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FOREWORD 
 
 
 

his Comprehensive Wildlife Conservation Strategy is an unprecedented step forward 
in the maturation of Pennsylvania’s natural resource management. Too long in 
coming, this strategy recommends ways to plug the gaps in resource management that 

Pennsylvania has endured for decades. Concern for deficiencies in the state’s conservation 
of fish, wildlife and invertebrates can be documented back to the infancy of the 
Pennsylvania Game Commission and Pennsylvania Fish and Boat Commission in the 1800s. 
But limited funding and personnel, as well as insufficient public interest and support, have – 
at least until recently –conspired to force resource agencies into narrowly-defined 
management roles that limited them from working for the greater good of all fish and 
wildlife.  

T

 
Attempts to bridge the gaps in Pennsylvania’s conservation of wildlife picked up momentum 
in 1982 with the creation of the Wild Resource Conservation Fund, a funding entity that has 
worked hard over the past quarter-century to help conserve some of Pennsylvania’s unique 
and critical flora and fauna. Inter-agency coordination and partnering with conservation 
organizations and universities also has augmented the wildlife conservation coverage the 
Commonwealth provides. But the financial support Pennsylvania truly needed to 
significantly expand coverage really didn’t materialize until the passage of the federal 
Wildlife Conservation and Restoration Program and the State Wildlife Grants Program. 
Both programs have pumped millions of dollars into Pennsylvania's conservation efforts 
since 2001 and subsequently have improved the effectiveness of the state's fish and wildlife 
management programs. 
 
As an outcome of the State Wildlife Grants program, the development of the Comprehensive 
Wildlife Conservation Strategy is a benchmark action, designed to proactively manage and 
safeguard this state’s declining fish and wildlife. And it’s not a moment too soon. 
Development and urban-suburban expansion continues to claim important habitats. The 
statistics on land lost to development provide a dramatic picture of how the landscape is 
changing. In the five-year period between 1992-1997, 545,000 acres of Pennsylvania’s open 
space were developed; development that occurred particularly in agricultural areas. This 
comes out to approximately 90,833 acres lost to development per year, according to U.S. 
Department of Agriculture figures cited by the Philadelphia Inquirer in 2001. Add to that the 
associated mortality issues for wildlife associated with increased vehicular traffic, pollution, 
improper use of herbicides and pesticides, and increased encounters with people who both 
unintentionally and intentionally place them in harms way, and it becomes blatantly clear 
that wildlife needs help. More than its been getting, and as much as Pennsylvania’s 
Constitution guarantees in Section 27, which emphasizes the importance of  “…the 
preservation of the natural, scenic, historic and esthetic values of the environment.”  
 

i 
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While endangered species grab the headlines, this Strategy isn’t for endangered species; it’s 
designed to prevent species of special concern from becoming endangered by monitoring 
fish, wildlife and invertebrates, and proactively managing declining populations. The logic 
behind the Comprehensive Wildlife Conservation Strategy effort is easy to follow. Simply 
stated, it is to manage proactively, not reactively, to keep common species common. 
Through proactive management of species of species concern and targeted management of 
habitats at risk, managers can keep a watchful eye on all wildlife and have sufficient time to 
intervene while they can still make a difference if a species gets in trouble. The approach 
should reduce the expensive “emergency room attention” species require when they become 
endangered.  
 
This Comprehensive Wildlife Conservation Strategy is a welcome shot in the arm to 
Pennsylvania’s Game and Fish and Boat commissions, which historically have been under-
funded and under-manned in managing their respective resources. In a state that has long 
recognized the importance of its natural resources, these agencies often have struggled to 
manage the public’s natural resource estate. Funding has always dictated the level of 
management these agencies can provide, and more often than not, the public’s contribution, 
gleaned mostly from the sale of hunting and fishing licenses, has been inadequate to manage 
fauna holistically. Fortunately, conservation has still progressed in the Commonwealth, but 
Pennsylvania is capable of and should be doing more.  
 
The federal State Wildlife Grants Program, and Pennsylvania’s Comprehensive Wildlife 
Conservation Strategy are the Commonwealth’s best hope in the near term to extend 
meaningful management to all of the fauna found within its borders. The Strategy aims to 
build a foundation from which increased and improved “non-game” species management 
will be cultivated and refined. It’s a tremendous step forward for conservation in 
Pennsylvania. Coupled with the State Wildlife Grants Program – the reliable source of non-
game funding Pennsylvania has sought for decades – the Commonwealth is poised to make 
a huge difference for wildlife and wild places. In the final analysis, these efforts surely will 
become milestones in Pennsylvania’s wildlife conservation timeline. They are historic and 
far-reaching, and represent our greatest opportunity yet to shape the future of fish and 
wildlife management and expand coverage to more species than ever before.  
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This Strategy paves the way to establish a cooperative conservation network unlike anything 
this state has ever seen. It is a homerun in concept and its detail is meticulous and complete. 
Those who worked to piece this Strategy together have created a roadmap that will inspire 
conservationists and managers, and one that will surely enhance the Commonwealth’s 
ability to manage and conserve its fish and wildlife. It is, unquestionably, a blueprint for the 
future. 
 
 
 
 
Peter S. Duncan 
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Thornburgh appointed Duncan to head the Commonwealth of Pennsylvania's Department of Environmental 
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organizations dedicated to natural resources conservation. He is a former president and former Executive 
Committee chairman of that organization. In July 1997, Duncan was named Deputy Commissioner for Natural 
Resources of the New York Department of Environmental Conservation. He now resides in Pennsylvania and 
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EXECUTIVE SUMMARY 
 
 

“The Nation behaves well if it treats the natural resources as assets,  

which it must turn over to the next generation increased and not impaired  

in value.” 

      -- President Theodore Roosevelt 
 
 
 

n January 1996, the Pennsylvania Fish & Boat Commission and Game Commission began 
developing  an inter-agency plan to improve the management of Pennsylvania’s nongame 

fish, wildlife, and habitats. Since that time, and despite growing agency operational 
expenses, the Commissions have worked together to continue assembling, refining and 
carrying out this critically important work. The effort has been buoyed by the creation of the 
federal State Wildlife Grants Program (SWG), which has provided states approximately $50 
million annually to fund projects of greatest conservation concern. This ongoing cooperative 
effort is driven additionally by a SWG  requirement that each state develop a 
Comprehensive Wildlife Conservation Strategy by October 2005 in order to continue 
receiving federal SWG funds.  The long-term goal of this inter-agency partnership, however, 
is to implement a comprehensive resource management program that satisfactorily addresses 
Commission mandates and serves all constituents, irrespective of the availability of federal 
funds.  

I

 

Throughout their histories, both the Fish & Boat Commission and the Game Commission 
have relied upon hunting and angling revenues to support species management and habitat 
protection activities. With hunters and anglers as the direct paying constituents, the 
Commissions have focused management efforts primarily on 85 species of game animals 
and sport fish.  Directed management of the more than 400 species of nongame mammals, 
birds, fish, reptiles, and amphibians (as well as hundreds of invertebrate species) has been 
limited. 
 
The Commissions are responsible for the management and protection of both game and 
nongame species.  The Fish & Boat Commission is responsible for the “protection, 
propagation, and distribution” of game fish, fish bait, bait fish, amphibians, reptiles, and 
aquatic organisms.  Likewise, the Game Commission is mandated to “protect, propagate, 
manage, and preserve the game or wildlife of the Commonwealth.”  Further, the federal Fish 
and Wildlife Conservation Act of 1980 required state agencies to develop conservation plans 
and programs inclusive of nongame species.   
 

v 
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From an ecological perspective, the distinction between game and nongame species is 
largely artificial.  To some extent, therefore, distinguishing between game management 
activities and nongame management activities also is artificial. Throughout the history of the 
Commissions, management activities and habitat protection efforts targeting game species 
have often benefited nongame fish and wildlife, and vice versa.  There are times, however, 
when declining species require targeted management attention designed to meet their unique 
conservation needs. It is this type of targeted management that largely has been lacking in 
the Commonwealth, and it is this type of targeted management attention that is presented in 
this document. 
 
Non-game species are too valuable, from either an economic and biological perspective, to 
be overlooked.  Many of these species play important biological roles in Pennsylvania by 
forming the building blocks of food chains that game animals and sport fish rely on for their 
survival.  Continued habitat loss and degradation – as well as changes in land use, however, 
have placed  many species at greater risk.  The need for increased management attention is 
noticeably greater:  Fish species have declined in 38 of 50 streams in north-central 
Pennsylvania  over the past 25 years; amphibian populations are declining on a global scale; 
58 percent of Pennsylvania’s freshwater mussels have been lost or are in jeopardy of being 
lost; and roughly 30 species of grassland-nesting and forest-nesting songbirds are declining.  
Such well-known species as the northern leopard frog (Pennsylvania’s state amphibian), the 
northern bobwhite quail, and the eastern meadowlark are experiencing significant population 
declines that could ultimately threaten their survival if they continue unabated.   
 
Conserving wildlife provides benefits to Pennsylvanians well beyond those who hunt and 
fish: the economic benefit of wildlife conservation is substantial.  In 2001, 3.7 million 
Pennsylvanians participated in some form of wildlife recreation that does not involve the 
harvesting of a game species, such as viewing, feeding, and photographing wildlife. In fact, 
nearly twice as many Pennsylvanians are involved in this “nonconsumptive” wildlife 
recreation as are involved in hunting and fishing.  Nonconsumptive wildlife recreation 
generates more than $1.9 billion in economic activity annually compared with the $2.2 
billion and $1.6 billion generated by hunting and fishing, respectively.  More than 18,000 
jobs are supported by nonconsumptive recreation, which contributes $70 million per year to 
the Commonwealth’s General Fund in state sales and income taxes. 
 
At the same time, limited license-based resources – a historical problem for both agencies – 
prevent the Commissions from fully meeting their mandates to manage all fish and wildlife 
species. Management efforts that may reverse or halt declines among nongame species have 
frequently been and continue to be  beyond the current manpower and financial capabilities 
of the Commissions. Though ‘nonconsumptive’ wildlife recreation generates significant 
economic returns for the Commonwealth, there is no direct funding linkage between these 
recreationists and Pennsylvania’s fish and wildlife conservation programs. Unlike the case 
with hunters and anglers, nonconsumptive users do not directly support fish and wildlife 
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management.  
 
Wildlife-related recreation generates significant economic returns in Pennsylvania, 
generating $5.87 billion in total economic impact in a single year.  Yet a 1999 report by the 
Izaak Walton League of America ranked Pennsylvania 49th in the nation in its commitment 
to conservation, because of  a lack of public reinvestment  for fish and wildlife management. 
At the same time, public interest and demand for wildlife-associated education, 
comprehensive management efforts, and additional wildlife recreation opportunities is 
extremely high.  
 
Pennsylvania’s Commissions are not alone in the struggle to meet public demands and 
legislative mandates on limited budgets: at the time of the Izaak Walton League report, there 
were  20 states that didn’t provide annual funding appropriations  to their fish and wildlife 
agencies. Recently, the U.S. Congress took steps to help reduce   the funding crises facing 
wildlife conservation programs  in many states. In 2000, Congress appropriated $50 million 
in  federal funds to manage those species of greatest conservation concern.   Each year since, 
Congress has appropriated a similar (or slightly increased) level of funding to the State 
Wildlife Grants (SWG) program.  
 
Since this federal funding began, the PGC and PFBC have entered into more than  40 
cooperative projects that target high-priority fish and wildlife conservation needs, in 
addition to  launching internal agency projects that provide directed management for  
species of concern. As of FFY 2004, more than  $5.6 million has been funneled to 
conservation partners to maximize the on-the-ground impact of funds. The PA-SWG 
program has been considered by many  a national model for its involvement of conservation 
partners and stakeholders.  
 
As a requirement of the SWG program, each state must draft a Comprehensive Wildlife 
Conservation Strategy by October 2005.  Aside from being a Congressional requirement, 
this  Comprehensive Strategy will provide a blueprint for  the Commissions to provide far-
reaching management and protection of both game and nongame species  and strengthen 
their ability to fulfill legislative mandates to preserve, protect and manage all of the fish and 
wildlife resources of the Commonwealth. While broadening agency management efforts will 
bring new challenges, a comprehensive conservation strategy also will  provide an 
opportunity to increase the base of support for Pennsylvania’s wildlife, wild lands, and 
conservation programs.   
 
This document begins the process of creating  a Comprehensive Wildlife Conservation 
Strategy (CWCS) for the Commonwealth of Pennsylvania. It  intends to highlight and 
increase the understanding about  the status and management of many sensitive and 
declining species.  For this multi-year effort  the Game Commission and Fish and Boat 
Commission  are partnering to gather information on the conservation and management 
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needs of nearly  200 species that are indicative of the health and diversity of the 
Commonwealth’s wildlife.  Through the work of taxonomic technical experts across the 
state, information has been assembled that will help conservation interests, both public and 
private, to begin to identify and prioritize the pressing research, management and recovery 
needs of species and habitats of greatest conservation concern throughout Pennsylvania.   
 
The document is divided into three major parts: PART I: CWCS Development; PART II: 
CWCS-Priority Species and Habitats, and: PART III: CWCS Guiding Processes.   PART I, 
is composed of Sections 1-10 (with associated Appendix 1), provides background 
information on Strategy development, including: the need for a comprehensive management 
approach to fish and wildlife conservation; agency authorities and strategic planning 
environments; information on the scope of the CWCS; a description of the stakeholder and 
partner involvement processes that contributed to the development of the strategy; the 
vision, goals, issues and objectives guiding the CWCS, and; a summary list of CWCS-
Priority species. PART I largely fulfills federal SWG required Element #1-Special Concern 
Species Status and Element # 8-Public involvement.  Chapters 11-22 (with associated 
Appendices 2 -5) comprise PART II which provides detailed information on CWCS-
Priority species and habitats through individual species/habitat assessments. These 
assessments provide information on special concern species status, habitat inventory, threats 
analysis, management and monitoring recommendations for each CWCS-Priority species. 
PART II fulfills the federal SWG requirements for Elements # 2–5.  PART III includes 
Sections 23-24, with information on CWCS guiding processes,  approaches to updating the 
plan, how stakeholders may work to coordinate efforts, and incorporation of new 
information  into development and revision of the plan (i.e., adaptive management).  PART 
III fulfills federal SWG required Elements # 5-7. 

 
This document was created with input from agency staff, natural resource managers, 
technical experts, and various conservation stakeholders, yet continual input, review and 
revision from these and additional sources will be required for the successful 
implementation of Pennsylvania’s Comprehensive Wildlife Conservation Strategy.  The 
agencies anticipate that interested individuals and organizations will join  them in working 
toward the worthwhile goal of comprehensive fish and wildlife conservation in the 
Commonwealth.  
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A Note about Incorporated Planning Efforts: 
 
To avoid redundancy and increase efficiency, existing planning efforts were incorporated 
into the CWCS strategy at every opportunity. Citing each plan in the CWCS as it occurred 
would not have been feasible, so the primary sources of planning information are listed 
below.  The author wishes to acknowledge the hard work of conservationists working at the 
local, state, regional and national levels – whose work has provided the foundation for the 
CWCS. 
 

• Pennsylvania Biodiversity Plan  
• Pennsylvania Game Commission Strategic Plan 
• Pennsylvania Fish and Boat Commission Strategic Plan 
• Pennsylvania Department of Conservation and Natural Resources-Forest Resource    
     Management Plan 

• Partners in Flight Physiographic Area Plans 
Ohio Hills 
Lower Great Lakes Plain 
Allegheny Plateau 
Mid-Atlantic Piedmont 
Northern Ridge and Valley 
Atlantic Coastal Plain 
 

• The Nature Conservancy’s Ecoregional Plans  
Central Appalachian 
High Allegheny 
Lower New England 
Northern Piedmont 
 

• Local and regional plans developed by public and private interests within the  
     Commonwealth (as appropriate). 
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SECTION 4 - The Need for a Comprehensive Wildlife Conservation   

Strategy in Pennsylvania 
 

The people have a right to clean air, pure water, and to the preservation of the 
natural, scenic, historic, and aesthetic values of the environment.  Pennsylvania’s 
public natural resources are the common property of all the people, including 
generations yet to come.  As trustees of these resources, the Commonwealth shall 
conserve and maintain them for the benefit of all the people. 

- Article 1, Section 27 of the Pennsylvania Constitution 

 

4.1 BACKGROUND  

As stated in Pennsylvania’s Constitution, the Commonwealth has the responsibility 

to conserve and maintain its natural resources for the benefit of all citizens, including 

generations yet to come.  Implicit in this responsibility is the need to sustain the state’s 

diverse   fish and wildlife populations and ecosystems.   The Fish & Boat Commission and 

Game Commission are responsible for managing all of Pennsylvania’s fish and wildlife.  

The Fish & Boat Commission and the Game Commission have long relied upon 

hunting and angling revenues to support species management and habitat protection 

activities.  Hunters and anglers were – and remain – Pennsylvania’s first and foremost 

conservationists, with sporting dollars forming the primary funding source for the protection 

and management of the Commonwealth’s fish, wildlife, and habitats for   more than 90 

years.  Beyond mere financing, however, there exists a historic relationship between hunters, 

anglers, and the Commissions.  Together, sporting organizations, individual sportsmen and 

sportswomen, and resource managers form a strong constituency of support for fish and 

wildlife conservation.  Today’s abundant populations of fish and wildlife are a result of the 

ongoing relationship between hunters, anglers, and resource managers in support of species 

management and habitat protection activities.   

This relationship, however, has led to inequities in funding and management 

attention between game species and those species that are not harvested (non-game species).  

Historically, the Fish & Boat Commission and Game Commission have directed 
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management efforts primarily at 85 species of game animals and sport fish.  An additional 

27 species receive targeted (albeit limited) management attention and funding because they 

are classified as state or federally threatened and/or endangered.  Little management 

attention is directed at the remaining 400 species of mammals, birds, fish, reptiles, and 

amphibians in the Commonwealth.  Although non-game species represent 75 percent of 

Pennsylvania’s fish and wildlife, a comprehensive management program that ensures 

sustainable populations of these species has yet to be developed.   

 

 
  

 

 

 

 

 

 

 

 

 

Pennsylvania is not alone in this discrepancy.  Nationwide, management of non-

game species has not been a priority of most state fish and wildlife agencies because they 

lack stable funding to support such efforts.  As a result, management efforts devoted to non-

game species are largely inadequate to ensure species’ continued survival.  These species 

typically receive little or no targeted management attention until their populations are 

threatened or endangered.  

Throughout the country, resource managers are beginning to recognize this problem 

and are directing more management attention to species that have been overlooked 

historically.  In January of 1996, the Pennsylvania Fish & Boat Commission and Game 

Commission began the development of a statewide interagency plan to improve 
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management of species and habitats that historically received inadequate management 

attention.  As part of this ongoing project, this document outlines the need for a 

Comprehensive Wildlife Conservation Strategy in Pennsylvania.  The long-term goal of this 

project is to implement a comprehensive and ecologically sound program that considers the 

agencies’ traditional and non-traditional constituents while ensuring adequate management 

attention for all of Pennsylvania’s valuable fish and wildlife resources.  

 

4.2.   PENNSYLVANIA=S VALUABLE WILD RESOURCES 

The air is sweet and clear, and the heavens serene . . . Of living creatures, fish, fowl, 

and the beasts of the wood, here are divers sorts . . . 

--William Penn, 1683 

 

Pennsylvania is blessed with a rich diversity of fish, wildlife, and plants.  More than 

10,000 species of plants and animals are known to exist in the Commonwealth.  As 

inventory efforts continue, it is estimated that the total number of known plants and animals 

in Pennsylvania will reach  20,000 species.  This diversity of species contributes to 

Pennsylvanians’ well being by providing important recreational, economic, and biological 

benefits to the Commonwealth.   

 

Recreational Values 

While the number of hunters and anglers has been declining across the country for 

several decades, the number of people involved in watchable wildlife activities like bird 

feeding and wildlife photography has exploded. Birdwatching is the fastest-growing outdoor 

pastime in the country, growing 232 percent between 1983 and 2001, according to the latest 

National Survey on Recreation and the Environment.  

This national trend is echoed in Pennsylvania.  Pennsylvanians rank first in the 

nation in time spent hunting and third in time spent wildlife watching.  In 2001 (the most 

recent year for which data exists),  about 1  million Pennsylvanians hunted, more than 1.2 

million fished, and 3.7 million participated in non-consumptive wildlife recreation, such as 
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viewing, feeding, and photographing wildlife. More than one in four Pennsylvanians 

actively participates in watchable wildlife recreation. When the number of resident and 

visiting participants are combined, those who enjoy wildlife viewing in Pennsylvania 

outnumber the combined populations of Maine and West Virginia!  

A recreation participation survey conducted in 1990 revealed that Pennsylvanians 

spent more time birdwatching and wildlife watching (23.9 activity days per capita) than any 

other outdoor recreation activity except walking and jogging.  In addition, hiking/nature 

walks showed a greater increase in activity days per participant and a greater increase in 

activity days per capita over the past 20 years than all other outdoor activities.   

 

 
 

 
Page 4-4 



Pennsylvania’s Comprehensive Wildlife Conservation Strategy Version 1.0 
________________________________________________________________________ 

Watchable Wildlife Recreation– Quick Facts!    
(Source: Southwick Associates, Inc.) 

• More than one Pennsylvanian in four actively participates in watchable wildlife 

recreation, such as viewing, feeding, and photographing wildlife. The state ranks third 

nationally, behind only California and New York, in the number of people participating in 

watchable wildlife recreation.  

• Those who enjoy wildlife viewing in Pennsylvania, including residents and visitors, 

number more than the combined populations of Maine and West Virginia. 

• A live webcam showing a peregrine falcon nest on the Rachel Carson Office Building 

in Harrisburg registered 54 million hits in 2001, making it one of the most popular nature 

sites on the World Wide Web. 

• The number of out-of-state residents who visited Pennsylvania in 2001 to view wildlife 

outnumbered the residents of Allentown nearly 3 to 1. 

  (Photo courtesy: Audubon PA) 

 

Economic Values 

With nearly six million Pennsylvanians (nearly 50 percent of the adult population) 

using and enjoying the outdoors, this activity makes a significant contribution to the 

Commonwealth’s economy. Wildlife-related recreation is an economic heavyweight in 
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Pennsylvania – hunting, fishing, and wildlife watching combined generates nearly $6 billion 

in total economic impact each year.  In 2001, economic activity associated with hunting and 

fishing totaled more than $2.2 billion and $1.6 billion respectively, while non-consumptive 

wildlife recreation (viewing, feeding, and photographing wildlife) generated nearly $2 

billion in economic activity. Altogether, wildlife-associated recreation supported more than 

50,000 jobs and contributed $190 million to the Commonwealth’s General Fund via state 

sales and income tax. 

While they may not buy rifles or fishing rods, Pennsylvania’s wildlife viewers 

purchase varied equipment to enjoy their pursuits, including: bird seed, feeders, field guides, 

binoculars, boats, gas, lodging and meals. In fact, the total economic impact of watchable 

wildlife recreation in Pennsylvania is $1.98 billion  - more than the annual value of dairy 

products, our state’s top agricultural commodity. 

Total economic effect of non-consumptive bird and waterfowl recreation alone is 

estimated at more than $450 million per year in Pennsylvania.  Like other forms of outdoor 

recreation, non-consumptive wildlife recreation creates significant benefits for communities 

surrounding the recreation site.  As an example, more than 50,000 birdwatchers visit Hawk 

Mountain Sanctuary in Berks county each year and spend roughly $3 million in surrounding 

communities.  These birdwatching expenditures are an important source of revenue for more 

than  200 local motels, bed and breakfasts, campgrounds, restaurants, gas stations, and gift 

shops.   

Clearly, wildlife-associated recreation is an important economic engine in 

Pennsylvania.  Wildlife-associated recreation also serves as a low-cost, high-benefit sector 

in Pennsylvania’s economy. This is especially true when one considers that the Fish & Boat 

Commission and the Game Commission – the agencies responsible for managing fish and 

wildlife - do not draw from the state’s General Fund when managing our wild resources. 
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Watchable Wildlife Economics – Quick Facts!    
(Source: Southwick Associates, Inc.) 

• In 2001, watchable wildlife recreation generated twice the value of all cattle and beef 

produced by Pennsylvania’s farms, and three times the total spent nationally by 

moviegoers to see 2001’s top-grossing film, “Harry Potter and the Sorcerer’s Stone.” 

• Watchable wildlife generated $70 million in state sales and income taxes, $87 million in 

federal taxes, and  $962 million in retail sales, (including $96 million for bird seed and $16 

million for food, travel and lodging) in 2001. 

• Watchable wildlife recreation supports almost 19,000 full- and part-time jobs with 

wages of more than $509 million.  It supports more workers in Pennsylvania than are 

employed nationally by Sunoco, a PA-based Fortune 500 company.  

• Wildlife viewing expenditures in 2001 in Pennsylvania were nearly a third greater than 

all of the money spent nationally on skiing and snow-boarding equipment. 

• Watchable wildlife recreation overwhelmingly benefits rural communities, often at 

times of the year when other income sources are low. 
 

Biological Values 

 

Pennsylvania’s natural 

communities perform vital 

ecological functions such as 

photosynthesis, climate regulation, 

nutrient cycling, erosion control, 

soil formation, pest control, 

pollination, and water purification 

and storage.  Through these 

processes, Pennsylvania’s wild 

species contribute to the 

maintenance of ecosystems that 
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support human life.  

In the interrelated web of Pennsylvania’s wild resources, obscure species are the 

foundation upon which well-known, charismatic species rely: meadow voles feed birds of 

prey and furbearers; countless terrestrial insects support wild turkeys, grouse, pheasants, and 

songbirds; aquatic insects form the mainstay of trout populations; “forage” fish feed 

sportfish, and; diverse plant communities support a host of herbivores from chipmunks to 

elk.  Across Pennsylvania, the survival of game birds and mammals, sportfish, and “showy” 

wildlife - that collectively support a $5.8 billion annual industry - is dependent upon the 

continued well-being of some of our most obscure, least understood species.  

Unfortunately, habitat changes that have occurred since the settlement of 

Pennsylvania have taken their toll on the Commonwealth’s fish and wildlife.  During the 

past 300 years, 156 plant and animal species have disappeared from Pennsylvania, and 

another 351 species have become threatened or endangered.  Thus, 507 species (13 percent 

of Pennsylvania’s plants and animals) are threatened, endangered, extirpated, or extinct.  

Although Pennsylvania still enjoys a rich diversity of fish and wildlife, many species have 

already been lost and many more are in jeopardy (Table 4-1).   

Because fish and wildlife are so valuable to humans in so many ways, declines in 

numerous populations are a reason for concern.  Some wildlife, such as the northern 

bobwhite quail, have declined so rapidly that they are in danger of disappearing entirely. 

These Immediate Concern species require immediate conservation action. Others, including 

the wood thrush, remain widespread but deserve attention to prevent continued decreases. 

The sobering state of the Commonwealth today is that most fish and wildlife species 

currently enjoying population increases are exotic invaders from other countries, or species 

that are undergoing population explosions due to a lack of predators or other population 

control mechanisms. 

The causes of population declines among fish and wildlife are numerous; but the 

loss, modification, degradation, and fragmentation of habitat almost always play a major 

role. Threats to habitats come primarily from intensified land-use practices in agricultural 

and forested regions and from other impacts associated with human population growth.   
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Because fish and wildlife habitats are directly affected by human use of the land, the 

health of Pennsylvania’s fish and wildlife is in our hands. We have a stewardship 

responsibility for maintaining healthy populations of still-common species in addition to 

preventing extinctions. For though our understanding of the wild systems of Pennsylvania is 

greater now than it ever has been, no one knows what a continued loss of species would 

mean for the Commonwealth’s interrelated web of life.  

 

“The outstanding scientific discovery of the twentieth century is not television, or 
radio, but rather the complexity of the land organism.  Only those who know the 
most about it can appreciate how little is known about it.  The last word in ignorance 
is the man who says of an animal or plant “what good is it?”  If the land mechanism 
as a whole is good, then every part is good, whether we understand it or not.  If the 
biota, in the course of aeons, has built something we like but do not understand, then 
who but a fool would discard seemingly useless parts?  To keep every cog and wheel 
is the first precaution of intelligent tinkering. 

- Aldo Leopold, Essays on Conservation from Round River 
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Table 4-1.  Percent of Pennsylvania=s native species that have been lost from the 

Commonwealth or are in danger of becoming so. (Source: PA Biological Survey) 

 

 TOTAL SPECIES  

TAXON 
FOUND WILD IN 
PENNSYLVANIA* 

ENDANGERED 
OR 

THREATENED 
EXTINCT OR 
EXTIRPATED 

% Lost or 
in 

Jeopardy 

Mammals 73 6 11 23 

Birds 394/186** 16 5 11 

Amphibians 36 4 1 14 

Reptiles 37 5 2 19 

Fish 217/160** 43 12 34 

Invertebrates 
       Mussels 

11,722?? 
65 

144 
18 

37 
20 

?? 
58 

 
* Totals include native and non-native species. 
**The higher number includes species that visit Pennsylvania but are not year round    

residents. 

The Federally Threatened eastern bog turtle 

 
(Photo courtesy: PA Fish and Boat Commission) 
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4.3 THE STATUS OF PENNSYLVANIA’S NONGAME FISH AND WILDLIFE 

 

“We in the United States have been slow to learn that our wildlife, like other forms 
of natural wealth, must be vigorously protected if we are to continue to enjoy its 
benefits.” 

-  Rachel Carson 

 

 For a state that served as the center of the country’s industrial revolution and ranks 

sixth in population size, the existence of large expanses of wild areas and possession of a 

diverse assemblage of flora and fauna is unique.  Pennsylvanians can still thrill to the sight 

of a branch-antlered bull elk in the morning mists. More residents each year hear the shrill 

kak-kak-kak of a bald eagle as it soars above the rocky shoreline of the Susquehanna River. 

The health of Pennsylvania’s wild resources is testimony to the value, hard work, and 

stewardship ethic invested by the state’s citizens, conservation organizations, and natural 

resource agencies during our Commonwealth’s history.  

However, many non-game populations are considered species of special concern; 

species that are threatened, endangered, or in danger of becoming so.  The Game 

Commission has jurisdiction over 56 species of special concern. With the inclusion of 

aquatic invertebrates, the Fish & Boat Commission has management responsibility for 95 

species of concern.  In addition, an unknown number of terrestrial invertebrate species are 

endangered, threatened, or in immediate jeopardy.  Currently, no state agency has 

jurisdiction over these species.  Even where management jurisdiction is clearly assigned, 

most species of special concern are not receiving the management attention required to halt 

or slow population declines.  Until recently, a lack of funding forced wildlife managers into 

a reactive situation where species had to decline to the point of being threatened or 

endangered before funding was available to manage them.  

Beginning in 2000, however, the U.S. Congress created the State Wildlife Grants 

(SWG) program and began appropriating funds to the states for the management of species 

of greatest conservation concern. Congress recognized that early intervention at the state 

level was the only hope for stopping and reversing species declines that lead to a federal 
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Endangered Species designation. Early-intervention opportunities exist for many species 

that are heading toward endangerment.  Although early intervention is more effective and 

less expensive in the long run than waiting for these species to become threatened or 

endangered, the Commissions lacked the resources to practice such efforts prior to the 

creation of the SWG Program. 

It has become increasingly clear that comprehensive management efforts must be 

implemented by the Fish and Boat Commission if populations of non-game fish, reptiles, 

amphibians, and aquatic invertebrates are to be stabilized.  Thirty-four percent of 

Pennsylvania’s native fish species have been lost or are in jeopardy of being lost.  The 

number of fish species occurring in 38 of 50 headwater streams in north-central 

Pennsylvania has declined during the past 25 years.  Amphibian populations have 

demonstrated nearly global declines.  Fifty-eight percent of Pennsylvania freshwater mussels 

have been lost or are in jeopardy of being lost.   

Likewise, the Game Commission’s current management program is inadequate to 

counter the threats facing Pennsylvania’s birds and mammals of special management 

concern.  Nearly all of the songbird species that rely upon large grasslands, farmland, and 

other early successional habitats are declining throughout the Northeast.  In addition, many 

songbirds that require large expanses of mature forest for successful breeding are in decline.  

Pennsylvania serves as a national stronghold for many of these species, such as the scarlet 

tanager, but careful management of intact forest stands is required for this to continue to be 

the case.  All of Pennsylvania’s bats have undergone population declines from historic levels 

as a result of  the loss of both summer and winter habitats.  Even some of Pennsylvania’s 

most common, “keystone” mammals are experiencing population declines: the loss of 

abundant meadow vole populations through conversion of wild hay fields and succession of 

old-field habitats has likely contributed to secondary losses in barn owls, short-eared owls, 

and other predators that rely upon meadow voles as dietary mainstays. 

Now that dedicated funding is available, the Game Commission and Fish and Boat 

Commission are better positioned to stem declines among non-game species. Traditional 

fish and wildlife management programs must be expanded to include historically overlooked 
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species - and additional revenues must be forthcoming - if the Commissions are to meet the 

management challenges of the future while protecting Pennsylvania’s diverse array of 

species for the benefit of present and future generations. 

   

Great Egrets – a declining species in Pennsylvania 

 
(Photo Courtesy: Cal Butchkoski, PGC) 

 

4.4 PROTECTING PENNSYLVANIA=S NONGAME RESOURCES 

 

“Wildlife management is not restricted to game management, though game 
management is recognized as an important branch of wildlife management.  It 
embraces  the practical ecology of all vertebrates and their plant and animal 
associates.  While  emphasis may often be placed on species of special economic 
importance, wildlife management along sound biological lines is also part of the 
greater movement for conservation of our entire native fauna and flora.@ 

- The Journal of Wildlife Management, 1937 
  Issue #1, page 1. 
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Pennsylvania owes the preservation its rich diversity of non-game fish and wildlife 

largely to the efforts of its natural resource agencies.  Many activities conducted by the 

Commissions benefit both game and non-game species.  Such activities in the Fish & Boat 
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Commission include water pollution investigations, levying fines for water quality violations 

and fish kills, wetland encroachment enforcement, and the long-term monitoring of water 

quality.  Game Commission activities that benefit non-game species include land 

acquisition; habitat improvements  on State Game Lands and private lands enrolled in 

agency programs; nest box construction and placement; and levying fines for illegal 

dumping.  In addition, both Commissions engage in law enforcement relating to threatened 

and endangered species, present education programs that discuss issues affecting non-game 

as well as game species, and relay information on non-game species in Pennsylvania Game 

News and  Pennsylvania Angler & Boater.   

While non-game species have certainly benefited from game management activities, 

single-species management (and habitat management directed at game species) can have 

negative consequences for non-target species.  For example, establishing tree harvests within 

large blocks of mature forest may be deleterious to forest-dwelling songbirds that rely upon 

intact forest for successful nesting.  Introducing fish to lakes and ponds that did not 

historically contain them can have serious negative impacts on amphibian populations.  In 

most cases, the impacts of current management practices on non-target species have not 

been studied and remain unknown. 

With more than 1,000 animals and plants already listed as federally threatened or 

endangered, proactive wildlife management at the state level is our best hope for 

aggressively stopping and reversing fish and wildlife declines. Investing management 

resources before a species declines to the point of being “federally endangered” is far more 

effective than waiting until the populations need expensive “emergency room care” through 

the Endangered Species Act.   

This is the challenge the Commissions have undertaken through the State Wildlife 

Grants Program. Working with conservation partners across the Commonwealth, the 

agencies  have  started  directing non-game management attention to declining species 

before they require protection under the federal Endangered Species Act. Currently, the 

Commissions have projects underway that will: 

• Assess the distribution and abundance of declining species such as the Appalachian 
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      cottontail and northern flying squirrel before they reach federally endangered status. 
• Develop methods to restore species into appropriate habitat before they become   

endangered. 
• Gauge the success of reintroduction efforts of the river otter and paddlefish. 
• Identify Important Bird and Mammal Areas to target for protection and management  
      before such protection involves impacts to development projects. 

 

 Our Commissions must continue to build upon the successes of Pennsylvania’s SWG 

program by adopting a Comprehensive Wildlife Conservation Strategy. Aside from being a 

Congressional requirement, a Comprehensive Strategy will enable the Commissions to 

provide comprehensive management and protection of both game and non-game species, 

meet public demands for wildlife-associated recreation opportunities, and fulfill legislative 

mandates to preserve, protect and manage all of the fish and wildlife resources of the 

Commonwealth. While broadening our efforts will bring new challenges, it will also provide 

an opportunity to increase the base of support for Pennsylvania’s wildlife, wildlands, and 

conservation programs.   

 

4.5 MEETING THE CHALLENGES OF TOMORROW 

 
As far back as 1933, the ‘father’ of modern wildlife management wrote that the objective 

of wildlife conservation programs should be: 
 

 “To retain for the average citizen the opportunity to see, admire, and enjoy, 

and the challenge to understand, the varied forms of birds and mammals indigenous to his 

state.  It implies not only that these forms be kept in existence, but that the greatest possible 

variety of them exist in each community.” 

    -- Aldo Leopold, Game Management (1933) 

 

Although Pennsylvania’s natural resource agencies are being faced with management 

issues of growing scope and complexity, and threats to our wild resources continue, there is 

much cause for optimism.  Survey results indicate that Pennsylvanians care deeply about the 

Commonwealth’s wild resources, recognize the importance of many aspects of fish and 



Pennsylvania’s Comprehensive Wildlife Conservation Strategy Version 1.0 
________________________________________________________________________ 

Page 4-16 

wildlife management, and are very supportive of the Commissions’ management activities.  

At the same time, the Commissions are entering an era of resource management in which 

managers have the sophistication to manage for a diversity of species rather than focusing 

only upon large, conspicuous, or economically valuable species. 

In short, the time is right for Pennsylvania to develop a Comprehensive Wildlife 

Conservation Strategy: agencies enjoy the public good will and support needed to move into 

this new arena; the public is interested in Pennsylvania’s wild resources and hungry for 

additional educational and recreational opportunities, and; Pennsylvania’s non-game fish 

and wildlife remain, for the most part, secure enough that our Commissions can move into 

this new phase of management and learn as we go without being forced into the high-stakes, 

reactive position created by crisis situations.  

The components of a Comprehensive Wildlife Conservation Strategy should include 

conservation, education, and recreation priorities.  The conservation priority should be to 

strive to maintain viable, self-sustaining populations of all native species with an emphasis 

on those whose numbers or habitats are in decline.  Conservation projects should be 

primarily habitat-based and community-oriented rather than species-specific, with their 

purpose being to prevent species from becoming threatened, endangered, or extirpated.  The 

education priority should be to promote the public’s knowledge and appreciation of the 

broad spectrum of species, habitats, communities, and wildlife-associated activities in the 

Commonwealth.  The recreation priority should be to meet the increasing demand for 

wildlife-associated recreation activities in a manner that will not adversely impact native 

species and their habitats.  To achieve these objectives, a coordinated and concerted effort 

will be required by the conservation organizations involved with managing Pennsylvania’s 

natural resources and the citizens of the Commonwealth.  This first-draft CWCS is designed 

to begin that process. 
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SECTION 5 – INTRODUCTION TO THE COMPREHENSIVE WILDLIFE           
CONSERVATION STRATEGY 

 
5.1 BACKGROUND 
 
Recognition that a cooperative, non-adversarial conservation approach is required to address 
fish, wildlife, and habitat issues at a continental scale led the U.S. Congress to  create the 
State Wildlife Grants Program (SWG) in 2001. This annually appropriated funding aims  to 
reduce  declines of fish and wildlife at the state level before an imperiled  species require 
federal protection under the Endangered Species Act. As part of the SWG program, each 
state is required to produce a Comprehensive Wildlife Conservation Strategy (CWCS) that 
includes the seven elements described below.  
 
CWCS Scope 
The Pennsylvania Strategy has incorporated the following federally required elements: 

1. SPECIAL CONCERN SPECIES STATUS “uses such information on the distribution and 
abundance of species of wildlife, including low population and declining species as 
the State fish and wildlife department deems appropriate, that are indicative of the 
diversity and health of wildlife of the State; 

 
2. HABITAT INVENTORY “identifies the extent and condition of wildlife habitats and 

community types essential to conservation of species identified under paragraph (1); 
 

3. THREATS ANALYSIS “identifies the problems which may adversely affect the species 
identified under paragraph (1) or their habitats, and provides for priority research and 
surveys to identify factors which may assist in restoration and more effective 
conservation of such species and their habitats; 

 
4. RECOVERY PLANS “determines those actions which should be taken to conserve the 

species identified under paragraph (1) and their habitats and establishes priorities for 
implementing conservation actions; 

 
5. MONITORING AND ADAPTIVE MANAGEMENT “provides for periodic monitoring of 

species identified under paragraph (1) and their habitats and the effectiveness of the 
conservation actions determined under paragraph (4), and for adapting conservation 
actions as appropriate to respond to new information or changing conditions; 

 
6. PLAN UPDATING “provides for the review of the State wildlife conservation strategy 

and, if appropriate, revision at intervals of not more than 10 years; 
 

7. COORDINATION “provides for the coordination to the extent feasible the state fish and 
wildlife department, during the development, implementation, review, and revision 
of the wildlife conservation strategy, with federal, state, and local agencies, and 
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Indian tribes that manage significant areas of land or water within the state, or 
administer programs that significantly affect the conservation of species identified 
under paragraph (1) or their habitats.” 

 
 
5.2 PENNSYLVANIA-CWCS PURPOSE 
 
This document is the final and most important part of the strategy for the management of 
nongame wildlife in Pennsylvania. For the first time in the histories of our agencies, this 
document presents a strategic approach, a “comprehensive strategy,” for managing the 
Commonwealth’s nongame fish and wildlife resources.  The purpose of this strategy is to 
present the mission, goals, objectives and strategies  the  Game Commission and  Fish and 
Boat Commission will pursue  to meet  their nongame species management mandates. In so 
doing, this CWCS will help define our Commissions’ direction in nongame resource 
management through 2010. 
 
This strategy attempts to provide a statewide perspective on conservation, presenting 
geographic, species, and habitat priorities. A statewide approach is essential because many 
species breed, migrate, and winter in more than one location. A salamander may cross 
township boundaries to reach the vernal pool where it breeds, the range of an endangered 
darter may flow through and past several counties, and migrating warblers pass through the 
length and breadth of the Commonwealth. A comprehensive strategy is required before 
comprehensive results can be realized. 
 
This Strategy is a blueprint for fish and wildlife conservation and, as such, is not intended to 
replace existing or developing conservation plans at the local, regional, or state level. In fact, 
there are several complementary planning efforts underway that should assist in the 
implementation of statewide conservation action. Statewide conservation plans such as the 
PA Biodiversity Blueprint, The Nature Conservancy’s ecoregional planning process, 
DCNR’s Forest Resource Management Plan, as well as individual organizations’ strategic 
plans all have a role to play in conserving the state’s valuable fish and wildlife resources. 
The conservation and management strategies required for several hundred species are far too 
complex and variable across the Commonwealth to be treated in just one plan. Further, 
implementation – that critical step in the process where a plan becomes an on-the-ground 
conservation action – must take place at state, county, township, and local levels. To be most 
effective, however, such actions should be guided by an overall strategy: this type of 
statewide guidance is what the CWCS is designed to provide.   
 
It is recognized that once statewide guidance is presented, it will be up to regional and local 
conservation partners to identify priority species and habitats that fall within their 
jurisdiction, set goals and objectives for their organization’s involvement, identify local 
issues and opportunities, and develop strategies for implementing local conservation actions. 
Content of partners’ plans may not be in full synchrony with the content of this CWCS as a 
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natural consequence of working at different scales and in different operating environments. 
It will be important over the next few years to resolve differences and arrive at ever better 
conservation objectives at all scales and for all fish and wildlife species.  
 
5.3 PENNSYLVANIA-CWCS VISION and GUIDING PRINCIPLES 
 
In Pennsylvania, the vision and purpose statements for the Comprehensive Wildlife 
Conservation Strategy were developed through facilitated meetings with conservation 
stakeholders from across the Commonwealth (see Section 8 for information on the CWCS 
stakeholder involvement process). The statements are simple in wording, but profound in 
scope:   
 
CWCS Vision: 
Pennsylvanians working together to attain sustainable wildlife populations, communities 
and ecosystems and to prevent and reverse the declines of species.    
 
CWCS Purpose: 
To conserve Pennsylvania’s  diverse wildlife to maintain  its role in ecological processes, 
and to protect and enhance species of conservation concern. 
 
The CWCS vision and purpose encompass five guiding principles: 
 
• Conserving Species At Risk. Species exhibiting warning signs today must be 
conserved before they become imperiled at the regional, national or global level. Allowing 
species to become threatened or endangered results in long-term and costly recovery 
efforts whose success often is not guaranteed. Species that have attained endangered or 
threatened status must not  be protected from only extinction, but also must be recovered. 
For this reason, CWCS strategies and priorities incorporate the needs of Immediate 
Concern, High Level Concern, and PA Vulnerable species and their associated habitats. 

 
• Keeping Common Species Common. Native wildlife species, both resident and 
migratory, must be retained in healthy numbers throughout their natural ranges  to 
maintain their role in ecological processes. Common species are the foundation upon 
which ecological processes operate; aquatic insects feed trout, forage fish feed sport fish, 
meadow voles feed foxes, hawks, owls, snakes, and acorns feed a staggering diversity of 
species. It is said that “little things run the world,” and nowhere is this more true than in 
the native ecology that surrounds  Pennsylvanians. For this reason, CWCS strategies and 
priorities incorporate the needs of Maintenance Concern species and their associated 
habitats. 

 
• Recognizing the Unique Role of Pennsylvania. Pennsylvania straddles the border of 
many ecological systems and exhibits a diversity of physiographic provinces. As such, the 
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Commonwealth is home to a mixed variety of species from northern and southern climates, 
lowlands and uplands, grasslands and forests. Pennsylvania’s ecosystems morph from 
marine and estuary environments in the southeast corner, through rocky mountain ridges 
and wide agricultural valleys in the central region, eastern deciduous forests of the central 
ridges to the northern forest of the Allegheny high plateau, then end with the glaciated 
regions and Great Lakes in the northwest corner. Few other states can compare with the 
diversity of flora, fauna and habitats that mix throughout our borders. Sitting at this 
ecological crossroads means that Pennsylvania plays an important role in conserving many 
diverse species and habitats, both resident and migrant, both common and rare. For this 
reason, CWCS strategies and priorities incorporate the needs of Responsibility Concern 
species and their associated habitats. 

 
• Voluntary Partnerships for Species, Habitats and People. To be successful, a central 
premise of the CWCS is that the resources of public and private organizations throughout 
the Commonwealth must be brought to bear on this effort. Human and capital resources 
must be combined, coordinated, and increased in order to achieve success in conserving 
fish and wildlife populations and their habitats. Our audience includes decision-makers, 
land managers, scientists, private landowners, and conservation organizations across the 
Commonwealth, who collectively have the ability to meet the CWCS’s ambitious goals for 
fish and wildlife conservation. The power of conservation lies in the synergy that builds 
when diverse, committed partners work together toward a common goal. For this reason, 
the CWCS presents an extended narrative section on the importance of private lands and a 
summary of tools for conserving habitat. 

 
• A Comprehensive Strategy. Although the CWCS identifies Conservation Priority 
Species, no one advocates single-species conservation as the only, or best, approach to 
addressing issues. That approach may be required in some cases, particularly when 
protecting highly endangered Immediate Concern species. Rather, partners are encouraged 
to identify common issues or habitats among suites of high-priority species. This enables a 
more practical approach for implementing conservation actions at the habitat level, which 
will simultaneously benefit many species. For this reason, the CWCS strategies and 
priorities are presented at the species, habitat, and species suite levels so that the diverse 
stakeholders of the CWCS can find meaningful recommendations regardless of their scale 
and scope of interest. 
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SECTION 6 – COMMISSION AUTHORITY AND STRATEGIC PLANNING 
ENVIRONMENT 

 
6.1 BACKGROUND 
 
The Pennsylvania Game Commission (PGC) is an independent administrative agency of  
the Commonwealth of Pennsylvania, mandated by law “… to protect, propagate, manage 
and preserve the game or wildlife of this Commonwealth …” The Pennsylvania Game 
Commission’s mission is to manage all wild birds and mammals and their habitats for 
present and future generations. Together with its sister agency, the Pennsylvania Fish and 
Boat Commission (PFBC), the PGC strives to provide and support fiscally responsible 
programs that conserve, enhance and protect Pennsylvania’s fish and wildlife resources and 
the habitats upon which they depend. 
 
The Game Commission is self-supporting, receiving no General Fund revenues for its 
operation. The PGC receives more than 50 percent of its operating revenue from the sale of 
hunting and fur-taker licenses. Other sources of revenue include the sale of timber, minerals 
and other products from State Game Lands, Federal Aid reimbursements, fines from Game 
and Wildlife Code violations, the sale of publications and wildlife art prints, interest in 
securities and deposits, and other miscellaneous revenue sources.  The Fish and Boat 
Commission also uses a mixture of funding mechanisms to generate operating revenues 
independent of General Fund appropriations. 
 
Yet, even with this approach to funding, Pennsylvania’s Game Commission and Fish and 
Boat Commission, like their counterparts in most other states, are facing a grim reality: there 
is not enough funding to carry out their missions to conserve all of the fish and wildlife 
species that inhabit the Commonwealth, or pass through it on annual migrations. 
 
A recent national report, “State Wildlife Diversity Program Funding: a 1998 Survey,” found 
that program funding for species not hunted or fished totaled $134.9 million nationwide in 
1998, far short of the $1 billion needed. An estimated 2,000 species, or 90 percent of our 
nation’s fish and wildlife, fall into this ‘non-hunted’ category. 
 
The nationwide consequences of inadequate funding are striking – more than 1,000 species 
are currently listed under the Endangered Species Act with hundreds more in the pipeline.  
Pennsylvania’s waters and woodlands are home to more than 500 species of fish, reptiles 
and amphibians, breeding birds, and mammals. In addition, there are 200+ non-breeding 
birds and thousands of species of invertebrates found in the Commonwealth. Altogether, 
“nongame” species, those that are not traditionally pursued for sport, make up more than 75 
percent of the fish and wildlife in the Commonwealth. In the current fiscal environment,  the 
Game Commission and Fish and Boat Commission lack sufficient data and understanding to 
proactively manage the majority of these nongame species. At the same time, roughly 25 
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percent of these species are considered imperiled. Currently, there are more than 180 
vertebrate species of special concern, and an estimated 300 invertebrate species in need of 
immediate management attention. Turning around declining populations of wildlife is an 
expensive and long-term endeavor. 
 
Today, the Game Commission and Fish and Boat Commission  struggle  to conserve a 
diverse array of wildlife, and  provide  related recreation and education,  on  very limited 
budgets. While user fees paid by sportsmen and sportswomen have primarily financed our 
agencies for more than 60 years, these funds are used mostly  for conservation of game 
species and are  insufficient to address the needs of all species. At the same time, the  
agencies  believe strongly that relying solely upon user fees from hunters and anglers to 
conserve fish and wildlife for all Pennsylvanians is not a fair or  comprehensive way to 
manage our wild resources. 
 
While license-based revenues were an effective way to fund the state’s early wild resource 
management efforts, the funding format hasn’t evolved to accommodate the mandated and 
growing responsibilities the Game Commission and Fish and Boat Commission have to all 
Pennsylvanians. Pennsylvania’s slowly declining population of hunters, anglers and trappers 
are being burdened with disproportionate responsibility (in the form of higher license fees) 
to finance programs that benefit all Pennsylvanians. Adequate funding for fish and wildlife 
management is championed by the Pennsylvania Constitution and likely supported by a 
majority of Pennsylvanians. Nonetheless, funding shortfalls continue to inhibit the abilities 
of the state’s resource agencies to progressively manage fish and wildlife populations.  
 
For several years, the States have asked the U.S. Congress to provide adequate and reliable 
funding to help reverse this trend and prevent species from becoming endangered.  Congress 
responded by providing one-time state funding in the form of the Wildlife Conservation and 
Restoration Program in FFY01, and again with appropriations in FFY02-FFY04 to the State 
Wildlife Grants (SWG) Program. 
 
This short-term funding has provided an opportunity for the PGC and PFBC to lay the 
groundwork for proactively managing our species of greatest conservation concern.  By 
completing a “Comprehensive Wildlife Conservation Strategy” for the Commonwealth of 
Pennsylvania, the PGC and PFBC have the opportunity to fulfill their missions, incorporate 
the management of all species into existing programs, build valuable partnerships, identify 
conservation threats and opportunities that will affect our wildlife management efforts, and 
perhaps gain more secure, long-term funding for the important job of conserving our 
precious wildlife heritage. 
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6.1 STATE FISH AND WILDLIFE AGENCY AUTHORITY 
 
Both the Pennsylvania Game Commission and the Pennsylvania Fish and Boat Commission 
have authority to develop and implement Pennsylvania’s Comprehensive Wildlife 
Conservation Strategy (CWCS). As such, the overall responsibility for the CWCS rests with 
the PA Game Commission and the PA Fish & Boat Commission. Statutory provisions 
relating to wildlife conservation, wildlife-related recreation and education are detailed below 
for each agency.  
 
Pennsylvania Game Commission 
Sec. 103 of the Game and Wildlife Code states that the ownership, jurisdiction over and 
control of game or wildlife is vested in the commission as an independent agency of the 
Commonwealth in its sovereign capacity to be controlled, regulated and disposed of in 
accordance with this title. 
 
Included in this responsibility is the authority to: 
 Regulate, protect, propagate, manage and preserve game or wildlife and game or wildlife 

habitat. 
 Regulate the importation, possession and/or release of wildlife in the Commonwealth. 
 Add to or change the classification of any wild bird or wild animal. 
 Manage and develop its lands and waters and other government or private lands and 

waters under agreement with the owners as it considers advisable and . . . enact and 
enforce regulations to insure the prudent and proper use of these lands. 
 Collect, classify and preserve statistics, data and information. 
 Enter into cooperative agreements with the Secretary of the Interior, any government 

agency, individual, corporation or educational or research institution to further the 
programs of the commission. The Commonwealth assents to the provisions of the 
Federal Wildlife Restoration Act. 

 
Pennsylvania Fish and Boat Commission 
Under 30 Pa.C.S.A., the Pennsylvania Fish and Boat Commission is vested with the 
authority to administer and enforce this title (30 Pa.C.S.A) and other laws of the 
Commonwealth relating to: 
1) The encouragement, promotion and development of the fishery interests. 
2) The protection, propagation and distribution of fish. Fish is defined in the statute as “all 

game fish, fish bait, bait fish, amphibians, reptiles and aquatic organisms.” 
3) The management of boating and the operation of boats. 
4) The encouragement, promotion and development of recreational boating. 
 
Inclusive in this authority, the Pennsylvania Fish and Boat Commission is vested with 
responsibility and authority to 
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 Promulgate rules and regulations concerning fishing to aid in the better protection, 
preservation and management of fish. 
 Publish bulletins, literature, posters and other printing as may be appropriate to the work 

of the commission. 
 Enter into cooperative agreements with federal, state and local agencies or any 

educational or research institution or any other person or entity to carry out or further the 
programs of the commission. 
 Propagation, protection, management and distribution of fish and the stocking waters 

within the Commonwealth. 
 Fieldwork, gathering spawn and transferring fish. 
 Promote public interest in recreational fishing in the Commonwealth. 
 The purchase of lands and waters and the impounding of waters to make them available 

for use by the citizens of the Commonwealth for fishing, boating and other recreational 
purposes. 
 Promulgate regulations concerning the protection, preservation and management of fish 

and fish habitat, permitting and prohibiting fishing, the ways, manner, methods and 
means of fishing, and the health and safety of persons who fish or may be in the vicinity 
of such persons on, in or along the waters of the Commonwealth. 
 Conduct and establish cooperative fish restoration projects. 
 Comprehensive studies of the migratory habits of fish. 
 Establish a Pennsylvania Threatened Species List and a Pennsylvania Endangered 

Species List. 
 Promulgate rules and regulations governing the catching, taking, killing, importation, 

introduction, transportation, removal, possession, selling, offering for sale or purchasing 
of threatened and endangered species and, if deemed advisable, may issue permits for 
catching taking or possessing any of those species. 

 
6.2 THE STRATEGIC PLANNING ENVIRONMENT 
 
Both the Game Commission and Fish and Boat Commission have recently developed or 
revised their agency Strategic Plans to guide  agency activities  in coming years. Each 
agency worked with internal and external stakeholders to develop broad goals and strategies 
to guide fish and wildlife management in the Commonwealth: 
 
Pennsylvania Game Commission Strategic Plan Goals 
Goal 1: Maintain and improve wildlife populations for consumptive and non-consumptive 
recreational value and their many public values. 
 
Goal 2: Expand and improve communication, education and outreach for public awareness 
and understanding of wildlife resource management. 
 
Goal 3: Protect and enhance our hunting and trapping heritage. 
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Goal 4: Acquire, protect, maintain and enhance an array of habitats on public and private 
lands. 
 
Goal 5: Develop a sustainable funding structure that supports the agency’s mission and 
identity. 
 
Goal 6: Recruit, develop, and maintain an effective workforce. 
 
Pennsylvania Fish and Boat Commission Strategic Plan Goals 
 
• To protect, conserve and enhance aquatic resources; 
• To advocate the wise, safe use of Pennsylvania’s aquatic resources; 
• To provide for protection of aquatic resource users; 
• To address the expectations of anglers and boaters 

 
The overall goals of the agencies’ strategic plans and the CWCS are similar.  
This Strategy is designed to complement these broader strategic plans, while providing more 
focus on issues affecting species of greatest conservation need and their associated habitats.  
 
 
6.3 PENNSYLVANIA GAME COMMISSION STRATEGIC PLAN AND THE 

CWCS 
The Game Commission’s Strategic Plan 2003-2008 outlines goals and strategies relating to 
wildlife stewardship that are particularly relevant to the CWCS, including:  
• maintaining and improving wildlife populations for consumptive and non-consumptive 
use;  

• expanding and improving public communication, education, outreach and awareness of 
wildlife management issues;  

• acquiring, protecting, maintaining and enhancing habitats; and 
• developing sustainable funding 

 
PGC Strategic Goals 1, 2, 4 and 5 are especially pertinent to the wildlife resource 
conservation needs presented within the CWCS. Beyond the goal statements, however, 
several issues identified in the PGC Strategic Plan are particularly relevant to the CWCS and 
are highlighted below: 
 
Wildlife. There are more white-tailed deer in Pennsylvania today than there were at the 
beginning of the twentieth century. The wild turkey, once in danger of disappearing from the 
state, now thrives in most of the state’s 67 counties. Bears are more prevalent today than 
they have been in more than 100 years. Many nongame wildlife populations that were 
threatened or endangered – bald eagles, ospreys and river otters, for example – were brought 



Pennsylvania’s Comprehensive Wildlife Conservation Strategy  Version 1.0 
________________________________________________________________________ 
 

                                                             Page 6- 6

back through intensive restoration projects. This plan will continue to build on those 
successes. At the same time, human encroachment into what was historically wildlife habitat 
brings increasing conflict between people and wild resources. These conflicts translate into 
more responsibility for the agency. Social and biological considerations are key to 
successful species management. 
 
Strategic objectives for maintaining and improving wildlife populations: 
 
• Safegaurd and facilitate sustainable wildlife populations and their use 
• Develop and enforce laws and regulations to protect wildlife populations and habitat 
• Minimize the impact of disease on wildlife populations through prevention and control 
• Educate stakeholders on the intrinsic value of wildlife 
• Promote a league of partnerships to achieve mutual goals for wildlife and habitat 

 
Communication. The agency must continue to build on its information and education 
programs. A well-informed public is essential for good policy development. Our hunter-
trapper education program is being updated through both curriculum revisions and instructor 
training. The conservation education program is central to introducing the public, and 
particularly young Pennsylvanians, to the state’s magnificent outdoor heritage. Continued 
development of the agency’s website will expand efforts to educate people about the 
Commonwealth’s wildlife and agency programs, as will continued coverage of important 
and innovative wildlife research in news releases and Pennsylvania Game news. 
 
Strategic objectives for expanding and improving communication, education and outreach: 
 
• Develop and implement a wildlife management communications plan 
• Promote the safe and responsible behavior of hunters and trappers 
• Expand the availability of news and conservation information 
• Increase the number of people reached by PGC wildlife conservation education 
programs 

• Continue to use a stakeholder participation process in Commission programs 
• Promote wildlife viewing opportunities throughout the Commonwealth 

 
Habitat. More than any other factor, habitat determines both the future of wildlife and the 
future of recreation Pennsylvanians derive from wildlife. The demands for space and 
resources created by the state’s ever-expanding human population dictate that outdoor 
recreationists will be enjoying their activities on a decreasing land base. As development 
swallows up open spaces, more people will be competing for what’s left. The Game 
Commission land holdings now  exceed  1.4 million acres. The commission manages these 
lands for wildlife and people, and it is a task that requires considerable planning and 
resources. Our land management programs are designed to improve habitat not only on 
game lands, but on other public lands as well as private lands. Game lands are not just public 
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hunting grounds; they are used extensively by many others who enjoy the outdoors for 
wildlife-dependent activities. 
 
Strategic objectives for maintaining and enhancing wildlife habitat: 
 
• Increase the public’s understanding of the habitat needs of wildlife 
• Promote hunting access to wildlife habitat on private lands 
• Increase game lands acreage with an emphasis on access, indentures, in-holdings and 
critical or unique habitats 

• Promote habitat management on non-PGC public lands 
• Develop a heightened awareness of user responsibility and respect for private and 
public lands and landowners 

• Manage habitat to ensure diverse levels of game and wildlife 
• Inspect, maintain, repair and construct infrastructure to support wildlife habitat 
management and hunting access 

 
Funding. The critical element in all programs [in the PGC’s Strategic Plan] is the 
availability of resources. But when revenue is tied directly to license sales to a customer 
base that is declining, the potential for insufficient funding looms large. Pennsylvania has 
historically maintained relatively inexpensive hunting and fishing license fees, because its 
large numbers of hunters and anglers defused the need for high-priced licenses. That’s 
changing quickly, because of expanding agency responsibilities, inflation and declines in the 
numbers of hunters and anglers buying licenses.  We must continue  to look at alternative 
ways to fund the Game Commission in the future. This plan  highlights several  ways   can 
be use to acquire  additional resources to fulfill the agency’s requirements  to its 
stakeholders and the public.  
 
Strategic objectives for developing sustainable funding: 
 
• Establish a Foundation  
• Increase the PGC’s access to grants, mitigation, reimbursements and foundations 
• Seek general fund augmentation 
• Create a Friends of Game and Wildlife Program 
• Review license program for efficiencies and economics 
• Use an inflation index to make adjustments to license fees 
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6.5 PENNSYLVANIA FISH AND BOAT COMMISSION STRATEGIC PLAN AND 
THE CWCS 
 
The Pennsylvania Fish and Boat Commission’s Strategic Plan outlines issues, needs and 
strategies relating to aquatic stewardship, public outreach, and funding which are 
particularly relevant to the CWCS, including:  Promoting Watershed-based Aquatic 
Resource Protection, Sustaining Pennsylvania’s Nongame Aquatic Resources, Ensuring 
Migratory Fish Species Restoration, Enhancing Public Outreach Efforts, and Addressing 
Fiscal Concerns. Sections of the PFBC Strategic Plan that are especially pertinent to the 
aquatic resource conservation needs presented within the CWCS are summarized below. 
 
Aquatic Stewardship  
 
Recognizing the Commonwealth’s water resources as the basis for the conservation of all 
aquatic organisms, the Commission will actively work to protect, conserve and enhance them. 
The Commission will commit staff resources to be involved in water resource issues and 
projects in cooperation with state, federal and local entities with similar goals.  Emphasis will 
be placed on sustaining and improving the water quality of the Commonwealth’s waters.     
 
The PFBC is the only state agency with a singular focus on the aquatic resource and the 
organisms that depend on it.  As an independent agency, the Commission has functioned in a 
unique and valuable role, serving as a voice for and advocate of protection and enhancement 
of the aquatic resources and recreational interests under its jurisdiction.  
 
The Fish and Boat Commission has a philosophy of “Resource First.”  This motto recognizes 
that the Commission cannot fulfill its mission unless it puts the resource first. The protection 
and management of aquatic resources are the means the Commission uses in providing fishing 
and boating opportunities.  The Resource First philosophy does not diminish the importance of 
providing fishing and boating opportunities for recreation.  The motto simply recognizes that 
the resource is the basis of these opportunities.  
 
The Commission’s independent status and current mandates enable the agency to work to 
protect the resource.  The input of anglers and boaters is an important element in these efforts, 
and indeed, user input is consistent with the resource-based approach followed by the 
Commission.  In a 1996 survey, more than 95 percent of anglers surveyed indicated that 
restoring and improving habitat and managing and conserving endangered fish, reptiles, 
amphibians and aquatic organisms are important PFBC functions. In addition, the 
Commission received an overall approval rating of nearly 80 percent.  The Commission is 
fortunate to have such overwhelming support from its customer base.  Anglers and boaters 
strongly support the Commission’s broad conservation mission as well as the programs that 
directly benefit them. 
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The Department of Environmental Protection’s (DEP) Water Quality Assessment report to the 
US EPA (305(b) Report) the quality of the Commonwealth’s 83,161 miles of rivers and 
streams has been gradually improving over the past 15 years.  It is difficult to evaluate these 
changes through time since we are only now to the point where we have assessed more than 
half of our total number of stream miles.  However, it is clear that the water quality of our 
major streams and rivers, which have been monitored over time, do show substantial 
improvement in the quality of water they provide which translates into healthier biological 
communities.  Presently, the overall health of 30,272 miles of those waters has not yet been 
fully assessed (2002 DEP 305(b) Report). Of the 53,618 miles that have been assessed, there 
are 8,385 miles of Commonwealth waters that are currently impaired and not achieving the 
federal Clean Water Act’s “fishable/swimmable” goal.    Abandoned mine drainage and 
agriculture combine to impair 6,245 stream miles or over 54 percent of the total number of 
impaired stream miles reported in 2002. 
 
The needs for resource protection and management are increasing.  With a field force of more 
than 100 conservation officers and biologists, the Commission is proactively involved in many 
water quality and fisheries management issues. Despite efforts on their part, new information 
shows that many aquatic organisms are now rare or should be classified as extirpated from 
Pennsylvania. 
 
One of the most effective strategies the Commission employs to protect the aquatic resources 
of the state is to provide input to the Department of Environmental Protection to help in 
fulfilling the Commonwealth’s mandate as a trustee for Pennsylvania’s water resources.  The 
Commission is effective as an advocate for the proper water-quality designation of streams 
and has adopted a policy statement that ensures streams be designated at the highest use 
supported by the science.  Appropriate designation under the Commonwealth’s anti-
degradation program provides recognition and enhanced protection for the State’s water 
resources and the aquatic communities they support. 
 
Proactive Commission involvement in reviewing and commenting on permit applications also 
plays an important role in ensuring the protection of the Commonwealth’s aquatic resources. 
A number of additional focal points have also been identified for improving the Commission’s 
resource conservation efforts.  These include: 

 
C Promoting Watershed Based Resource Protection  
C Sustaining Pennsylvania=s Nongame Aquatic Resources 
C Ensuring Migratory Fish Species Restoration 
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Watershed Based Resource Protection  
 
The Commonwealth’s water quality is intrinsically linked to the health and well being of the 
state’s watersheds.  The number one source of pollution of Pennsylvania’s waterways is 
nonpoint source pollution.  The Commission recognizes, supports, and will promote 
watershed-based protection and enhancement efforts as a way of protecting Pennsylvania’s 
aquatic resources.  The PFBC will employ resources to implement watershed-based protection 
and enhancement strategies in cooperation with other federal, state and local organizations and 
entities.  
 
Watersheds are a focal point for many national, state and local protection and enhancement 
efforts. Funding and management attention at all levels of government are increasingly 
focused on this basis.   
 
Involvement of the various levels of the Commission with watershed organizations and other 
entities that are working to restore and enhance the resource are crucial components of the 
agency’s future direction.  Demands for resource information, fisheries management expertise, 
and habitat enhancement and protection are all increasing. These demands present the 
Commission with a tremendous opportunity to be involved with and promote local watershed 
efforts and the conservation of aquatic resources.  Recognizing that no one entity or 
organization can accomplish this on its own, the Commission will promote and carry out a 
meaningful involvement in these efforts consistent with its jurisdiction and its resources. The 
grassroots nature of many of these efforts ensures long-term local support for the protection of 
the resource. 
  
Strategies for Promoting Watershed Based Resource Protection: 
 
C Enhance existing partnerships with federal, state and local entities including sportsmen’s 

clubs and conservation organizations. 
C Continue active enforcement of laws and regulations designed to protect the aquatic 

resources. 
C Establish partnerships with organizations and entities that have a stake or interest in the 

watersheds of the Commonwealth.  
C Communicate and work with the organizations and entities that have an impact on 

Pennsylvania anglers, boaters and the aquatic environment, which the Commission is 
entrusted to protect and manage. 

C Develop and implement a more comprehensive Adopt-A-Water program. 
C  Develop effective outreach and education programs to promote watershed-based efforts. 
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Sustaining Pennsylvania’s Nongame Aquatic Resources 
 
The Commission recognizes that nongame aquatic resources are important parts of 
Pennsylvania’s ecology that warrant attention and protection. The Commission will encourage 
efforts to maintain and restore biological diversity and will give due consideration to this 
diversity in all resource management decisions.  The Commission will work with conservation 
entities to obtain adequate and sustainable funding to preserve, protect and manage all species 
and organisms, which the Commission has a mandate to protect.    
 
The large and diverse resource the Commission is charged with managing and protecting 
includes the Commonwealth’s nongame fish, aquatic macro invertebrates, reptiles and 
amphibians. The PFBC is mandated to protect and manage these species, which play 
important ecological functions in Commonwealth waters.  Due to habitat loss and degradation, 
however, some of these species may be at risk.   
 
The Commission currently has management jurisdiction over 79 species of concern 
(endangered, threatened or candidates) including 61 species of fish, 8 species of reptiles, 4 
species of amphibians, and 2 species of freshwater mussels. For some species, such as  the bog 
turtle, coastal plain leopard frog, New Jersey chorus frog, northern riffleshell and clubshell 
mussels and massasauga rattlesnake, the need for increased management attention cannot be 
overemphasized.  Sixty-one species represent 40 percent of the total fish species that exist in 
Pennsylvania.  
 
Historically, the Fish & Boat Commission has relied on angling-related revenues to support 
species management and habitat protection activities.  With anglers as the direct paying 
constituents, the Commission has focused management efforts primarily on sport fish.  Less 
than 1 percent of the Commission’s budget is dedicated for nongame species purposes.  When 
species become listed as federally endangered or threatened, additional but limited resources 
may become available.  Wild Resource Conservation Funds have augmented Commission 
expenditures in the past, but these funds are currently very limited.  At the same time, public 
interest and demand for wildlife-associated education, comprehensive management efforts, 
wildlife protection, and additional wildlife recreation opportunities is extremely high.  
 
Strategies for Sustaining Pennsylvania’s Nongame Aquatic Resources: 
 
C Devote appropriate resources to ensure the conservation of aquatic species, reptiles and 

amphibians through effective management and enforcement efforts. 
C Actively pursue adequate and sustainable funding for the management of nongame 

species. 
C Assess the feasibility of imposing a fee on permit reviews for impacts to species under 

PFBC management jurisdiction. 



Pennsylvania’s Comprehensive Wildlife Conservation Strategy  Version 1.0 
________________________________________________________________________ 
 

                                                             Page 6- 12

C Undertake proactive management strategies for nongame species and their habitats to 
avoid species loss or expensive last minute intervention to prevent loss. 

C Develop effective outreach and education programs to promote the conservation of 
nongame species. 

C Conduct specialized investigations into the illegal commercialization of nongame 
species.  

C Promote non-consumptive recreational use of the Commonwealth=s nongame species 
under the Commission’s management purview by participating in the establishment of 
watchable wildlife sites. 

 
Migratory Fish Species Restoration  
 
Recognizing the biological and economic importance of migratory fish species, the restoration 
of these fish to Commonwealth waters is a top Commission priority.  The Commission will 
work in concert with others committed to the restoration effort to ensure the success of these 
programs.   
  
The PFBC was formed in 1866 to restore the runs of shad to the Susquehanna Basin.  The 
construction of four hydroelectric dams from 1904-1932 effectively closed the river for the 
few fish still trying to return to the Susquehanna drainage. The 1997 completion of modern 
fish passage devices by two dam owners has ensured that some migratory fish species can 
move up the Susquehanna River into Pennsylvania.  The completion of fish passage facilities 
at York Haven in the year 2000 opened 444 additional miles of the river and tributaries to 
returning migratory fish.  This restoration is expected to provide substantial economic, 
recreational and ecological gains.  The long-term goals include an annual fishery of two 
million American shad and 12 million herring, attracting more than 500,000 angling trips.  
The annual economic impact of these angling trips is estimated at more than $36 million. 
There are, however, other barriers to restoration to overcome in the Susquehanna and other 
Pennsylvania waterways.    
 
In the year 2000, the obligation of the dam-owning utility companies to fund Susquehanna 
migratory fish restoration efforts ended.  Substantial Commission resources and efforts  are 
now  needed to achieve the Susquehanna restoration goal. Other waterways also have 
migratory fish runs, which are hampered by blockages, poor water quality and a resulting lack 
of natural reproduction.  The Commission must address these issues on all waterways with 
migratory fish runs.   
 
Specific to the anadromous fish restoration efforts (shad, river herring, etc.), the Commission 
must continue artificial propagation until wild stocks are restored to self-sustaining levels.  
The estimated costs of the annual rearing, stocking, monitoring and coordination efforts on the 
Susquehanna alone are approximately $500,000 - a significant investment, but one to which 
the Commission is fully committed.  
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Strategies for Restoring Migratory Fish: 
 
C Ensure the restoration of anadromous species through the use of adequate Commission 

resources and through active participation in restoration partnerships. 
C Promote migratory fish restoration efforts to ensure long-term support for their 

protection and management. 
C Remove barriers to migratory fish runs and implement fish passage when removal is not 

feasible.  
C Restrict coastal intercept and other harvest of migratory fish during the restoration 

process. 
C Actively enforce management regulations designed to protect restoration efforts. 
C Artificially propagate shad and other migratory fish until wild stocks achieve self-

sustaining levels. 
C Develop effective outreach and education programs to promote public awareness and the 

restoration of migratory fish runs. 
 
Enhancing Public Outreach Efforts 
Commonwealth aquatic resource users and those who care about the resource desire 
opportunities to be involved with the management of the Commonwealth’s aquatic 
resources. The PFBC will actively solicit and  consider input from customers when making 
resource management decisions. The Commission will actively encourage the use of the 
resource and build public support for the Commission’s role in protecting it. 
 
The PFBC relies heavily on public input in making management decisions that affect the 
resource and resource-use opportunities. The commission strives to provide quality products 
and services that are well thought out and in line with what our customers want. In addition, 
the Commission utilizes outreach efforts to develop and accomplish management objectives 
and communicate messages to the public. 
 
Beginning in 1996, the Commission has undertaken a major initiative to improve its 
customer outreach capability. One of the more significant changes was the deployment of 
education and outreach coordinators to field offices. This enhanced capability will enable 
the Commission to facilitate communication on everything from boating safety and resource 
protection to setting reasonable expectations for anglers regarding fishery resources. The 
enhanced Commission outreach capability also will be fully deployed to recruit and retain 
anglers and provide aquatic resource education programs. 
 
The Commission’s outreach efforts must include working with volunteers and forging 
partnerships. The Commission currently relies on partnerships to help protect the 
waterways/waterways users, provide educational outreach services, restore and enhance 
water quality and to produce and distribute trout, to name just a few. In the future, these 
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partnerships will be even more crucial to the Commission’s success. Recognizing the 
importance of these partnerships, the Commission will continue to expand the scope and the 
capacity of such programs. 
 
Strategies for Enhancing Public Outreach:  
• Actively solicit customer input in the decision-making process 
• Work with members of the General Assembly and officials of other government 
agencies to obtain and consider public input 

• Identify management issues where public outreach efforts/education will help and 
develop effective strategies to address them 

• Promote knowledge of the resource, resource-use opportunities, and the role of the 
Commission in providing them 

• Provide resource information, including location, capabilities, and management options 
to interested parties 

• Enhance efforts to provide information to customers through the Internet and other 
emerging technologies 

• Expand the volunteer corps that assists in boating safety and resource enhancement 
efforts 

• Maintain a well-trained and highly-motivated cadre of deputy waterways conservation 
officers to assist the PFBC in carrying out agency program activities 

• Encourage more partnerships that enhance the resource, the appreciation/knowledge of 
the resource and opportunities to enjoy it  

• Provide programs that enhance awareness of the aquatic resources and fishing and 
boating opportunities 

 
Funding 
As measured in constant dollars, the amount of money available for Commission programs 
will remain relatively stable for the foreseeable future. This means that the Commission will 
have to focus its operating and personnel expenditures on its core programs and may have to 
reduce expenditures for other programs that are popular with some anglers and boaters. 
 
As Commission capital improvement needs grow and the customer base shrinks, the 
Commission must actively work to expand the funding sources available to it. The 
Commission cannot continue to fund its infrastructure improvement needs out of operating 
revenues without adversely affecting other core programs. The Commission must seek to 
maintain the facilities and the level of service provided at current levels before allocating 
additional resources to expand capacity or create new infrastructure that also must  be 
maintained. Projects needed to improve compliance with environmental laws and those that 
relate to resource and user protection will be top priorities. 
 
Even without undertaking new initiatives, current demand for Commission facilities and 
services continue to outpace the financial resources available to address them. In many 
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ways, the commission is a victim of its own success: The proven track record of sound fiscal 
management and the dedication of employees to go “above and beyond” the call of duty has 
created unrealistic expectations in some circles. The Commission cannot perpetually achieve 
more with less. The fact that the Commission has long prided itself on being able to 
routinely perform the improbably does not mean the agency can automatically accomplish 
the impossible. 
 
The funding needs of the Commission are many and growing: Currently there is a backlog 
of more than $60 million in capital improvement and resource conservation project needs. 
These projects cannot be funded from existing operating revenues. 
 
The Commission needs about $18.5 million for dam repairs; $20 million for hatchery 
effluent treatment system repairs and other hatchery related projects; and $12 million for 
support facility upgrades. 
 
The Commission’s mandates and obligations extend statewide. The Commission’s work to 
protect, conserve and enhance the resource greatly benefits all residents of Pennsylvania.  
With a declining fishing license base, the anglers and boaters of Pennsylvania alone cannot 
and should not be expected to shoulder the responsibility for management and protection of 
the state’s aquatic resources. We are at a critical juncture in the history of resource 
protection in Pennsylvania. The Commission must actively seek the support of all who 
benefit from its work – that is to say all Pennsylvanians. Commonwealth citizens, other than 
anglers and boaters, have indicated strong support for the Commission’s waterways 
protection efforts and have indicated a willingness to pay for these efforts. The Commission 
must work to capitalize on this broad base of support. 
 
Strategies for addressing fiscal concerns: 
• Pursue an amendment to the Key 93 Act and/or the Environmental Stewardship Fund to 
provide the PFBC with long-term stable funding to support state conservation and 
recreation programs.   

• Seek to fund capital improvement projects in innovative ways using bond moneys and 
dedicated funding from a source outside of the fish and boat funds; for example, a portion 
of the realty transfer tax, a percentage of the tipping fee collected on garbage disposal or 
other workable source percentage of the sales tax collected on outdoor recreation 
equipment, a fee assessed on the consumptive use of water, etc.. 

• Support new conservation and recreation funding initiatives. 
• Obtain permanent, dedicated funding for nongame species conservation. 
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SECTION 7 – CWCS PUBLIC INVOLVEMENT  
 
 
7.1 BACKGROUND 
 
In the early- to mid- 1990s, the Pennsylvania Game Commission (PGC) and Pennsylvania 
Fish and Boat Commission (PFBC) began recognizing, in earnest, the need to reach beyond 
traditional constituents of hunters and anglers. During that period, the PGC and PFBC 
became very active in the national effort to promote Teaming With Wildlife (TWW/CARA). 
As the Commissions began to reach out to the type of non-consumptive organizations that 
supported TWW/CARA, they found high levels of support for the Commissions and the 
work they do. Eventually, staff working on the TWW effort went on to develop the third 
largest TWW/CARA support coalition in the nation. This public support resulted in several 
Pennsylvania members of Congress supporting the CARA legislation. 
 
Though TWW/CARA did not survive the Congressional process, our agencies’ interest in 
promoting public involvement has continued. Through public opinion surveys, staff input 
processes, focus groups, facilitated meetings of stakeholders, and a State Wildlife Grants 
Program (SWG) website  that encourages public comment, the Game Commission and Fish 
and Boat Commission have continued to solicit public involvement in the development of 
our Comprehensive Wildlife Conservation Strategy (CWCS).  
 
The following five sub-sections provide more detailed information on the public involvement 
processes that have informed the development of PA’s CWCS: 7.2) The Wildlife Diversity 
Conservation Plan (1996-2000); 7.3) the Pennsylvania Biodiversity Plan (2000-2005); 7.4) 
CWCS Public Input (2004-2005).  We fully expect that as our Wildlife Diversity efforts pick 
up momentum with the continued infusion of Federal SWG funds, we will be able to broaden 
public interest in the conservation and recovery actions outlined in the CWCS. 
 
7.2 THE WILDLIFE DIVERSITY CONSERVATION PLAN - 1996-2000 
 
In 1996, the Pennsylvania Game Commission and Fish and Boat Commission began a  four-
year planning process to broaden management efforts beyond traditional game and sport fish 
management. As part of this planning process, the  agencies contracted with Responsive 
Management to conduct a survey of Pennsylvanians’ attitudes and opinions relative to  
agency resource management and  performance. When the survey results were reported, the 
agencies  then conducted an internal staff input process to further define the issues, strengths, 
and weaknesses of  their Wildlife Diversity efforts.  
 
Public Opinion Survey  
The planning process began with a statewide survey of Pennsylvanians to assess the level of 
public interest and support for comprehensive fish and wildlife management efforts.  The 
survey was conducted by Responsive Management Inc.,  a recognized expert in gathering 
 Page 7-1
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public opinion data regarding fish and wildlife management. The survey tool consisted of a 
telephone interview conducted with a randomly selected sample of Pennsylvania residents. 
Sampling was stratified to adequately sample urban and rural attitudes, and 
consumptive/non-consumptive recreationists’ opinions across all Pennsylvania regions.  
 
The public opinion survey was designed to provide the information necessary to: 1) Assist in 
the development of a comprehensive nongame fish and wildlife management plan; 2) 
Develop strategies for promoting the Fish and Wildlife Diversity Funding Initiative; 3) 
Identify the level of public support regarding alternative funding sources for state wildlife 
programs. 
Public Input Results 
The survey was conducted in May-June of 1996. More than 1,000 persons participated, and 
the margin of error was plus or minus three percent. Several of the findings revealed by the 
public opinion survey can be used to guide the development of the Comprehensive Wildlife 
Conservation Plan: 
 
• Pennsylvanians recognize the need for a comprehensive management approach. A 
majority of Pennsylvanians (84 percent) said they believe managing for a diversity of 
wildlife, not just a particular species, is important. Pennsylvanians exhibited support for 
many facets of fish and wildlife management.  

• Consumptive and non-consumptive recreationists exhibit similar levels of support for 
comprehensive management activities (Table 6.1). Wildlife managers often assume that 
their ‘traditional’ constituents, hunters and anglers, are more narrowly interested in the 
management of game species, perhaps to the exclusion of broader management goals. 
These findings indicate that our sportsmen are just as supportive of comprehensive 
management as the public at large.  

• Managing endangered species and providing information and education about fish and 
wildlife were considered the most important activities of the Commissions. Seventy-nine 
percent of respondents said managing endangered species was “very important,” while 75 
percent ranked providing information about fish and wildlife as “very important.” The 
message that nongame management prevents species from becoming endangered would 
resonate well in Pennsylvania.  

• Increased involvement in nonconsumptive wildlife recreation results in higher approval 
ratings for the Commissions and their wildlife management efforts. This would seem to 
indicate that reaching out to non-traditional constituents would be an effective way to 
improve support for the Commissions and our management efforts.  

• Increased involvement in nonconsumptive wildlife recreation results in increased 
support for the Commissions’ role in providing hunting and fishing opportunities. This 
would seem to indicate that reaching out to non-traditional constituents would be an 
effective way to build public support for hunting, angling, and the Commissions’ role in 
these pursuits. Fears of the cultural schism between consumptive and non-consumptive 
wildlife enthusiasts, which other states have experienced, do not seem to be an issue in 
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Pennsylvania.  However, while this trend was true for wildlife-related recreationists (those 
who view, feed, photograph, or maintain areas for wildlife), it was not the case with other 
types of outdoor recreationists (hiking and backpacking) who do not rely upon wildlife for 
the enjoyment of their pursuits. 

• Pennsylvania residents are highly supportive of hunting and fishing, with 83 percent and 
95 percent approval, respectively. “Anti-hunting sentiment is a non-issue in Pennsylvania,” 
stated Mark Duda of Responsive Management, the firm that conducted the survey. 

• Desire for wildlife viewing opportunities is extremely strong in Pennsylvania. This, 
combined with the previously mentioned findings, may indicate that the development of 
wildlife viewing opportunities would be a very effective way to reach out to non-traditional 
audiences and thereby build support for wildlife management and the Commissions.  

• Support for law enforcement and habitat protection was very high in Pennsylvania. 
Mark Duda, president of Responsive Management, stated that support for law enforcement 
is typical across the nation: WCOs are the public face of an agency. Combining public 
support for law enforcement with the high support for habitat management would be an 
effective way to market the Commissions. 

• Nongame birds, such as raptors, songbirds, and shorebirds generate higher public 
interest among Pennsylvanians than any other class of nongame species. As  throughout the 
nation, birds comprise the flagship species that attract public attention, concern, and 
monetary donations. Wildlife viewing projects focusing on birds would be very popular in 
Pennsylvania and would help build public support for the Commissions. 

• Pennsylvanians are very active in wildlife-related outdoor recreation:  64 percent 
maintained areas to benefit wildlife in the two years prior to the survey and 53 percent 
viewed or photographed wildlife during that time. Those outdoor pursuits following in 
popularity were hiking, fishing, camping and boating, hunting, and backpacking. Only 12 
percent of respondents stated that they had not participated in any of these outdoor pursuits 
in the two years prior to the survey. Little wonder then, that Pennsylvania consistently ranks 
in the top two or three states in the nation in resident participation in wildlife-related 
recreation.   

• Pennsylvanians supported a user fee on outdoor equipment to fund nongame wildlife 
management. At the time of the survey, Pennsylvania exhibited the second highest level of 
support for an excise tax than any state previously surveyed by Responsive Management. 
Pennsylvania was also the first state in the nation in which nonconsumptive users supported 
such a tax at a higher rate than consumptive users. Hunters exhibited fairly high negatives 
on this issue, but a majority of them still supported such a tax. Increased speeding fines also 
were  well supported as a revenue source. 

 
Mark Duda, director of Responsive Management stated: “Pennsylvania is different from any 
other state I’ve worked in. It’s sportsmen-oriented, even among non-hunters. The support 
you have for hunting and fishing is like no other state I’ve ever surveyed. Pennsylvania truly 
is a sportsman’s state.” One obvious response to this survey is for the PGC and PFBC to 
continue to publicize the role of hunting/fishing in wildlife management, to continue to 
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publicize the role of the Commissions in hunting and fishing, and to continue to educate and 
encourage hunter and angler ethics and sporting behavior so that public goodwill is not 
eroded by bad behavior.  Developing wildlife viewing opportunities appears to be an 
excellent way to further increase support for nongame programs and increase Pennsylvania 
residents’ awareness of the Commissions. 
 
 
 
Table 7-1. Management activities of the Game Commission and Fish & Boat 
Commission considered important by Pennsylvania residentsa: 
 
 
 
Program Area 

 
Nonconsumptive 
Recreationists 

 
 
Hunters/Anglers 

 
enforcing laws 

 
97% 

 
97% 

 
providing fish and wildlife info 

 
96% 

 
96% 

 
restoring & improving habitat 

 
96% 

 
97% 

 
educating public about wildlife 

 
95% 

 
95% 

 
managing endangered species 

 
94% 

 
96% 

 
providing fishing opportunities 

 
91% 

 
97% 

 
providing wildlife viewing opport. 

 
90% 

 
88% 

 
managing for a diversity of species 

 
84% 

 
83% 

 
purchasing land to protect rare sp. 

 
83% 

 
79% 

 
managing nongame wildlife 

 
82% 

 
82% 

 
education programs in urban areas 

 
80% 

 
89% 

 
providing hunting opportunities 

 
80% 

 
90% 

 
nongame research 

 
77% 

 
77% 

 
reintroducing species 

 
77% 

 
78% 

 
landowner assistance 

 
76% 

 
81% 
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a Pennsylvania Game and Fish & Boat Commission survey, Pennsylvania Residents’ 
Opinions On and Attitudes Toward Nongame Wildlife,conducted by Responsive 
Management, June 1996 

 
Commission Staff Opinion Survey 
Once the results were in from the Public Opinion Survey, the planning staff of the Game 
Commission and Fish & Boat Commission produced a needs-assessment for broadening 
nongame fish and wildlife management. This document was circulated  within the agencies 
for executive and field staff review and comment. The goals of this effort were to: inform 
staff of the status and importance of nongame species, and; assess internal support (or 
opposition) for strengthening nongame management efforts.   
 
After reviewing the contents of the needs-assessment, staff  was asked to complete a 
Personnel Input Form. This form provided examples of nongame program goals and 
initiatives, followed by several strategies that had been implemented in other states. 
Respondents were asked to indicate how important they considered each strategy to be (1-
low priority, 3-medium priority, 5-high priority). Personnel were instructed to assume that 
there would be increased funding available to accomplish nongame management objectives, 
so that we were not asking staff to choose between existing and future programming.  
 
Staff Input Results 
This Personnel Input Form generated a very strong response from staff of both the PGC and 
PFBC, with 164 responses from the Game Commission and 53 responses from the Fish and 
Boat Commission. In addition, staff from both agencies provided extensive written 
comments. These comments occupied  11 single-spaced pages from PFBC staff and 29 
single-spaced pages from PGC staff. A summary of the results from the Personnel Input 
Forms and write-in comments are included in Appendix 1.  
 
Overall, staff from both Commissions exhibited extremely high levels of support for 
expanded nongame programming efforts (Appendix 1). It is important to note, however, that 
staff  was instructed to assume that new funding would be available to accomplish new goals, 
so they were not asked  to choose between existing and future programming. Staff  was 
presented with four broad goals of an expanded nongame/diversity program, and asked to 
rate how high a priority each goal should be. Though not a scientific survey, some interesting 
findings emerge when  the priority rankings are compared for the various goals: 
 

1. “Build a strong, active constituency for wildlife management among both traditional 
and nontraditional audiences through the development of new wildlife recreation and 
education opportunities.” 

 
A majority of respondents from both Commissions ranked this as a 5-highest priority goal. 
However, when pressed further on the various ways that the Commissions could work to 
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create an active constituency, staff illustrated strongest support for traditional methods of 
public outreach: 
  
Outreach Method PGC (majority response) 

(1-low priority   5-highest) 
PFBC (majority response) 
(1-low priority   5-highest) 

Develop new I&E products 
and expand I&E efforts 

5 5 

Develop nongame 
newsletter, increase 
coverage in agency 
magazine(s) 

5 4 

Develop public education 
programs for 
nonconsumptive users 

4 4 

Develop public education 
workshops on 
nonconsumptive topics 

3 3 
 

Expand opportunities for 
volunteer involvement in 
agency programs 

4 5 
 

Expand public field trip 
opportunities 

3 3 

 
 
Based on the findings of the public opinion survey, which revealed that: 1) Pennsylvanians 
are extremely interested in wildlife viewing, 2) increased involvement in wildlife recreation 
leads to higher approval for the Commissions and for wildlife management activities, and; 3) 
residents exhibit a high level of interest and involvement in wildlife recreation, it would seem 
that increased public outreach in the form of education programs, volunteer opportunities, 
public education workshops, and field trips could be very effective. However, these were the 
mechanisms that received relatively low rankings from Commission staff. 
 
Conversely, public survey results revealed that Pennsylvanians do not generally rely upon 
agency sources of information for nongame wildlife information (only 5 percent of general 
respondents and 11 percent of sportsmen identified PGC/PFBC as their source for 
information), yet expansion of agency information products were the outreach methods 
ranked most highly by staff.  Thus there seems to be a bit of a disconnect between the type of 
public outreach our staff is most interested in providing versus the type that may resonate 
best with the public. 
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2. Develop a watchable wildlife program as a vehicle for increasing public recognition 
of the Commissions and increasing public education and outreach. 

 
When presented with this hypothetical goal, Commission staff  was not that enthusiastic, 
ranking it a 3-4 (medium priority) on the Likert scale. This was the lowest-ranked goal 
among PGC staff, and tied for lowest among PFBC staff. When asked to prioritize various 
aspects of a wildlife-viewing network, staff from both agencies was once again most 
interested in expanding existing activities rather than initiating new programming: 
 
Wildlife Viewing activity PGC (majority response) 

(1-low priority   5-highest) 
PFBC (majority response) 
(1-low priority   5-highest) 

Identify and create viewing 
opportunities 

3 4 

Secure more public access 
to land and water 

5 5 
 

Develop or improve public 
facilities at existing sites 

3 4 
 

Managing for populations 
of desired species at 
viewing sites 

3 3 

 
Once again, this would seem to indicate a discrepancy between the type of programming that 
the public is most interested in versus the type of programming  Commission staff  is most 
interested in providing. 
 

3. Expand agency activities (where appropriate) to improve management of nongame 
species. 

 
This goal received a 4-medium/high priority ranking from staff of both Commissions. Since 
this goal is so broad, several sub-strategies were presented for additional rankings: 
 
Expand agency activities 
to improve nongame mgt 

PGC (majority response) 
(1-low priority   5-highest) 

PFBC (majority response) 
(1-low priority   5-highest) 

Inventory and Monitoring 4 4 
Habitat Acquisition & Mgt. 5 5 
Information Mgt. Systems    3.5 4 
Interagency Coordination    3.5    4.5 
 
Once again, there seemed to be somewhat of a tendency to support the strengths already in 
place in the Commissions, rather than toward expanding into new programming. Even within 
the Habitat Acquisition and Management sub-strategy that received the highest ranking, 
support dropped off to a 4 for “provide technical assistance and/or input into land use and 
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land management decisions beyond the agency in order to maintain, restore, and enhance 
habitats.” The same result occurred in the PGC with “enhance agency participation in 
preparing land use plans, removal and fill permits, environmental impact statements, public 
and private forest management plans, etc.” – this was the only other sub-strategy to receive a 
4 (as opposed to a 5) under the Habitat Acquisition and Management category. 
 
This trend continued throughout the remainder of Goal 3 statements: when sub-strategies 
suggested an expansion of agency activities beyond current bounds, staff support tended to 
dwindle, particularly among PGC respondents. Most strikingly, respondents from both 
Commissions gave their lowest ranking to the sub-strategy that stated: “Incorporate the 
management concerns of public and private resource managers (in local, county, state, and 
federal agencies, as well as private landowners) into comprehensive management programs.”  
 
Staff did show high levels of support for encouraging “the development of interdisciplinary 
perspectives among agency personnel through expanded professional training opportunities.” 
Respondents also exhibited relatively high levels of interest in professional development 
topics relating to wildlife diversity topics (Appendix 2, pg 8). This would indicate that in-
house professional development opportunities may be an effective way to educate staff on 
the various aspects of public demand in Pennsylvania as well as the importance of various 
facets of a comprehensive fish and wildlife management program. 
 
 

4. Develop and promote sustainable support for comprehensive fish and wildlife 
management efforts. 

 
This goal was strongly supported by staff from both Commissions, which  ranked it a 5-
highest priority. In fact, this goal tied with Goal 1 as the most strongly supported.  Staff from 
both agencies understand that Commission budgets are not adequate to undertake 
comprehensive fish and wildlife management efforts without some type of new revenue 
stream to support such efforts. 
 
While this seemed to be a strong area of support, it also provided insight into the area of 
greatest disagreement between staff of the two Commissions. When asked to rank the sub-
strategy “intensify efforts to identify all beneficiaries of fish, wildlife, and habitat 
management efforts and implement methods whereby all beneficiaries contribute to resource 
management activities” staff from the two Commissions ranked this very differently. PGC 
respondents gave this sub-strategy their lowest ranking (3-medium priority) while PFBC 
respondents gave it their highest ranking (5-highest priority). Nowhere else, among 38 
rankings of various goals and sub-strategies, did respondents from the two Commissions 
show such a difference in opinion.  
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Develop Sustainable 
Support 

PGC (majority response) 
(1-low priority   5-highest) 

PFBC (majority response) 
(1-low priority   5-highest) 

Seek financial support from 
all beneficiaries of wildlife 
and habitat management 

3 5 

Identify existing 
programs/activities where 
comprehensive mgt can be 
incorporated at minimal 
expense  

4 4 

 
The mid-to-late 1990s was  a time of increased activity among anti-hunting groups within 
and outside of Pennsylvania, and the Game Commission response may have been a reaction 
to that pressure. It’s likely that  internal support for this sub-strategy is greater now. 
 
 
7.3 THE PENNSYLVANIA BIODIVERSITY PLAN – 2000-2005 
 
The Pennsylvania Biodiversity Partnership (PBP), a public-private partnership dedicated to 
building a biodiversity conservation movement in the state, was formed in March 2000. The 
PGC and PFBC have provided significant support to the Pennsylvania Biodiversity 
Partnership (PBP) through multi-year WCRP and SWG funding. Since the issues 
surrounding biodiversity conservation are inextricably linked with the issues surrounding the 
conservation of fish and wildlife diversity, the PGC and PFBC have incorporated the public 
involvement results of the PBP into our CWCS planning. 
 
Since 2001, the PBP has embarked on a broad stakeholder and public input process to assist 
in developing a comprehensive statewide Pennsylvania Biodiversity Conservation Plan 
(BCP). The objectives of the overall input process are: 

• To engage a broad range of individuals in the planning process by gathering their 
perceptions about a range of topics concerning biodiversity. 

• To engage stakeholder groups in planning process by gathering their perceptions about 
a range of topics concerning biodiversity. 

• To document and summarize their input for use by PBP task forces and the Biodiversity 
Conservation Plan Team in developing the Pennsylvania Biodiversity Conservation 
Plan (BCP). 

As a secondary objective, increase awareness on the part of stakeholders of PBP, its 
activities, and the development a statewide plan for conservation of biodiversity in 
Pennsylvania. 
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Public input gathering has been conducted via several channels, depending upon the target 
audience.  The first input gathering tool is a brief pencil & paper survey. This survey has 
been presented for the public to complete at conferences and meetings attended by PBP staff. 
It has also been posted on the PBP website for public review and completion. The second 
input gathering tool is a series of facilitated focus groups designed to gather critical 
information and input from a broad range of stakeholders about important biodiversity issues 
in Pennsylvania.  Brief descriptions of the public involvement processes are presented below. 
A full report of results is included in Appendix 1. 
 
Public Comment Forms 
The public comment form was designed as a simple method of gathering input from diverse 
individuals through a short pencil-and-paper format.  Two versions of the form are used, 
depending on the audience, however the questions are the same.  One format is open-ended 
and is used with more knowledgeable audiences and the other contains check-off boxes as 
well as space for open-ended response.  These forms have been administered by PBP staff at 
conferences, meetings, lectures, and focus groups as well as being available on the PBP 
website.  Forms have been completed at locations throughout the state, including: 

3rd Statewide Summit for Volunteer Watershed Monitors, Penn Stater 
4th Annual PA Watershed Conference, Grantville 
Ag Progress Days, Rock Springs 
Allegheny Society of American Forestry Summer Meeting, State College 
BioForay 2003, Powdermill Nature Reserve, Rector 
County Commissioners Association of PA,  Philadelphia 
Earth Day Fair,  Beechwood Farms, Pittsburgh 
Earth Day Fair, Renfrew Institute, Waynesboro 
Environmental Issues Forum: Green Infrastructure, Shippensburg University / Kings 
Gap, Shippensburg 
Heritage Conservancy, Doylestown 
Invasive Plant Conference, Morris Arboretum, Philadelphia 
Native Plant Conference, Phipps Conservatory and Botanical Gardens, Pittsburgh 
Ned Smith Festival, Millersburg 
Pennsylvania Academy of Science Annual Meeting, Grantville 
Pennsylvania Alliance for Environmental Education Annual Meeting, Altoona 
Pennsylvania Association of Council of Governments 29th Annual Conference, 
Champion 
Pennsylvania Association of Environmental Professionals Annual Conference, 
Harrisburg 
Pennsylvania Association of Conservation Districts Fall Meeting,  State College 
Pennsylvania Biodiversity Partnership K-12 Work Group Meeting, Harrisburg 
Pennsylvania Invertebrate Biodiversity Project Annual Meeting, State College 
Pennsylvania Land Conservation Conference, Pennsylvania Land Trust Association, 
Bethlehem 
Pennsylvania Recreation and Parks Society Annual Conference, Penn Stater 
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Pennsylvania State Association of Boroughs Annual Conference, Philadelphia 
Rachel Carson Day, Rachel Carson Homestead Association, Springdale 
Rare Plant Forum, Pennsylvania Biological Survey Vascular Plant Technical 
Committee, Bellefonte 
Smart Growth Conference, Sustainable Pittsburgh, Pittsburgh 
Smart Growth Summit, Smart Growth Partnership of Westmoreland County, 
Greensburg 
Society of American Forestry / Wildlife Society Joint Meeting, State College 
Sustainable Systems Seminar, Slippery Rock University, Slippery Rock 
Venture Outdoors, Western Pennsylvania Field Institute, Pittsburgh 
Wilson College Biodiversity Presentation, Chambersburg 
World Population Day, National Aviary, Pittsburgh 
 

Public Input Results 
To date, nearly 500 public comment forms have been received. The survey questions and a 
summary of the responses (as of December 2003) are given below. A full report of the public 
comment results is included in Appendix 1.  
 
In your opinion, what are the greatest threats to native species and their habitats in 
Pennsylvania?   

1. Development/sprawl  
2. Habitat loss 
3. Pollution  
4. Invasive species 
5. Land planning (poor land planning, or lack of regulations 

 
Do you think that biodiversity conservation should be a priority for the state of 
Pennsylvania?  Why or why not? 
          Yes – 404               No – 0   Did not respond – 45 
 
If you were constructing a plan to conserve biodiversity in Pennsylvania, what are the 
issues you would include?  

1. Research and education  
2. Development of a statewide & community-based effort and plan  
3. Wetland preservation  
4. Preservation of land and open space  
5. Development of county and local guidelines  
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Please list any specific geographic areas or habitats in Pennsylvania that you consider 
most important to conserve.  The top five responses were: 

1. All of Pennsylvania 
2. Wetlands 
3. Water resources and watersheds 
4. Appalachian Mountains 
5. Old growth forests 

 
These public input results have helped inform the development of the CWCS in several 
ways. First, the findings highlight the high degree of public concern about habitat loss, 
development and sprawl. Therefore these issues, as well as tools to conserve habitat, are 
discussed at length in Section XI of the CWCS.  
 
Secondly, the public input results verify the need for planning: Lack of planning, 
development of a statewide & community-based effort and plan, and development of county 
and local guidelines were all identified as important by the public. It is the hope of the 
Commissions that the CWCS, a statewide strategy, and the CWCS Phase 2, ecoregional 
strategies, help address these public concerns.  
 
Thirdly, the public input results identify the habitats and geographic areas that the public is 
most concerned about, namely, wetlands and watersheds, the Appalachian mountains, and 
old-growth forests. These findings are in agreement with the findings of the CWCS, which 
verifies that: 1) wetlands and waterways support not only the highest number of CWCS-
Priority species, but also many of the most-imperiled species; 2) the Appalachian mountains 
(comprised of the Northern Ridge and Valley and Northern Plateau physiographic areas) are 
indeed the primary locations for Responsibility species – those species for which 
Pennsylvania plays an important regional, national, or global role, and; 3) “old growth 
forests”, though a vaguely-defined term, provide optimum habitat for several CWCS-Priority 
species. This is particularly true of mature conifer stands, where many CWCS-Priority 
species exhibit higher densities.  
 
 
7.4 CWCS PUBLIC INPUT  
 
SWG/CWCS Web Pages  
 
In April of 2004, planning staff began  development of a SWG area on the PGC website . 
This web area can be viewed at www.pgc.state.pa.us by clicking on the _Wildlife button, 
then clicking on Projects and Programs, or 
(http://www.pgc.state.pa.us/pgc/cwp/browse.asp?a=496&bc=0&c=70008).  
The web area provides an overview of the  state SWG program, a list of all SWG projects 
funded to date, as well as information on the development of the CWCS.  
 



Pennsylvania’s Comprehensive Wildlife Conservation Strategy Version 1.0 
________________________________________________________________________ 

 Page 7-13

The SWG web area contains the Needs-Assessment, which was created to generate public 
awareness of the need for improved management of nongame species. This needs-assessment 
is largely represented in Section IV of this document. 
 
The area also provides a comment section whereby the public can provide  feedback on the 
SWG program, the CWCS and its development, or ask questions regarding the programs. We 
have fostered continuous public participation and comment through this outreach and 
feedback mechanism. 
 
Facilitated Meeting of Conservation Partners 
Described in more detail in Section VIII of this document. Through a day-long facilitated 
meeting hosted by the PGC and PFBC, conservation partners from across Pennsylvania 
worked together to identify the overall vision, issues, and goals of the state  CWCS. Beyond 
the one-day meeting, these partners have continually provided comments and suggestions as 
Commission staff worked to develop Strategic and Operational Objectives in order to 
accomplish partners’ vision for comprehensive wildlife conservation in the Commonwealth. 
 
Partner Input Results 
See Section VIII for detailed discussion of the results of this meeting. 
 
Pennsylvania All-Bird Conservation Workshop * 
(*narrative contributed by Doug Gross, PA Game Commission) 
 
Sponsored by the Pennsylvania Game Commission and the International Association of Fish 
and Wildlife Agencies, the Pennsylvania All-Bird Conservation workshop was a watershed 
event for the Commonwealth.  The broad and enthusiastic participation by many 
organizations and individuals was breathtaking at this very ambitious workshop.  The All-
Bird Conservation workshop started the process of constructing a comprehensive bird 
conservation plan for the state, as well as informing the CWCS by identifying habitat and 
ecoregion-based issues, priorities, and strategies. 
 
More than  500 people were invited in a mass mailing and several hundred others were 
contacted through the internet.  This resulted in a large and diverse participation with more 
than 130 people attending  the two-day workshop.  Not only were government agencies and 
organizations involved, but this workshop appealed to many local, grassroots bird and land 
conservation organizations.  Of those  who  attended the meeting, 47 were Game 
Commission employees.  The Department of Conservation and natural Resources’ Bureau of 
State Parks and  Bureau of  Forestry, as well as  the Department of Military and Veterans 
Affairs also were represented.  There were five federal agencies involved with the meeting. 
They were  the National Resource Conservation Service, the Army Corps of Engineers, the 
Forest Service, U.S. Fish and Wildlife Service, and the U. S. Geological Survey.  The 
Pennsylvania Academic community also was represented with faculty members and students 
from six Pennsylvania colleges or universities in attendance.  In the private sector, five 
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companies (consultants or software manufacturers) were represented.  There was broad 
representation by non-governmental conservation organizations, 25 in all.  These included 
well-known game bird habitat organizations such as Ducks Unlimited, the Ruffed Grouse 
Society, and the National Wild Turkey Federation.  Many participants were members of the 
National Audubon Society or statewide bird organizations, PA Audubon and the PA Society 
for Ornithology.  Local bird organizations were very well represented by seven Audubon 
chapters and six local bird clubs.  In addition to the Nature Conservancy and Western 
Pennsylvania Conservancy, three local land trust organizations also participated in the 
workshop.   
 
Each participant was provided with a registration packet with a great deal of information to 
enhance each person’s participation and continued involvement with Pennsylvania bird 
conservation.  Each packet included the following: 

o Maps of the Bird Conservation Areas, PIF Physiographic Areas, and the 
ACJV Waterfowl Focus Areas 

o Executive Summaries of the PIF plans for all PIF areas in Pennsylvania, 
including priority bird populations and habitats 

o American Bird Conservancy’s Bird Conservation latest edition, August 2004, 
outlining the PIF Continental Plan and ABS’s Green List 

o A pamphlet on the Atlantic Coast Joint Venture 
o A list of Resources for All Birds Conservation in Pennsylvania 
o Lists of PA bird species of Conservation Concern, listed by habitat and 

indicating PIF Tiers and Scores 
o A list of Pennsylvania’s Species of Special Concern 
o The State of the Forest: A Snapshot of Pennsylvania’s Updated Forest 

Inventory 2004, a recent publication by the USDA Forest Service.    
 
The workshop was enhanced by displays brought by partnering organizations.   The 
following organizations engaged participants with their displays: the National Wild Turkey 
Federation, the Ruffed Grouse Society, Pennsylvania Audubon (including the Important Bird 
Areas project), and Ducks Unlimited.   Many copies of the PIF North American Landbird 
Conservation Plan and the North American Shorebird Management Plan were taken by 
participants.   
 
Programs and Speakers: On  November 17, the PA Game Commission was represented by 
Scott Klinger, Bureau of Land Management director, who welcomed participants and made 
introductory remarks about habitat as a uniting factor among the diverse bird 
conservationists.  Dan Brauning, PGC Wildlife Diversity Section supervisor, invited the 
broad participation to the workshop and challenged the audience to make this a productive 
meeting.  He  noted how Pennsylvania is a Keystone state for eastern North American forest 
birds.   
Andrew Millikin represented the North American Bird Conservation Initiative as well as the 
North American Waterfowl Management Plan, the N. A. Waterbird Conservation Plan, the 
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U.S. Shorebird Conservation Plan, and the Atlantic Coast Joint Venture Partnership.  He had 
the unenviable task of explaining the purposes of and relationships  between these various 
bird conservation initiatives.  Scaling the  perspective down to  a state level, Ken Rosenberg 
spoke of Pennsylvania’s Bird Population and Habitat goals, giving the background for the 
Partners In Flight (PIF) approach to “keeping common birds common” through good 
planning and cooperation.   He explained which  species are given conservation priority in 
the state and why.  PGC biologist Lisa Williams  discussed the developing PA 
Comprehensive Wildlife Conservation Strategy, which  includes many species from various 
taxa that are either on the state Species of Special Concern lists (including Endangered and 
Threatened species), high priority PIF species, or are indicators of native ecosystems or 
habitats of the state.  One of the most important bird conservation initiatives in the state is the 
National Audubon Society’s Important Bird Areas project.  Pennsylvania was the pioneer 
state for the IBA program.  John Cecil presented the IBA program and explained how 
Audubon is enlisting volunteers to monitor species at each of the nearly 80 IBAs.  PGC 
biologist John Dunn provided the priorities for waterfowl in Pennsylvania including  the 
breeding, passage migrant, and winter populations.  On the second day of the session, Nels 
Johnson presented the Nature Conservancy’s “Conservation by Design” environmental 
planning approach.  Conservation by Design prioritizes conservation targets, develops 
strategies, takes action and measures success in a continual loop.  Bird conservation could be 
modeled after this approach.   Millikin echoed Johnson’s message about the need for an 
adaptive management approach to bird conservation and presented the Atlantic Coast Joint 
Venture.   Rosenberg “stepped down” the PIF plan to Pennsylvania and explained the origin 
of the state’s bird population estimates and goals.   
 
After each day’s presentation, all participants engaged in lively break-out sessions.  The first 
day’s break-outs were based on habitat groups: wetlands, grassland and agriculture, and 
forests (including early successional habitats).  On the second day, the break-out sessions 
were divided geographically with groups concentrating on the Appalachian Mountains 
(central), the Ohio Hills region (Southwest), the Northwest wetlands, the Piedmont 
(Southeast), and the Poconos bioregion.  Highlights of each session were presented to the 
entire group at the workshop’s end.   
 
The All-Bird Conservation Workshop is only the beginning of a comprehensive approach to 
bird conservation in Pennsylvania – and a necessary first step to developing implementation 
priorities for a Comprehensive Wildlife Conservation Strategy.  The organizers of the 
meeting came away with several messages from participants.  The overall message from 
participants was: “Great workshop.  Don’t stop here.  Keep on going!”  This is only the first 
step in a long journey.   
 
Public Input Results 
On November 17 , all participants  took part  in discussions  focusing on habitat types.  The 
groups were divided into forest (including early successional), grassland and agriculture, and 
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wetland habitats.  In each habitat session, participants listed the potential threats and their 
solutions.  Each group prioritized the threats by vote.   
 
Forests 
The  forest habitat group listed five main obstacles to species conservation in forested 
habitats were identified as:  
1. habitat loss through development 
2. change in forest composition ( caused by deer over-browsing, invasive species, lack of 
fire, acid deposition, and other factors) 
3. lack of early successional habitat 
4. poor forestry practices on private lands 
5. lack of coordination  among agencies   
 
Grasslands/Agricultural Habitats 
The grassland/agricultural habitat group addressed major issues occurring in agricultural 
sites, reclaimed strip-mines, and other habitats including airports, landfills, and military 
parks.  Problems and solutions were addressed for each of these habitat categories.   
 
Wetlands 
It was determined  the following were the biggest obstacles to wetland bird conservation:  

1. habitat loss 
2. lack of information 
3. funding (lack of financial incentives)   

 
7.5 STATEWIDE GOALS AND OBJECTIVES FOR PUBLIC INVOLVEMENT 
As described in Section VIII of this document, conservation partners from across the 
Commonwealth identified five broad goals for the CWCS. Agency staff then developed a 
hierarchy of strategic and operational objectives to support the broad conservation goals. 
Many of these goals and objectives have relevance to continued public involvement, public 
outreach and conservation education. The goals and objectives most relevant to public 
involvement efforts include the following: 
 
Goal 3:  Develop a knowledgeable citizenry that supports and participates in wildlife 
conservation. 
 
Strategic Objective 3.1: Build greater public understanding and support for wildlife 
conservation. 
 
Operational Objectives: 
3.1.1. Identify opportunities and implement activities that promote the values of wildlife, 
habitat conservation and conservation ethics. 
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3.1.2. Identify opportunities and implement activities that showcase Wildlife Diversity 
Program activities. 
 
3.1.3. Identify important conservation issues in the Wildlife Diversity Program and ways of 
providing information about them to the public. 
 
3.1.4. Provide science-based wildlife information to the public and the media upon request. 
 
3.1.5. Keep Program supporters and other members of the public informed about the 
progress, activities, accomplishments, and funding of the Wildlife Diversity Program, and 
solicit their opinions and input. 
 
3.1.6. Broaden support for the Wildlife Diversity Program by reaching out to new potential 
constituents. 
 
3.1.7. Evaluate the effectiveness of public awareness and outreach efforts. 
 
 
Strategic Objective 3.2: Encourage public input and participation in wildlife 
management decisions and activities.  
 
Operational Objectives: 
3.2.1 Identify opportunities and implement processes that encourage early and continuous 
public involvement in planning and implementation of wildlife diversity projects. 
 
3.2.2. Seek to identify and involve the affected and interested organizations, businesses and 
individuals, including those traditionally underrepresented, in decisions affecting wildlife 
diversity conservation. 
 
3.2.3. Provide timely public notice and reasonable availability of information relating to key 
decisions affecting wildlife diversity conservation. 
 
3.2.4. Ensure  the public has opportunities to comment on draft documents affecting wildlife 
diversity conservation. 
 
3.2.5. Encourage open and active exchange of information and ideas into the decision-
making process through open public meetings or other effective means of communication. 
 
3.2.6. Seek collaborative input into strategies and alternatives from the scientific and 
conservation communities and other appropriate individuals and organizations. 
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3.2.7 Use a combination of public involvement techniques, designed to meet the diverse 
needs of Commonwealth residents, to inform the public of wildlife diversity planning 
decisions or project implementation having significant public impact. 
 
3.2.8. Produce and distribute easily understood educational materials relating to wildlife 
diversity planning and implementation efforts. 
 
3.2.9. Establish an institutional framework to ensure continuation and participation of SWG 
stakeholders. 
 
 
Strategic Objective 3.3: Support Wildlife Conservation Education 
Provide appropriate and easily understood wildlife information to educators and the public. 
 
Operational Objectives: 
3.3.1. Identify wildlife information needs of educators and ways  the Commissions can help 
meet those needs. 
 
3.3.2. Develop printed materials, electronic information and programs to help meet the needs 
of educators. 
 
3.3.3. Identify wildlife information needs of the public and ways in which those needs can be 
met most effectively. 
 
3.3.4. Implement projects that effectively convey wildlife information to the public. 
 
3.3.5. Work with agencies, organizations, businesses, communities and landowners to 
provide wildlife-oriented educational experiences and opportunities. 
 
Strategic Objective 3.4: Wildlife-Associated Recreation 
Increase or enhance opportunities for the public to enjoy and learn about wildlife in the out-
of-doors, without compromising wildlife objectives. 
  
Operational Objectives: 
3.4.1. Identify wildlife species, animal communities and associated habitats that can provide 
wildlife viewing and other outdoor wildlife-oriented activities. 
 
3.4.2. Identify opportunities for wildlife viewing and other wildlife-oriented activities, and 
measures that can be taken to provide such activities. 
 
3.4.3. Implement the measures identified in order to provide wildlife viewing and other 
wildlife-oriented recreational opportunities. 
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3.4.4. Provide resources and expertise to other agencies, organizations, businesses, 
communities and landowners who wish to provide wildlife-oriented recreational experiences 
and opportunities. 
 
3.4.5. Provide wildlife viewing and other wildlife-oriented recreational skills development 
opportunities for the public,  to enhance their enjoyment of, and responsible participation in, 
those activities. 
 
3.4.6. Conduct research on the potential impacts of recreational activities on wildlife and 
their habitats. Apply those results and share them with cooperators and other providers of 
outdoor wildlife experiences. 
 
3.4.7. Monitor the impacts of recreational activities on wildlife and its varied  habitats and 
modify those activities as necessary. 
 
Strategic Objective 3.5: Ensure that private landowners are engaged in the 
conservation of PA’s wildlife and habitats. 
 
Operational Objectives: 
3.5.1. Provide technical information and support to landowners, land managers and local 
governmental agencies  about habitat protection, restoration, and enhancement. 
 
3.5.2. Develop incentives and recognition programs to assist in the conservation, restoration 
and enhancement of habitats on private lands. 
 
7.6 SWG –FUNDED PROGRESS: PUBLIC INVOLVEMENT  
The following SWG-funded projects are furthering the CWCS goals and strategic objectives 
relating to public involvement through: 1) building public understanding and support for 
management activities, 2) encouraging public participation in conservation efforts; 3) 
developing educational materials for the public; 4) providing wildlife-based recreational 
opportunities for the public, or; 5) providing accurate and up-to-date wildlife information for 
public decision-makers and private landowners. 
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Strategic Objective 3.1 
Building Public Understanding 
and Support 

SWG-FUNDED PROGRESS 
• Building a Biodiversity Conservation Movement 
in Pennsylvania – WCRP ‘01 

• PA Biodiversity Plan – USFWS TITLE VIII ‘03 
Strategic Objective 3.2 
Encouraging public input and 
participation 
 

• Breeding Bird Atlas – WCRP ’01, SWG ’03, SWG ‘05 
• Important Bird Areas - WCRP’01, SWG’02, SWG ‘03 
• Important Mammal Areas - WCRP’01, SWG’02-05 
• Statewide Inventory/Registry of Seasonal 
Wetlands – SWG’04 

Strategic Objective 3.3 
Wildlife Conservation 
Education 

 
• Development of Amphibian and Reptile 
Educational Curriculum – WCRP ‘01 

 
Education is not an allowable expenditure under SWG 

Strategic Objective 3.4 
Wildlife-associated Recreation 

• Susquehanna River Birding and Wildlife Trail – 
WCRP ‘01 

• Watchable Wildlife/Water Trails – WCRP ‘01 

Recreation is not an allowable expenditure under SWG 
Strategic Objective 3.5 
Private Landowner Outreach 

• Initiation and/or completion of county inventories 
of Pennsylvania – SWG’02 

• Regional Wildlife Diversity Biologist Program – 
SWG/LIP ’03 (PGC technical assistance to private 
landowners for managing species of conservation 
concern) 

• From Birding to Environmental Review: 
developing data for conservation use – SWG ‘05 

• Multi-Species Management Guidance for Barrens 
– SWG ‘05 

• Conservation easements for exemplary sites - 
Landowner Incentive Program (LIP) – ‘03 

 
WCRP– Wildlife Conservation and Restoration Program (this was essentially the first year of SWG in 
2001. 
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SECTION 8 – CONSERVATION PARTNER INVOLVEMENT IN THE CWCS 
 
8.1 BACKGROUND 
 
As stewards of the fish and wildlife resources of Pennsylvania, the Game Commission and 
Fish and Boat Commission have critical roles to play in managing and protecting the public 
trust resources of the Commonwealth. However, the Commissions cannot achieve this 
mission alone. The agencies rely heavily on partnerships with other resource agencies, 
private conservation organizations, and individual stakeholders, in the academic and 
conservation communities, who care deeply about the fish and wildlife resources of the 
Commonwealth. Partnerships enable the Commissions to stretch limited resources, in terms 
of funding, programming and staffing, thereby enabling the agencies to be more effective 
stewards of our fish and wildlife resources.  
 
The theme of partnerships is one that the Commissions will continue to recognize as a 
keystone of future programs and initiatives. The Commissions will strive to work with 
conservation partners and stakeholders in order to maximize the application and 
effectiveness of existing funding and augment current funding sources for existing efforts. 
The importance of working in partnership with conservation stakeholders is emphasized 
multiple times throughout the PGC and PFBC Strategic Plans as well as in the goals and 
objectives of the CWCS.  Positive impacts on the resource will be a key measure of 
effectiveness and success as the agencies continue to foster partnerships to benefit the fish 
and wildlife resources of Pennsylvania. 
 
 
8.2 CWCS DEVELOPMENT – CORE PROJECTS & PARTNERSHIPS 
 
The PGC and PFBC recognize that a comprehensive fish and wildlife conservation strategy 
must involve conservation stakeholders. To this end, the agencies have funded several 
projects with SWG/WCRP monies that contribute to development of the CWCS.  These 
projects were completed in partnership with various conservation stakeholders throughout 
Pennsylvania and are listed below.  
 
Rare, Threatened, and Endangered Terrestrial Vertebrates: A Guide for Research, 
Management, and Conservation – Required Element #1-5 
This project will result in the publishing of an edited technical volume on the rare, threatened, and 
endangered terrestrial vertebrates of Pennsylvania. The volume will provide detailed species 
accounts, maps, and research and management recommendations for each species of vertebrate 
special concern in the state as well as an overview of the regions and habitats of greatest relevance. 
This document will be invaluable to land managers and project planners across the Commonwealth. 
Partners: Wilkes University and taxonomic experts throughout Pennsylvania. 
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Rare, Threatened, and Endangered Fish: A Guide for Research, Management, and 
Conservation – Required Element #1-5 
This project will result in the production of an edited technical manuscript on the rare, threatened, 
and endangered fish of Pennsylvania. The volume will provide detailed species accounts, maps, and 
research and management recommendations for each CWCS-Priority Species in the state as well as 
an overview of the regions and habitats of greatest relevance. This document will be invaluable to 
land managers and project planners across the Commonwealth. Partner: Pennsylvania State 
University 
 
Rare, Threatened, and Endangered Invertebrates: A Guide for Research, Management, and 
Conservation – Required Element #1-5 
This project will result in the production of an edited technical manuscript on the rare, threatened, 
and endangered invertebrates of Pennsylvania. The volume will serve as a first attempt to identify 
the CWCS-Priority Species in the state as well as provide an overview of the regions and habitats of 
greatest relevance provide. When possible, detailed species accounts, maps, and research and 
management recommendations will be presented for high-priority taxa. This document will be 
invaluable to land managers and project planners across the Commonwealth. Partner: Carnegie 
Museum of Natural History 
 
Mammal Atlas of Pennsylvania  - Required Element #1 
This project will provide distribution information for all mammal species in Pennsylvania. Priority 
will be given to State-listed and Federal species. The project will also create a database containing all 
known records of specimens of Pennsylvania mammals. The result of this effort will be useful to 
future researchers and planners, as it will show the present and historic distribution of species in 
Pennsylvania. Partner: The Nature Conservancy 
 
Breeding Bird Atlas Planning – Required Element #1, #2 
The goal of this project is to ensure that the 2nd bird atlas generates the most important information 
on bird distributions that can reasonably be obtained in a manner which is scientifically indisputable, 
employing the volunteer birding community and necessary paid staff. This project will not 
implement the atlas survey, but is intended to develop the features and infrastructure needed to 
organize a truly successful atlas project.  Partner: Pennsylvania Audubon 
 
2nd Breeding Bird Atlas – Required Element #1-2 
This statewide effort will produce the most important information on bird distributions that can be 
obtained in a manner that is scientifically indisputable, employing the volunteer birding community 
to generate the majority of data.  It will provide an updated database presenting the modern 
distribution of all nesting bird species, resulting in a comparison with the first (1980s) effort.  New 
features will provide a look at relative abundance patterns as statewide.  Like the first atlas, the 2nd 
effort will update historic locations of species of special concern statewide, providing new 
information for management of rare species.  The atlas project will provide new levels of 
understanding of all bird populations that will ensure their future conservation. Partner: Carnegie 
Museum of Natural History's Powdermill Nature Reserve 
 
Important Bird Areas Conservation Project – Required Element #2 
This project seeks to plan and implement community-based habitat protection and management on 
high-priority Important Bird Areas (IBA) statewide to benefit state-listed/declining birds and 
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biodiversity conservation. The Important Bird Area program, with its landscape approach, will 
deliver substantial conservation benefits for all wildlife in Pennsylvania. This project will accelerate 
the protection of habitats for state-listed (Endangered, Threatened, Candidate) birds at Important 
Bird Area (IBA) sites throughout Pennsylvania.  An IBA database will be developed, monitoring 
programs initiated, communication tools developed, and community-based conservation planning 
initiated, with an emphasis on the thirty IBAs (330,000 acres) most critical to the long-term survival 
of state-listed bird species. Pennsylvania was the first state in the nation to initiate the Important Bird 
Area approach, and the program continues to be a jewel in the crown of conservation in the 
Commonwealth. Partner: Pennsylvania Audubon 
 
Pennsylvania Important Mammal Areas - A National Pilot – Required Element #2 
The "important areas" concept embodies an approach to habitat management that is proactive, 
voluntary rather than regulatory, involves the general public in habitat conservation, and relies on 
science-based criteria to identify sites that provide essential habitat. First applied to birds (the 
national pilot project for birds was also conducted in Pennsylvania), implementation of an Important 
Mammal Areas Project will again put the Pennsylvania Game Commission at the forefront of efforts 
that blend science and public involvement to conserve biodiversity. Partners: National Wildlife 
Federation, PA Wildlife Federation, Indiana University of Pennsylvania. 
 
Initiation and/or Completion of County Inventories of Pennsylvania – Required Elements #2, 
#7 
The County Inventory, developed by The Nature Conservancy and Western Pennsylvania 
Conservancy, provides information on locations and management recommendations for natural areas 
and rare species to state, county, and local officials, the public, the development community, and 
land managers. Completed Inventories provide county planners with invaluable site-specific 
information in relation to land use decisions and conservation of open space. Inventory information 
is also useful to public land managers in the development of management plans and enables 
developers to avoid costly delays to their projects.  Traditionally, counties provide a portion of the 
funding to complete Inventories. SWG funds for this project will be used to initiate inventories in 
counties that cannot afford to provide the county-portion of funding. Partners: The Nature 
Conservancy and Western Pennsylvania Conservancy 
 
Building a Biodiversity Conservation Movement in Pennsylvania – Required Elements #3, #4, 
#7, Public Involvement 
This project addresses the need for a comprehensive plan for biodiversity conservation in 
Pennsylvania. Immediate benefits of a biodiversity conservation plan include 1) establishing 
informed priorities for inventory, monitoring and conservation; 2) identifying species of greatest 
conservation concern; 3) proposing solutions for unmet wildlife management needs; 4) increasing 
cooperation and coordination among stakeholders concerned with biodiversity. Longer-term benefits 
include more-informed citizens regarding the impacts and importance of biodiversity to their lives. 
Partner: Pennsylvania Biodiversity Partnership. 
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8.3 SELECTING CWCS-PRIORITY SPECIES – STAKEHOLDER INVOLVEMENT 
 
The PGC and PFBC have relied, and will continue to rely, upon our conservation partners to 
help provide the technical expertise and assistance needed to ascertain the species of greatest 
conservation concern, their distribution, abundance, critical habitats, key threats, 
management recommendations, and other information presented in this CWCS.  
 
In January 2004, the Commissions initiated an expert-opinion process whereby the agencies 
requested the various taxonomic Technical Committees of the PA Biological Survey to 
identify species of greatest conservation concern for the Commonwealth, in fulfillment of 
Federal CWCS requirement #1.  
 
Since January 2004, technical committees or appropriate sub-committees have worked to 
develop the species lists that will be considered CWCS-Priority species. Technical 
committees are made up of taxonomic specialists from various universities and conservation 
organizations as well as natural resource agency biologists. The PABS Technical 
Committees are the official advisory bodies to the PGC and PFBC on matters of species 
status and regulatory listing, reintroductions, distribution and abundance, etc. Each 
committee represents 10-30 taxonomic experts, many of whom have devoted their entire 
careers to species of concern. Technical Committee findings therefore provide the best 
scientific assessment of a species’ status in the Commonwealth. 
 
The following committees were consulted in this expert opinion process:  
Pennsylvania Biological Survey 
Mammal Technical Committee 
Ornithological Technical Committee 
Fisheries Technical Committee 
Herpetological Technical Committee 
Invertebrate Technical Committee 
 
The species of greatest conservation concern lists generated by this expert opinion process, 
as well as the factors used to select CWCS-Priority species, are presented in Section X of the 
CWCS. 
 
In addition, the PGC has contracted with the Carnegie Museum of Natural History to assist 
in the development of technical materials relating to invertebrates: Identifying species of 
concern, critical habitats, key threats, management recommendations, etc; Providing a 
“snapshot” of the state of invertebrates in the Commonwealth so  the state’s natural resource 
agencies can prioritize research and management efforts. 
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8.4 CWCS SPECIES ASSESSMENTS – TAXONOMIC EXPERT INVOLVEMENT 
 
Taxonomic experts from across the Commonwealth have continued to assist in the 
development of technical materials for the CWCS. Various individuals have labored 
extensively to produce individual species assessments for each of the CWCS-Priority 
species. 
 
The CWCS species assessments, presented in Appendix 3, are designed to provide 
information in fulfillment of the following Federally-Required CWCS elements:   
 
• Distribution and abundance of species of concern (Element #1) – including sources of 
information used to develop assessments, as well as recommendations on acquiring the 
information if lacking. 

 
• Key habitats (Element #2) – key habitats and relative conditions described in enough 
detail that the state can determine where conservation actions should occur (by 
physiographic region and/or watershed) and what conservation actions should occur. 

 
• Descriptions of problems that adversely affect CWCS-Priority species (Element #3) – 
threats and problems are described in sufficient detail to develop focused conservation 
actions; threats are considered regardless of their source; research and survey priorities are 
identified where additional information on threats is needed; priorities are described 
sufficiently to allow for the development of research and survey projects after the Strategy 
is approved. 

 
• Descriptions of Conservation Actions (Element #4) – species assessments describe 
prioritized conservation actions sufficiently to guide the implementation of the CWCS 
through execution of specific projects and programs; if available information is insufficient 
to identify conservation actions, then appropriate research and survey needs are identified 
for the species. 

 
• Monitoring Needs (Element #5) – plans for monitoring CWCS-Priority species are 
identified in the Species Assessments when such information is available; when 
monitoring protocols have not been developed for a species/habitat, that is identified as a 
research/survey need; CWCS-Priority species that could serve as indicator species for 
monitoring habitats/guilds are identified. 

 
Though species account authors and editors received limited payment for their efforts, the 
monetary compensation did not adequately cover the time invested in preparing a Species 
Assessment: In some cases, authors put in upwards of 150 hours in completing a species 
account. The Commissions would like to publicly recognize the commitment and dedication 
of these authors. Their desire to further the conservation of the target species and to support 
the comprehensive management approach of the Commissions is greatly appreciated.  
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8.5 CWCS VISION AND GOALS  – PARTNER INVOLVEMENT 
 
Stakeholder involvement began in Pennsylvania’s CWCS as soon as the Commissions were 
aware of the federal CWCS requirement. Beginning in 2002, planning staff began to build 
internal and external awareness of the CWCS process by: 1) informing conservation partners 
of the CWCS requirement; 2) presenting information on the seven Federally-required 
elements of the CWCS at various technical and public forums, and; 3) seeking partner 
involvement in the planning process. 
 
The stakeholder involvement process was formalized in March 2004, when the Game 
Commission and Fish and Boat Commission hosted a daylong-facilitated meeting to develop 
the CWCS Vision, Purpose, Issues and Goals. In this meeting, participants were provided 
with a background on the CWCS requirement and asked to identify issues that would affect 
the development of the CWCS as well as conservation needs that should guide formation of 
the CWCS.  
 
The following stakeholder organizations sent representatives to participate in this meeting: 
U.S. Fish and Wildlife Service 
Pennsylvania Biological Survey 
The Wildlife Society – PA Chapter 
Pennsylvania Audubon 
Pennsylvania Biodiversity Partnership 
Pennsylvania Habitat Alliance 
The Nature Conservancy 
Western Pennsylvania Conservancy 
Pennsylvania Federation of Sportsmen’s Clubs/PA Wildlife Federation 
Penn State School of Forest Resources 
Allegheny National Forest 
Indiana University of Pennsylvania 
Department of Conservation of Natural Resources – Bureau of Forestry 
 
The CWCS vision, purpose and goals that resulted from the day-long facilitated meeting are 
presented in Section 9: CWCS Vision, Issues, Goals.  
 
8.6 CWCS PHASE 2 and IMPLEMENTATION – PARTNER INVOLVEMENT 
 
Working with stakeholders to complete the first iteration of the Comprehensive Wildlife 
Conservation Strategy, the PGC and PFBC have identified and summarized the statewide 
threats, issues, and management needs of the nearly 200 species of greatest conservation 
concern in the Commonwealth. Phase 2 of the CWCS will focus on coordination with 
stakeholders throughout the Commonwealth to refine the statewide CWCS at the level of the 
physiographic area.  
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Although widespread threats and conservation issues (habitat loss, fragmentation, degraded 
habitat quality from non-point source pollution, invasive species, acidification) are occurring 
at a statewide level, each physiographic area of the Commonwealth has its own stresses, 
conservation issues, planning documents, priority species and habitats and stakeholders. 
Pennsylvania is a large and diverse state. There are many stakeholders and conservation 
organizations, some of which have been developing comprehensive planning efforts and 
tools for years. 
 
The PGC and PFBC, being the jurisdictional agencies for fish and wildlife in the 
Commonwealth, have much to contribute to these ongoing planning efforts.  The 
Commissions have begun the process by developing a statewide CWCS. However, in order 
to maximize results, our agencies must carefully coordinate with their conservation partners 
to complement planning efforts and identify the necessary implementation tools and 
strategies. To fully implement the CWCS and realize the potential of the SWG program, 
Phase 2 emphasis must be placed on coordination and implementation at the physiographic 
area level. 
 
In Phase 2 of the CWCS, we propose to continue working with conservation partners and 
stakeholders in the Commonwealth’s diverse physiographic areas to fine-tune the 
recommendations of the CWCS. In Phase 2, we will work with our conservation partners to 
review the statewide CWCS, identify priority and responsibility species, assess habitat-level 
threats and conservation issues within each physiographic area, pursue opportunities that 
exist within each physiographic area to address threats, improve coordination among 
conservation stakeholders and planners, and perhaps gain more secure, long-term funding 
for the important job of conserving Pennsylvania’s fish and wildlife heritage. In addition, the 
Commissions will begin to develop the multi-species management guidance and other tools 
necessary to incorporate the management of CWCS-Priority species into existing programs. 
 
8.7 THE PENNSYLVANIA BIODIVERSITY PLAN PR0CESS – STAKEHOLDER 
INVOLVEMENT  
 
The Pennsylvania Biodiversity Partnership (PBP), a public-private partnership dedicated to 
building a biodiversity conservation movement in the state, was formed in March 2000.  
From its inception, the PBP has included representatives from state agencies, industry, 
universities, and conservation organizations.  PBP's mission is to conserve biodiversity 
statewide by promoting communication and cooperation among a broad spectrum of 
stakeholders. 
 
PBP is unique among biodiversity organizations in Pennsylvania in its involvement from the 
beginning of government, business and industry, and environmental organizations as equal 
partners.  Although members represent a diversity of backgrounds and opinions, a consensus 
has emerged that a plan focusing on strategies and opportunities for protecting 
Pennsylvania's biodiversity must be developed and implemented.  With significant financial 
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support from WCRP and SWG, as well as other public and private sources, the PBP is 
presently producing a strategic plan for conserving biodiversity statewide.  
 
Although the PBP plan and the CWCS are both efforts aimed at statewide conservation 
planning, an important difference exists between the two efforts. Because of the unique 
makeup of the PBP, the PA Biodiversity Plan will focus more on statewide needs and 
strategies relating to the relatively broad areas of Policy, Science, Education, Funding, 
Bioinformatics, Public Relations, and Stewardship. Because the PGC and PFBC are the 
jurisdictional agencies for fish and wildlife (and their habitats) in the Commonwealth, the 
CWCS focuses much more on the statewide research, management, and conservation needs of 
species and habitats of concern.  
 
Pennsylvania is fortunate to have both planning efforts underway; each effort complements 
the other. High-level policy recommendations that do not relate to on-the-ground species and 
habitat-level concerns would be of limited use to landowners and resource managers, whereas 
detailed species and habitat recommendations are of limited use unless some of the broader-
scale statewide needs relating to policy and funding are addressed. 
 
The other benefit of having both planning efforts underway simultaneously is that both efforts 
benefit from public input. Since the issues surrounding biodiversity conservation are 
inextricably linked with the issues surrounding the conservation of fish and wildlife 
diversity, the PGC and PFBC have incorporated the public involvement results of the PBP 
into our CWCS planning. As discussed in Section VII and XI, the public comment forms 
developed by the PBP regarding threats to biodiversity, the need for planning, and priority 
habitats for PA, have helped inform the development of the CWCS. Likewise, the information 
gleaned from Stakeholder Focus Groups, summarized below, will help inform the 
development and implementation of the CWCS, particularly when it comes to coordination 
with other agencies. 
 
Stakeholder Focus Groups  
The primary purpose of the stakeholder focus group process is to gather primary (first-hand) 
information from specific stakeholders.  A secondary purpose is to increase awareness on 
the part of stakeholders of PBP and its efforts to develop a comprehensive statewide plan for 
the conservation of biodiversity in Pennsylvania. 
 
The facilitation process is designed to provide a high level of objectivity and to mitigate or 
reduce as much as possible any participant bias and response contamination.  Each topic (see 
below) is presented individually and participants are allowed a few minutes to recorded their 
responses on index cards.   The responses are collected and read to participants without 
comment.  Discussion as a group prior to the recording responses was not allowed.   A brief 
time period is available at the end of all focus groups for any additional questions and 
comments.  The topics presented to each focus group are:  

• What are the five most important issues relative to biodiversity in Pennsylvania? 
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• What are the five least important issues relative to biodiversity in Pennsylvania? 
• What role should [participant’s organization/type of organization] play in biodiversity 

conservation in Pennsylvania? 
• Relative to accomplishing the specific mission of the organization(s) participants 

represent, what should be in the biodiversity conservation plan? 
• Relative to accomplishing the specific mission of the organization(s) participants 

represent, what should not be in the biodiversity conservation plan? 
• What is the participant’s vision of the best achievable condition of biodiversity in 

Pennsylvania in the year 2013? 
• What format(s) should the plan be in? Should the plan include maps? If yes, what 

types? 
• Other suggestions and comments. 

 
Participants: The following groups have participated in the stakeholder focus group process 
to date. 

• Pennsylvania Fish and Boat Commission, Harrisburg, PA (13 May 2003) 
• Southeastern Pennsylvania land trusts, Doylestown, PA (9 Sep 2003, co-hosted by the 

Heritage Conservancy) 
• Pennsylvania Biodiversity Partnership Board Meeting, Warren, PA (18 Sep 2003) 
• Pennsylvania Association of Environmental Professionals, Eastern Region Section, 

Blue Bell, PA (1 Oct 2003) 
• Pennsylvania Biological Survey Steering Committee, Kempton, PA (9 Oct 2003) 
• Pennsylvania Association of Environmental Professionals, Western Region Section, 

Pittsburgh, PA (20 Oct 2003) 
• Department of Conservation and Natural Resources, Harrisburg, PA (27 Oct 2003) 
• Pennsylvania Association of Environmental Educators (7 Nov 2003) 

 
Summary of Results 
A full report of PBP focus group results is included in Appendix 1.  
 
8.8 STATE WILDLIFE GRANTS PROGRAM – PARTNER INVOLVEMENT 
 
The distribution of SWG funds is based upon land area and population size. Therefore, 
Pennsylvania has received a large proportion of these funds, ranking in the top six states in 
funding received.  To date, Pennsylvania has received nearly $10 million in new funding, 
which has greatly benefited fish and wildlife conservation efforts in the Commonwealth.   
 
At the outset of this program, Pennsylvania’s agencies partnered with local and statewide 
conservation interests to support high-priority conservation efforts in order to maximize the 
use of funds and the impact of projects. This approach has been held up as a national model 
by the International Association of Fish and Wildlife Agencies.   
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Working with partner organizations, the agencies have been able to intervene in wildlife 
conservation and management at the state level before species require protection under the 
Federal Endangered Species Act. The agencies are proud of the program they  have created 
with the State Wildlife Grants funding. 
 
Since federal funds were first appropriated to the state fish and wildlife agencies, the PGC 
and PFBC have sought public assistance in identifying high-priority projects to receive 
WCRP/SWG funds.  Each year since 2000, joint press releases announcing the annual ‘Call 
for SWG Projects’, are distributed to more than 5,000 outlets, including news media, 
sportsmen's clubs and license issuing agents. Press releases are also distributed via 
PRNewswire, a service that distributes news releases to every daily newspaper in 
Pennsylvania, as well as a handful of major weekly papers. Additionally, press releases are 
posted on both Commissions' websites.  
 
In addition to stakeholder solicitation via press release, hardcopies of the Project 
Nomination Packets, with all necessary forms, are direct mailed to more than 800 
conservation organizations, sportsmens' clubs, and individuals.  The Project Nomination 
packets also are  posted on both Commission websites.  Project nominations are received 
from across the Commonwealth. In late-spring/early-summer, staff of the PGC and PFBC 
Diversity sections review and rank the submitted project proposals.  
 
More than one-third of Pennsylvania's SWG funds have been distributed to conservation 
organizations through this public nomination process. The remaining funds are typically 
used by the PGC and PFBC to accomplish Commission-priority projects that address species 
of greatest conservation need. It is important to note that these Commission-priority projects 
also are accomplished in partnership with conservation stakeholders. Historically, the 
Commissions have internalized very little of these funds, functioning more often as a 
conduit to getting funding “on the ground” for high-priority projects. More than two-thirds 
of WCRP/SWG funding, minus administrative and CWCS planning costs, has been 
distributed to conservation partners for high-priority projects.   
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SECTION 9 – PENNSYLVANIA’S CWCS VISION, ISSUES, GOALS,                     

OBJECTIVES 
 
 
9.1 BACKGROUND. 
 
The information in this section is presented in five sub-sections corresponding to the five 
major issues identified by our high-level conservation stakeholders during our CWCS 
facilitated meeting in March 2004 (see Sections VII and VIII for a full description of the 
CWCS Public and/or Stakeholder Involvement Processes). The order in which the sub-
sections are presented reflects the priority of the issues as expressed during our facilitated 
meeting and public review process.  
 
An Issue Statement and a Goal Statement introduce each sub-section. As described in 
Section VIII, the issues and goals were first identified during a facilitated meeting of 
high-level conservation partners held in early March 2004. Issue and Goal Statements 
have been further defined and refined by staff of the PGC and PFBC.  During this 
process, high-level partners had opportunity to review and comment via personal 
communication and emails, and interested citizens were provided with opportunity to 
comment via the SWG Area of the PGC website. 
 
The CWCS is the framework within which annual work plans of the Wildlife Diversity 
Section of the PGC and the Diversity Section of the PFBC will be implemented. It will 
also provide the framework for selecting high-priority conservation projects to receive 
SWG funding. The CWCS objectives serve as targets against which the PGC/PFBC 
Diversity Sections’ performance and activities will be evaluated over the next  10 years. 
The objectives have been established by Section staff in consultation with agency staff 
from other sections and bureaus and representatives of various high-level partners in the 
conservation community.  
 
9.2 PENNSYLVANIA’S-CWCS: STATEWIDE VISION, PURPOSE, AND GOALS. 
 
Pennsylvania’s CWCS Vision Statement: 
Pennsylvanians working together to attain sustainable wildlife populations, communities 
and ecosystems and to prevent and reverse the declines of species. 
 
The Purpose of the CWCS is to conserve Pennsylvania’s diverse wildlife, to maintain 
their role in ecological processes, and to protect and enhance species of conservation 
concern. 
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Pennsylvania’s CWCS Goals: 
 
Goal 1:  Improve the scientific basis for making conservation decisions for 
wildlife, with special emphasis on species of greatest conservation 
concern.    

 
Goal 2:  Plan, prioritize, and implement actions that will conserve the 
state’s diversity of wildlife and its habitat  

 
Goal 3:  Develop a knowledgeable citizenry that supports and participates 
in wildlife conservation.    

 
Goal 4: Ensure that the necessary resources are available to conserve 
Pennsylvania’s wildlife.  
 
Goal 5:  Expand and improve coordination of the public agencies and other 
partners in wildlife conservation planning and implementation.   
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9.3 PENNSYLVANIA’S-CWCS: STATEWIDE ISSUES AND OBJECTIVES. 
 
Pennsylvania’s CWCS Issue Statements: 
 
Issue 1: Basis for Decision-Making 
 
Issue Statement: There still exists a lack of basic information regarding the presence and 
status of many of the Commonwealth’s fish and wildlife species. While volumes of 
information exist on some intensely-studied species, little or no information exists on 
others. There is a need in Pennsylvania to develop a statewide, scientifically valid 
inventory of our fish and wildlife species. Vital parts of this process would be to: 1) 
document the diversity of wildlife in Pennsylvania, including distribution, abundance, 
and status; 2) identify species of greatest conservation concern; 3) identify critical 
habitats and their status, and; 4) identify key threats to species and habitats.  
 
Beyond the need for basic inventory data, there is a need for greater understanding of the 
roles of species in ecological processes and the functioning of ecosystems represented in 
the Commonwealth. Presently, we may make management decisions without a full 
understanding of the effects of those decisions. While we may understand the direct 
effect upon target species, we often lack information on how a management decision will 
affect non-target species. We rarely have the information available to make sound 
cost/benefit analyses regarding conservation actions. Our current management decisions 
are sometimes made without considering the findings and on-the-ground implications of 
past research. At the same time, multi-dimensional threats such as encroachment, habitat 
fragmentation, and exotic species are not well understood. Successful conservation 
requires biological information, accessible data, and knowledgeable personnel trained to 
interpret the facts and implement management actions. 
 
Goal 1:  Improve the scientific basis for making conservation decisions for wildlife, 
with special emphasis on species of greatest conservation concern.    
 
Strategic Objective 1.1: Define and identify species of greatest conservation concern. 
 
Operational Objectives FY 2005-2010: 
1.1.1: Work with PABS Technical Committees to define Priority Species for the purposes 
of the CWCS.  
 
1.1.2: Support (in the form of SWG funding and/or staffing, as appropriate) inventory 
efforts aimed at documenting the distribution, abundance, and status of species of 
conservation concern in PA. 
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1.1.3: Assess the effectiveness of PA statutory language relative to Species of Special 
Concern.  
 
1.1.4: Develop a standardized process for listing Species of Special Concern for the 
purposes of PA statute. 
 
1.1.5: Distribute updated information on the Species of Special Concern of Pennsylvania 
 
1.1.6: Assess data needs on a continuous basis and support research that fills in key 
information gaps regarding habitat requirements, population demographics, and 
effectiveness of conservation and species management efforts.  

 
Strategic Objective 1.2: Support (in the form of SWG funding and/or staffing, as 
appropriate) research projects that will provide information needed for improved 
conservation decision-making. 
 
Operational Objectives: 
1.2.1: Prioritize research/information needs by developing an objective prioritization 
process and applying the process to a comprehensive list of research needs. 

 
1.2.2: Identify habitats that are critical to the conservation and recovery of species of 
greatest conservation concern.  
 
1.2.3. Define and identify core habitats, connecting habitats, fragmentation effects, and 
“sink” habitats. 

 
1.2.4: Assess the status of habitats that are critical to the conservation and recovery of 
species of greatest conservation concern. 
 
1.2.5: Identify key threats affecting species of conservation concern and their critical 
habitats. 
 

1.2.6: Increase our understanding of the effects of resource extraction, habitat 
management practices, and other human-induced habitat on target and non-target species. 
 
1.2.7:  Increase our understanding of the effects of conservation practices on target and 
non-target species. 
 

1.2.8:  Understand the effects of multi-dimensional threats that are currently not well 
understood (e.g. encroachment, fragmentation, exotic species, etc.) 
 
1.2.9: Use adaptive management strategies to refine cause and effect relationships vis a 
vis habitat use, key threats, and conservation activities. 
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1.2.10: Ground-truth predictive modeling/inventory tools. 

 
Strategic Objective 1.3: Support information management efforts that distribute 
new research findings and avoid redundancies. 
 
Operational Objectives: 
1.3.1: Assess the need for, and the feasibility of, developing a centralized electronic 
database/bibliography of past wildlife research conducted in the Commonwealth 
(Example: the annotated bibliography: Forestry, Wildlife, and Habitat in the East 1986-
1990). 
 
1.3.2. In cooperation with conservation stakeholders across the Commonwealth, 
develop/adopt a standard classification system for ecosystems, communities and critical 
habitats. 
 
1.3.3: Develop a standardized information platform for reporting location information, 
habitat use, and other results of SWG-funded research. 
 
1.3.4: Develop and maintain an electronic habitat/species information system to assure 
the continuous recording, analysis, storage, retrieval and reporting system for all species. 

 
1.3.5: Assess data needs on a continuous basis. 

 
Issue 2: Planning and implementation 

 
Issue Statement: The Pennsylvania Game Commission as well as the Pennsylvania Fish 
and Boat Commission have supported the development of recovery plans for various 
species of conservation concern. Few, if any, of these recovery plans have been fully 
implemented. Implementation of species recovery plans has been hampered by: 1) a lack 
of funding; 2) limited personnel to carry out on-the-ground management activities; 3) 
lack of coordination between stakeholders, including various land management agencies, 
and; 4) a failure to incorporate recommended actions into existing resource management 
protocols and procedures. 
 
Many organizations and individuals regulate, influence, and undertake activities that 
affect species of conservation concern. Improved communication and cooperation among 
public agencies, private organizations, businesses and individuals are needed to maximize 
on-the-ground conservation efforts. 
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Goal 2:  Plan, prioritize, and implement actions that will conserve PA’s diversity of 
wildlife and its habitat 

 
Strategic Objective 2.1: Program Planning 
Maintain an active planning and evaluation process to keep the Pennsylvania 
Comprehensive Wildlife Conservation Strategy current and effective. 
 
Operational Objectives: 
2.1.1. Review, revise, and distribute Pennsylvania’s Comprehensive Wildlife 
Conservation Strategy, with agency and public input, at intervals of not more than 10 
years.  
 
2.1.2. Develop an operational schedule and begin Strategy implementation within 5 years 
of initial Strategy approval. 
 
2.1.3. Develop a system of coordination and cooperation with state, federal and local 
governments and conservation stakeholders in program planning and implementation. 
 
2.1.4. Re-assess public needs, values and expectations on a regular basis. 
 
2.1.5. Monitor implementation of the Operational Plan and assess progress on a semi-
annual basis. 
 
2.1.6. Establish long-term (100-year) goals and benchmarks for priority habitats and 
species. 
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Strategic Objective 2.2: Habitat Inventory and Monitoring 
Identify, inventory, and monitor habitats critical to maintaining Pennsylvania’s wildlife 
diversity. 
 
Operational Objectives: 
2.2.1. Develop a standardized community/habitat classification system that works at both 
vertebrate and invertebrate scales 
 
2.2.2. Determine quantity, distribution and condition of major habitat elements on a 
statewide and ecoregional basis. 
 
2.2.3. Identify priority habitats of concern and their ecological relationships to native 
species. 
 
2.2.4. Monitor changes and trends in priority habitats on a basin, ecoregional and 
statewide basis. 
 
2.2.5. Develop and maintain an electronic habitat/species information system available to 
staff, cooperators, and the public. 
 
2.2.6. Develop a comprehensive, mapped, GIS-based approach to classifying and 
mapping habitats (such as GAP, TNC Ecoregional Plans, BioMap) 
 
Strategic Objective 2.3: Habitat Conservation and Management 
Identify and implement habitat conservation and management actions needed to maintain 
Pennsylvania’s wildlife diversity. 
 
Operational Objectives: 
2.3.1. Identify habitat conservation, restoration and management needs and opportunities 
for priority habitats and species. 
 
2.3.2. Take actions to conserve, restore, enhance or acquire important habitat areas. 
 
2.3.3. Promote land use patterns and intensities, and management practices that conserve, 
restore and enhance habitats needed to maintain wildlife diversity. 
 
2.3.4. Evaluate effectiveness of conservation, restoration and enhancement programs, and 
modify those programs as needed using adaptive management principles. 
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Strategic Objective 2.4: Species Inventory and Monitoring 
Determine the status of species, populations, and communities and monitor them on a 
regular basis for appraising the need for management actions, monitor the results of such 
actions, and evaluate other environmental changes. 
 
Operational Objectives: 
2.4.1. Maintain listings of species, populations, or distinct smaller groups that are, or 
could be, facing extinction or extirpation in Pennsylvania using appropriate categories 
such as: (1) endangered; (2) threatened; (3) candidate. 
 
2.4.2. Determine the status of poorly known species or populations including life history 
requirements, taxonomic status and distribution. 
 
2.4.3. Maintain listings of species, populations, communities, groups of species, or 
distinct smaller groups requiring special management attention. 
 
2.4.4. Monitor populations of endangered, threatened and sensitive species and 
populations of other species requiring special management attention. 
 
2.4.5. Develop and establish cooperative survey and monitoring protocols for those 
priority species lacking such procedures. 
 
2.4.6. Monitor populations of relatively secure species with emphasis on cooperative 
programs involving public and private organizations and volunteers (Ex. IMA, IBA, 
Breeding Bird Survey, etc) 
 
2.4.7. Record verified sightings of rare or unusual wildlife occurrences in a centralized 
GIS database. 
 
2.4.8. Refine and maintain a species information system to assure the continuous 
recording, analysis, storage, retrieval and reporting system for all species, and to assess 
data needs on a continuous basis. 
 
Strategic Objective 2.5: Species Conservation and Management 
Identify, establish and implement management measures necessary for restoring 
threatened and endangered species; preventing sensitive species from qualifying as 
threatened or endangered; and maintaining or enhancing other species requiring special 
attention. 
 
Operational Objectives: 
2.5.1. Determine limiting or threatening factors and management needs, where not 
already known. 
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2.5.2. Identify measures needed to protect, restore, maintain or enhance populations of 
threatened, endangered and sensitive species, and others requiring special attention. 
 
2.5.3. Plan and implement measures needed to protect, restore, maintain or enhance 
populations of threatened, endangered and sensitive species, and others requiring special 
attention. 
 
2.5.4. Develop and implement “recovery” plans, with an emphasis on multi-species 
benefits, as appropriate. 
 
2.5.5. Reintroduce native species or populations where they have been severely depleted 
or extirpated as may be biologically feasible and ecologically valid. 
 
2.5.6. Conduct ecologically-based research to address incomplete information on species 
habitat requirements, population demographics, and effectiveness of species conservation 
and management programs. 
 
Strategic Objective 2.6: Prioritizing Recovery and Management Actions 
Prioritize the greatest conservation needs for expenditure of limited conservation dollars. 
 
Operational objectives: 
2.6.1. Develop a prioritization system for implementing recovery and management 
actions across species and habitats.(Ex. Maine Job 113, TNC’s Five-S strategy, etc) 

 
2.6.2. Consider PA’s role within a regional/national/global context when identifying PA 
“responsibility” species and communities to target for conservation action. 

 
2.6.3. Develop a community status assessment tool. 

 
2.6.4. Develop metrics for ranking the impacts of disturbance and other multi-
dimensional threats. 

 
2.6.5. Identify and protect conservation “hotspots” – areas of high conservation value that 
lack either: 1) protection in terms of ownership, or 2) appropriate management 
activities/plans for the species/habitat of concern. 

 
2.6.6. Develop and implement a standardized planning protocol that is accessible and 
useful for management purposes at a variety of levels. 
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Issue 3: Education * 
* As part of the CWCS development process, stakeholders identified the following statewide 
goals and objectives pertaining to education. Currently however, educational efforts are not 
supported by the State Wildlife Grants Program. Therefore, the following goals and objectives 
pertaining to education are not discussed in detail in subsequent CWCS Sections. Limited 
coverage of the CWCS education goals is presented in Section VII as they relate to Public 
Involvement. Though many of the ongoing SWG projects have an educational component, using 
a stakeholder-involvement process to prioritize statewide educational efforts is not within the 
scope of this initial CWCS. 

 
Adult Education:  Pennsylvanians are overwhelmingly supportive of legal hunting and 
fishing, are extremely interested in fish and wildlife, and are heavily involved in wildlife-
related recreation. While there is a perception that hunters and non-hunters disagree on 
wildlife management strategies, recent public surveys indicate that hunters and non-
hunters share nearly identical levels of support for various wildlife management 
activities. (See Section VII, Table 7.1). 

 
The results of a 1996 survey, “Pennsylvania Residents’ Opinions On and Attitudes 
Toward Nongame Wildlife” clearly indicate Pennsylvania residents care about fish and 
wildlife resources and almost half want more information. Topics that the public was 
most interested in learning more about, in decreasing order of importance, included: 
places to view wildlife; how to view wildlife; becoming active with conservation efforts; 
what to do with injured wildlife; dealing with nuisance wildlife; creating backyard 
habitat, and; managing farms and forests for wildlife.  

 
Early Education: Most environmental educators and psychologists agree that adult 
attitudes toward the natural world are greatly influenced by childhood events. Nothing 
seems to foster positive attitudes toward wildlife better than direct participation in 
wildlife-related activities. In a study on youth and their attitudes toward wildlife, 
researchers from the U.S. Fish and Wildlife Service found that children who actively 
watched birds, fished or hunted knew more about wildlife and the natural world than 
children who did not participate in these activities (Westervelt and Llewellyn 1985).  
 
In another study of children and wildlife, Kellert and Westervelt (1983) reported that 
children who only learned about wildlife in the classroom or in zoos had the least real 
knowledge about animals and had a far less ecological perspective than other children. 
Learning about animals in school needs to be supplemented by direct encounters with 
animals and their natural habitats, whenever possible, to impart a deeper understanding 
and lasting knowledge of wildlife to children. 
 
Another researcher, Dr. David LaHart, in a study of wildlife knowledge and perceptions 
of a group of Florida eighth-graders, found an important link between positive attitudes 
and wildlife-oriented activities such as camping, fishing, bird watching and hunting. Of 
all the variables he examined, LaHart found that participation in hiking, birdwatching, 
and wildlife photography exhibited the highest association with actual wildlife 
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knowledge. He also discovered that class field-trips produced a far greater gain in 
wildlife knowledge than did film-strips, class lectures, reading, or watching television 
shows about wildlife (LaHart 1978). It is clear that some of the best wildlife education is 
wildlife recreation. (Source: Responsive Management 1996). 
 
Kellert, S.R. and M.O. Westervelt. 1983. Children’s attitudes, knowledge and behaviors 
toward animals. Phase V of U.S. Fish and Wildlife Service Study, Govt. Printing Off. 
024-010-006-41222, Washington D.C. 202 pp. 
 
LaHart, D.E. 1978. The influence of knowledge on young people’s perceptions about 
wildlife. Fla. State Univ., Tallahassee. 101 pp. 
 
Westervelt, M.O. and L.G. Llewellyn/ 1985. youth and wildlife. U.S. Dept. of Interior, 
Fish and Wildlife Service, U.S. Gov. Printing Office, Washington D.C. 78pp. 
 
Goal 3:  Develop a knowledgeable citizenry that supports and participates in wildlife 
conservation. 
 
Strategic Objective 3.1: Build greater public understanding and support for wildlife 
conservation. 
 
Operational Objectives: 
3.1.1. Identify opportunities and implement activities that promote the values of wildlife, 
habitat conservation and conservation ethics. 
 
3.1.2. Identify opportunities and implement activities that showcase Wildlife Diversity 
Program activities. 
 
3.1.3. Identify important conservation issues in the Wildlife Diversity Program and ways 
of providing information about them to the public. 
 
3.1.4. Provide science-based wildlife information to the public and the media upon 
request. 
 
3.1.5. Keep Program supporters and other members of the public informed about the 
progress, activities, accomplishments, and funding of the Wildlife Diversity Program, and 
solicit their opinions and input. 
 
3.1.6. Broaden support for the Wildlife Diversity Program by reaching out to new 
potential constituents. 
 
3.1.7. Evaluate the effectiveness of public awareness and outreach efforts. 
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Strategic Objective 3.2: Encourage public input and participation in wildlife 
management decisions and activities.  
 
Operational Objectives: 
3.2.1 Identify opportunities and implement processes that encourage early and continuous 
public involvement in planning and implementation of wildlife diversity projects. 
 
3.2.2. Seek to identify and involve the affected and interested organizations, businesses 
and individuals, including those traditionally underrepresented, in decisions affecting 
wildlife diversity conservation. 
 
3.2.3. Provide timely public notice and reasonable availability of information relating to 
key decisions affecting wildlife diversity conservation. 
 
3.2.4. Ensure that the public has opportunities to comment on draft documents affecting 
wildlife diversity conservation. 
 
3.2.5. Encourage open and active exchange of information and ideas into the decision-
making process through open public meetings or other effective means of 
communication. 
 
3.2.6. Seek collaborative input into strategies and alternatives from the scientific and 
conservation communities and other appropriate individuals and organizations. 
 
3.2.7 Use a combination of public involvement techniques, designed to meet the diverse 
needs of Commonwealth residents, to inform the public of wildlife diversity planning 
decisions or project implementation having significant public impact. 
 
3.2.8. Produce and distribute easily understood educational materials relating to wildlife 
diversity planning and implementation efforts. 
 
3.2.9. Establish an institutional framework to ensure continuation and participation of 
SWG stakeholders 
 
Strategic Objective 3.3: Support Wildlife Conservation Education 
Provide appropriate and easily understood wildlife information to educators and the 
public. 
 
Operational Objectives: 
3.3.1. Identify wildlife information needs of educators and ways in which the 
Commissions can help meet those needs. 
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3.3.2. Develop printed materials, electronic information and programs to help meet the 
needs of educators. 
 
3.3.3. Identify wildlife information needs of the public and ways in which those needs 
can be met most effectively. 
 
3.3.4. Implement projects that effectively convey wildlife information to the public. 
 
3.3.5. Work with agencies, organizations, businesses, communities and landowners to 
provide wildlife-oriented educational experiences and opportunities. 
 
Strategic Objective 3.4: Wildlife-Associated Recreation 
Increase or enhance opportunities for the public to enjoy and learn about wildlife in the 
out-of-doors, without compromising wildlife objectives. 
  
Operational Objectives: 
3.4.1. Identify wildlife species, animal communities and associated habitats that can 
provide wildlife viewing and other outdoor wildlife-oriented activities. 
 
3.4.2. Identify opportunities for wildlife viewing and other wildlife-oriented activities, 
and measures that can be taken to provide such activities. 
 
3.4.3. Implement the measures identified in order to provide wildlife viewing and other 
wildlife-oriented recreational opportunities. 
 
3.4.4. Provide resources and expertise to other agencies, organizations, businesses, 
communities and landowners who wish to provide wildlife-oriented recreational 
experiences and opportunities. 
 
3.4.5. Provide wildlife viewing and other wildlife-oriented recreational skills 
development opportunities for the public, in order to enhance their enjoyment of, and 
responsible participation in, those activities. 
 
3.4.6. Conduct research on the potential impacts of recreational activities on wildlife and 
their habitats. Apply those results and share them with cooperators and other providers of 
outdoor wildlife experiences. 
 
3.4.7. Monitor the impacts of recreational activities on wildlife and their habitats and 
modify those activities as necessary. 
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Strategic Objective 3.5: Ensure that private landowners are engaged in the 
conservation of PA’s wildlife and habitats. 
 
Operational Objectives: 
3.5.1. Provide technical information and support to landowners, land managers and local 
governmental agencies regarding habitat protection, restoration, and enhancement. 
 
3.5.2. Develop incentives and recognition programs to assist in the conservation, 
restoration and enhancement of habitats on private lands. 
 
Issue 4: Funding and Resources 

 
Issue Statement:  Throughout their histories, both the Fish & Boat Commission and the 
Game Commission have relied upon hunting and angling revenues to support species 
management and habitat protection activities. With hunters and anglers as the direct 
paying constituents, the Commissions have focused management efforts primarily on 85 
species of game animals and sport fish.  Although the Commissions are responsible for 
the management and protection of both game and nongame species, directed management 
of the more than 400 species of nongame mammals, birds, fish, reptiles, and amphibians 
(as well as hundreds of invertebrate species) has been limited. 

Limited license-based resources prevent the Commissions from fully meeting 
their  mandates to manage all fish and wildlife species. Management efforts necessary to 
reverse or halt declines among nongame species are beyond the current manpower and 
financial capabilities of the Commissions. Though ‘nonconsumptive’ wildlife recreation 
(viewing, feeding, and photographing wildlife) generates significant economic returns for 
the Commonwealth, there is no direct funding linkage between these recreationists and 
Pennsylvania’s fish and wildlife conservation programs. Unlike the case with hunters and 
anglers, nonconsumptive users do not directly support fish and wildlife management.  

Wildlife-related recreation generates significant economic returns in 
Pennsylvania, generating $5.87 billion in total economic impact in a single year.  Yet a 
1999 report by the Izaak Walton League of America ranked Pennsylvania 49th  in the 
nation in its commitment to conservation, because of  a lack of public reinvestment in 
fish and wildlife management. At the same time, public interest and demand for wildlife-
associated education, comprehensive management efforts, and additional wildlife 
recreation opportunities is extremely high.  

The 1996 survey, Pennsylvania Residents’ Opinions On and Attitudes Toward 
Nongame Wildlife clearly indicated that the public is willing to support various funding 
mechanisms to support nongame management. Funding mechanisms identified supported 
by a majority of the public included: a voluntary conservation stamp (88 percent 
respondents supporting); increased speeding fines (63 percent  support); a five percent 
user fee on birdseed and outdoor-related equipment (57 percent  support); a fee for non-
sportsmen using Gamelands (56 percent), and; a garbage tax (52 percent ). At the time of 
the survey, Pennsylvanians’ support for a small excise tax or “user fee” on outdoor 
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equipment was noteworthy: it was the second highest level of support found among all 
states previously surveyed.  

Funding mechanisms deemed unacceptable by a majority of Pennsylvanians 
included: a gas tax; an increase in the state sales tax; a realty transfer tax; a water 
consumption tax. Interestingly, the garbage tax mentioned above received both strong 
support and strong opposition. Passage of such a tax would only be feasible if this strong 
opposition could be softened through a public information campaign. 

The public opinion results also indicate a strong public preference for flagship 
species such as raptors and songbirds, as compared to nongame fish, mammals, reptiles 
or amphibians. Therefore, appeals for donations to the nongame program or public 
relations programs that are designed to appeal to Pennsylvanians should highlight species 
such as raptors, owls, cardinals, or other well-known birds. The public also was very 
supportive of endangered species recovery and habitat recovery (as opposed to “nongame 
research” or “nongame management” per se), so a public relations campaign would be 
most effective if it highlighted the link between nongame management and endangered 
species prevention and habitat protection. Pennsylvanians also were more interested in 
wildlife viewing opportunities than residents of other states, and this finding could be 
useful in designing a revenue-generating program. 
 

Goal 4: Ensure the necessary resources are available to conserve Pennsylvania’s 

wildlife. 

Strategic Objective 4.1: Broaden the financial support for fish and wildlife 
management beyond traditional constituents. 
 
Operational Objectives: 
4.1.1. Communicate the economic impact of wildlife as a way to develop public support 
for sustainable funding for wildlife conservation  
 
4.1.2. Promote the Pennsylvania Nongame Tax Check-off of the Wild Resources 
Conservation Program and other diverse funding initiatives (Ex.Wildlife For Everyone 
Foundation; PGC Memorial contributions through The Outdoors Shop) 
 
4.1.3.Identify processes whereby people who do not hunt or fish can contribute 
financially  to fish and wildlife management activities. 
 
4.1.4. Seek funding from private foundations, individuals, corporations and/or institutions 
that can provide financial assistance for fish and wildlife management activities. 
 
4.1.5. Maintain a grants and contracts program to support projects and activities at state 
and local levels that help achieve Program Objectives. 
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Strategic Objective 4.2: Engage the political process to ensure a steady and reliable 
stream of funding (>$0) 
 
Operational Objectives: 
4.2.1. Maintain and increase state funding sources. 
 
4.2.2. Seek cooperative funding with federal and state agency partners. 
 
4.2.3. Support congressional approval of stable, long-term funding for state wildlife 
diversity programs. 
 
Strategic Objective 4.3: Address the lack of expertise to address wildlife 
conservation needs 
 
Operational Objectives: 
4.3.1. Recruit and maintain qualified, well-trained, and well-equipped staff and 
volunteers. 
 
4.3.2. Conduct an assessment of personnel, facilities, support services and equipment 
necessary to implement the Wildlife Diversity Program at state and local levels. 
 
4.3.3. Staff and equip the Wildlife Diversity Program at state and local levels to carry out 
laws, administrative rules and meet Program Objectives. 
 
4.3.4. Maintain an active volunteer program to assist in achieving Program Objectives. 
 
4.3.5. Support an active agency personnel and volunteer training program to maximize 
the effectiveness of the Wildlife Diversity Program. 
 
4.3.6. Maintain and expand annual recognition and award programs for cooperators, 
citizens and volunteers. 
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Issue 5: Coordination 
 

Issue Statement:  To be successful, the resources of public and private organizations 
throughout the Commonwealth must be brought to bear on fish and wildlife conservation. 
Human and capital resources must be combined, coordinated, and increased in order to 
achieve success in conserving fish and wildlife populations and their habitats. 
Stakeholders in this process include decision-makers, land managers, scientists, private 
landowners, and conservation organizations across the Commonwealth, who collectively 
have the ability to meet the CWCS’s ambitious goals for fish and wildlife conservation. 
The power of conservation lies in the synergy that builds when diverse, committed 
partners work together toward a common goal.  
 
This Strategy is a blueprint for fish and wildlife conservation and, as such, is not intended 
to replace existing or developing conservation plans at the local, regional, or state level. 
In fact, there are several complementary planning efforts underway that should assist in 
the implementation of statewide conservation action. Such plans as the PA Biodiversity 
Blueprint, TNC’s ecoregional planning process, DCNR’s Forest Resource Management 
Plan and the HGIS-Tier 2 planning effort, as well as individual organizations’ strategic 
plans all have a role to play in conserving PA’s valuable fish and wildlife resources. The 
conservation and management strategies required for several hundred species are far too 
complex and variable across the Commonwealth to be treated in just one plan. Further, 
implementation – that critical step in the process where a plan becomes an on-the-ground 
conservation action – must take place at state, county, township, and local levels. To be 
most effective, however, such actions should be guided by an overall strategy: this type 
of statewide guidance is what the CWCS is designed to provide.   
 
It is recognized that once statewide guidance is presented, it will be up to regional and 
local conservation partners to identify priority species and habitats that fall within their 
jurisdiction, set goals and objectives for their organization’s involvement, identify local 
issues and opportunities, and develop strategies for implementing local conservation 
actions. Content of partners’ plans may not be in full synchrony with the content of this 
CWCS as a natural consequence of working at different scales and in different operating 
environments. It will be important over the next few years to resolve differences and 
arrive at better conservation objectives at all scales and for all fish and wildlife species. 

 
Goal 5:  Improve coordination of the public agencies and other partners in wildlife 
conservation planning and implementation.    
 
Strategic Objective 5.1: Improve the integration and coordination of the Diversity 
program within each Commission.  
 
 
 



Pennsylvania’s Comprehensive Wildlife Conservation Strategy Version 1.0 
________________________________________________________________________ 
________________________________________________________________________ 

 Page 9-18 
 

Operational Objectives: 
5.1.1. Integrate the CWCS’s goals, objectives and other plan elements throughout the 
Commissions’ other administrative units. 
 
5.1.2. Work closely with Commission bureaus, divisions, programs and regional offices 
to develop and implement the CWCS and Operational Schedule to ensure species 
conservation objectives are collectively achieved. 
 
5.1.3. Keep the Commission and other staff informed of CWCS progress, planning 
activities, problems, needs and accomplishments. 
 
5.1.4. Develop and maintain shared databases within the Commission. 
 
5.1.5. Make use of internal training opportunities to build institutional support for holistic 
wildlife conservation efforts. 
 
Strategic Objective 5.2: Improve coordination among public land management 
agencies to accomplish the objectives of the CWCS. 
 
Operational Objectives: 
5.2.1. Work collaboratively through grants and contracts with other agencies and non-
governmental conservation partners to facilitate the implementation of wildlife diversity 
projects and further program objectives. 
 
5.2.2. Evaluate agency laws, authorities, rules, and cooperative agreements and their 
ability and effectiveness in addressing conservation needs; seek new authorities and 
partnerships as needed. 
 
5.2.3. In areas of mutual interest and activity, clearly define who is doing what where. 
 
5.2.4. Develop effective strategies to take advantage of opportunities to work together. 
 
9.4 AGENCY STRATEGIC PLANS AND THE CWCS 
 
As discussed in Section VI of the CWCS, the goals and objectives of the agencies’ 
strategic plans encompass, both directly and indirectly, the goals and issues identified 
during the CWCS process. This is not surprising: Issues relating to the conservation of 
species and habitats of concern rise above the level of the Diversity management sections 
to the level of the resource agencies. Moreover, such core issues as funding, public 
education and coordination rise beyond the level of the Commissions to the statewide 
level. Implementation of the goals, objectives and prioritized research and management 
needs presented in the CWCS will only be achieved with adequate coordination, staffing 
and policy attention. Such a comprehensive and proactive approach will only be possible 
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when funding changes occur at the statewide level to ensure adequate and reliable 
funding for the management and recovery of Pennsylvania’s fish and wildlife resources 
and their associated habitats. 
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 Population Monitoring  
 
Appendix 10.1: SWG-Funded Progress with CWCS-Priority Species 
Appendix 10.2: State and Federally-Listed Species in Pennsylvania. 
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SECTION 10 – CWCS-PRIORITY SPECIES 
 
10.1 BACKGROUND 
In keeping with the Congressional intent of the State Wildlife Grants program, which is 
“endangered species prevention,” special attention in the CWCS is given to species that are 
approaching the point of Federal listing, are experiencing steep declines, or are being 
impacted by widespread and pervasive threats. Working with  partner organizations through 
the SWG program, the  Commissions can strive to intervene in wildlife conservation and 
management at the state level before imperiled species require protection under the Federal 
Endangered Species Act.  Investing SWG funding now to protect or restore wildlife 
populations is far more effective than waiting until the populations reach critically low levels 
and need expensive “emergency room care” through the Endangered Species Act.   
 
However, to limit the scope of the CWCS to rapidly declining or imperiled species would 
continue the inefficient pattern of “reactive” rather than “proactive” management. For 
perhaps the first time in the history of the Commissions’ Diversity Programs, the agencies 
find themselves in a position to proactively manage declining fish and wildlife. 
 
SWG funding and the CWCS requirement provide the agencies with a unique opportunity to 
focus beyond imperiled species. The fact that the CWCS is a requirement of each state also 
enabled staff to think about wildlife conservation across political borders. Therefore, 
significant effort was made in the course of CWCS development to identify and emphasize 
the unique role, and regional responsibility, of Pennsylvania in conserving species of 
concern. An objective of  this CWCS planning effort was to reach beyond rarity, which often 
forces managers to simply document the declines of a species, in order to achieve truly 
comprehensive, truly proactive management.  
 
The overriding goal of the CWCS effort is to move toward proactive management of the 
species and habitats for which Pennsylvania has some regional, national or global 
responsibility. This move from reactive to proactive management should result in increased 
conservation success on the ground as well as more efficient use of limited staff and funding 
resources.  
 
10.2 IDENTIFYING CWCS-PRIORITY SPECIES IN PA 
 
In January 2004, the PGC and PFBC initiated an expert-opinion process whereby the 
Commissions asked the various taxonomic Technical Committees of the PA Biological 
Survey to identify those species that are indicative of the diversity and health of the 
Commonwealth of Pennsylvania, in fulfillment of Federal CWCS requirement #1. 
 
Since January 2004, the taxonomic technical committees of the PA Biological Survey, and/or 
appropriate sub-committees, have worked to develop the species lists that comprise the 
CWCS-Priority Species. Technical committees are made up of natural resource agency 
biologists as well as taxonomic specialists from various universities and conservation 
organizations. The PABS Technical Committees are the official advisory bodies to the PGC 
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and PFBC on matters of species listing, reintroductions, distribution and abundance, etc. 
Each committee represents 10-30 taxonomic experts, many of which have worked their entire 
careers with these species of concern. Technical Committee findings therefore provide the 
best scientific assessment of a species’ occurrence and status in the Commonwealth. 
 
The PABS Technical Committees compiled the list of CWCS-priority species presented in 
the CWCS. Representing species in need of increased management attention at either the 
species or habitat level, the list includes threatened and endangered species as well as other 
species with populations that are of concern in the Commonwealth. Specifically, the 
Commissions and their technical advisors considered the following categories of species 
when determining the CWCS-priority species for Pennsylvania: 

• Globally rare or imperiled species 
• Federally-listed threatened and endangered animals 
• State-listed threatened and endangered animals  
• Natural Heritage Program tracked and watch-list animal species  
• Northeast Region wildlife species of regional conservation concern  
• Endemic species  
• Responsibility species (those species for which PA supports core populations)  
• Partners in Flight and All Bird Conservation priority species  
• U.S. Fish & Wildlife Service’s migratory birds of management concern  
• Colonial waterbirds  
• Forest interior breeding birds  
• Shrubland successional breeding birds at risk  
• Grassland breeding birds at risk  
• Shorebirds with significant migratory concentrations  
• Marshland breeding birds (e.g., rails, bitterns, sedge wren) at risk 

• American Fisheries Society’s species of concern  
• Depleted anadromous fish (e.g., shad spp., sturgeon) 

• Species with small, localized “at-risk” populations  
• Species with limited dispersal  
• Species with fragmented or isolated populations  
• Species of special, or conservation, concern 
• Sensitive aquatic species  

Beyond compiling the list of CWCS-priority species, the PABS technical committees have 
continued to labor in the development of technical materials relating to various taxa (i.e. 
identifying critical habitats, key threats, management recommendations, recovery and 
monitoring recommendations, etc.) as the CWCS has progressed. In addition, individual 
members of the various technical committees have worked faithfully to produce the 
individual Species Assessments (Appendix 3) that will guide the implementation of the 
CWCS over the next 10 years. 
 
In addition to consulting local experts and conservation partners within the Commonwealth, 
the following sources of information were reviewed when selecting species of greatest 
conservation concern: 
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A. Academy of Natural Sciences (in Philadelphia)    http://www.acnatsci.org/ 
B. American Birding Association    http://www.americanbirding.org/ 
C. American Birds Conservancy    http://www.abcbirds.org/ 
D. American Fisheries Society 

http://www.fisheries.org/ (Marine Stocks At Risk of Extinction) 
E. American Ornithological Union   http://www.aou.org/ 
F. Audubon Important Bird Areas 

http://www.audubon.org/bird/iba/index.html 
G. Audubon WatchList 

http://www.audubon.org/bird/watchlist/ 
H. Bat Conservation International 

http://www.batcon.org/ 
I. Bureau of Land Management Sensitive Species Lists 

http://www.blm.gov/nhp/  (see Offices & Centers web sites.) 
J. Cornell Laboratory of Ornithology http://birds.cornell.edu/ 
K. Federal Endangered Species Act 

http://endangered.fws.gov/ 
L. Hawk Mountain Sanctuary http://hawkmountain.org/ 
M. IAFWA – International Association of Fish and Wildlife Agencies  

http://www.iafwa.org/ 
N. IUCN -The World Conservation Union Red List of Threatened Species 

http://www.redlist.org/ 
O. NatureServe Explorer (Global- and state-level ranking system, federal status and 

much more) 
http://www.natureserve.org/explorer/ 
http://www.natureserve.org/infonatura/  

P. NOAA Anadromous and Marine Fisheries 
http://www.nmfs.noaa.gov/prot_res/PR3/Fish/fishes.html 

Q. North American Bird Conservation Initiative 
http://www.nabci-us.org/ 
http://birdhabitat.fws.gov/NAWMP/jv.htm (Joint Ventures - Waterfowl) 
http://www.waterbirdconservation.org/pubs/ ContinentalPlan.cfm (Waterbirds) 
http://northamerican.fws.gov/NAWMP/nawmphp.htm  (Waterfowl) 
http://www.partnersinflight.org/pifbcps.htm  (Bird Conservation Plans) 
http://shorebirdplan.fws.gov/  (Shorebirds) 
http://www.qu.org/seqsg/nbci/nbci.cfm  (Northern Bobwhite) 
http://www.nabci-us.org/sppassess.html  (Species Assessments) 

R. Ornithological Societies of North America http://www.nmnh.si.edu/BIRDNET/OSNA/ 
S. Partners in Amphibian and Reptile Conservation 

http://www.parcplace.org/default.htm  (see Regional Working Groups.) 
T. Partners-in-Flight  

http://www.partnersinflight.org/pifbcps.htm (Bird Conservation Plans) 
http://www.rmbo.org/pif/pifdb.html  (Species Assessment Database) 

U. Pennsylvania Biodiversity Partnership  http://www.pabiodiversity.org/ 
V. Pennsylvania Biological Survey  http://www.dickinson.edu/prorg/pabs/pabs_main.htm 
W. Pennsylvania 2nd Breeding Bird Atlas   http://www.carnegiemnh.org/atlas/home.htm 
X. Pennsylvania Department of Conservation of Natural Resources   

http://www.dcnr.state.pa.us/ 
Y. Pennsylvania endangered species laws, regulations and policy 
Z. Pennsylvania Important Bird Area Program http://www.audubon.org/bird/iba/pa.html 
AA. Pennsylvania Natural Heritage Program (State-level ranking system and expertise) 

http://www.dcnr.state.pa.us/forestry/pndi/index.aspx/ 
BB. Pennsylvania Society for Ornithology  http://pabirds.org/ 
CC. The Nature Conservancy – Conservation By Design / Ecoregional Plans 

http://nature.org/aboutus/howwework/about/art5720.html\  
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DD. The Xerces Society (Invertebrate conservation) 
http://www.xerces.org/home.htm 

EE. U.S. Department of Agriculture  http://www.fsa.usda.gov/dafp/depd/drep.htm 
FF. U.S, Environmental Protection Agency  http://www.epa.gov/owow/birds/ 
GG. U.S. Fish and Wildlife Service  http://www.fws.gov/ 
HH. U.S. Fish and Wildlife Service Birds of Conservation Concern 

http://migratorybirds.fws.gov/reports/BCC2002.pdf  
II. U.S. Forest Service Sensitive Species Lists 

http://fs.fed.us/  (see Regional Office web sites.)  
JJ. USGS Biological Resources Division  

http://biology.usgs.gov/index.html  (see Regional Office projects, including regional 
species status lists and monitoring programs.) 

KK. USGS Breeding Bird Survey  http://www.mbr-pwrc.usgs.gov/ 
LL. U.S. Shorebird Conservation Plan http://www.manomet.org/USSCP/files.htm 
MM. Western Pennsylvania Conservancy http://www.paconserve.org/ 
NN. Military Installation Natural Resource Plans and Conservation Targets  
OO. Regional Lists and Plans (e.g. NE Wildlife Diversity Technical Committee Wildlife 

Species of Conservation Concern)  
PP. Local Plans (e.g. watersheds, conservancies, land trusts)  as appropriate 

 
10.3 TIERING CWCS-PRIORITY SPECIES IN PENNSYLVANIA 
The technical experts’ decision-making process resulted in nearly  200 CWCS-priority 
species being selected in Pennsylvania. In order to implement conservation actions for so 
many species, some level of species prioritization was required. Tiering species is also useful 
when identifying highest-priority habitats. Species of greatest conservation need were tiered 
into the following categories: 
 
Conservation Tier 1: Immediate Concern  
This tier is generally comprised of those species that are most at risk and/or are experiencing 
the most dramatic declines across their range.  “Red species” include globally rare or 
imperiled species, nationally rare or imperiled species, as well as those species in PA and/or 
the northeastern U.S. that are declining to the point of requiring Federal listing in the near 
future. Species were included in this list if they fit within any of the following status 
categories: 
• Natural Heritage Global rank of G1-G3 
• Federally Endangered/Threatened or Federally-Proposed Endangered/Threatened  
• Northeast Region priority species warranting Federal pre-listing status reviews and/or 
listing consideration (as determined by the Northeast Non-game Technical Committee) 

• Partners in Flight priority I (High Continental Importance) and/or IIA (High Regional 
Concern) that are critically imperiled in PA (S1) 

• PA “Responsibility” species that are critically imperiled in PA (S1). (Responsibility 
species are those species in which core populations occur in PA and/or a significant 
proportion (> 5-10%) of the regional population occurs in PA so that PA has a high 
responsibility for conserving the species.) 

• Pennsylvania Endangered - if the loss of the species in PA will have a significant 
regional, national or global impact (i.e. the PA occurrence represents a disjunct or 
peripheral population that is likely genetically distinct) 
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• Expert opinion regarding mitigating factors, such as species distribution and abundance, 
severity of threatening processes, rate of decline, etc 

 
Congress has stated repeatedly that the overall goal of the State Wildlife Grants program is 
endangered species prevention. Although Federally-listed species are included in this 
Conservation Tier, it is expected that SWG funds will be directed primarily to those 
species which currently do not receive conservation funding through other Federal 
programs such as the Endangered Species Act. 
 
The goal in managing these species is to increase populations and protect key habitats to the 
point that Federal listing can be prevented (and ideally, reversed). These species likely will 
require direct and focused management attention at both the species and habitat level. 
Responsibility species that fall within the Immediate Concern category represent the highest-
priority targets for the CWCS for they represent the most critical conservation issues in the 
Commonwealth – imperiled species for which Pennsylvania has high responsibility. 
Responsibility species are indicated by an “R” in the following listings. 
 
Conservation Tier 2 - High-level Concern  
This tier is comprised of nationally and/or regionally significant species that are vulnerable in 
Pennsylvania. “Orange species” include species with small, localized and vulnerable 
populations, species with limited dispersal, species with fragmented or isolated populations, 
and/or species in need of additional research to determine status. Species were included in 
this list if they fit within any of the following status categories: 
• Natural Heritage Global rank of G4 / Natural Heritage State rank of S1-S2 
• Partners in Flight Priority I (high continental importance), IIA species that are vulnerable 
in PA (S2S3) 

• Partners in Flight Tier IIB, IIC species that are imperiled in PA (S1) 
• Northeast Region priority species that are imperiled (S1) or vulnerable (S2S3) in PA  
• “Responsibility” species (i.e. core populations occur in PA) that are vulnerable in PA 
(S2S3) 

• Regionally-significant species likely to be experiencing declines/vulnerability, but 
information lacking to determine status 

• Pennsylvania Threatened – if the disjunct or peripheral population in PA is likely to be 
genetically distinct 

• Species in need of additional research to determine status (SU) 
• Expert opinion regarding mitigating factors, such as species distribution and abundance, 
severity of threatening processes, rate of decline, etc. 

 
Goals in managing these species are: 1) to gather adequate information to make a status 
determination and 2) to ensure the continued viability of populations and protect key habitats 
to the point that vulnerable populations are secure and risks are minimized to the extent 
feasible. Many of these species will require direct and focused habitat management and 
protection in order for their populations to be stabilized. Responsibility species that fall 
within the High Level Concern category represent high-priority targets for the CWCS. 
Responsibility species are indicated by an ‘R’ in the following listings. 
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Conservation Tier 3 – Responsibility Species 
Responsibility species are those species in which core populations occur in PA and/or a 
significant proportion (> 5-10%) of the regional population occurs in PA so that PA has a 
high responsibility for conserving the species. This conservation tier includes species which 
may be relatively abundant and/or locally common AND for which Pennsylvania serves as a 
“population core,” i.e. a significant proportion of the species’ population occurs in the 
Commonwealth. 
• “Responsibility” species (i.e. core populations occur in PA) that are apparently secure in 
PA (S4, S5).  

• Expert opinion regarding mitigating factors, such as species distribution and abundance, 
severity of threatening processes, rate of decline, long-term outlook, etc. 

 
Inclusion in this conservation tier implies that Pennsylvania has a high global, national or 
regional responsibility for maintaining the species. Therefore, the main focus in managing 
these species is to ensure the continued viability of core populations, protect key habitats, and 
establish monitoring efforts as needed. It is anticipated that responsibility species which are 
still currently abundant can be protected through prudent attention to habitat management. 
 
 
Conservation Tier 4 – Pennsylvania Vulnerable  
This tier is comprised of those species that are most at risk and/or are experiencing the most 
dramatic declines within the borders of the Commonwealth, but are not at risk at the 
regional, national, or global level.   
 
• Natural Heritage Global rank of G5 AND State rank of S1 or S2 (if the PA population is 
not believed to be genetically distinct) 

• Natural Heritage Global rank of G4 AND State rank of S3, SZ, and/or PC  (if the PA 
population is not believed to be genetically distinct) 

• Partners in Flight priority IIB, IIC species that are vulnerable in PA (S3) 
• Pennsylvania Endangered - if the loss of the species in PA has limited global, national, 
or regional impact, i.e. the disjunct or peripheral population in PA is unlikely to be 
genetically distinct 

• PA Threatened – if the disjunct or peripheral population in PA is unlikely to be 
genetically distinct 

• Peripheral species – species that are rare in PA but are secure in their core range 
• Pennsylvania Candidate species 
• Expert opinion regarding mitigating factors, such as species distribution and abundance, 
severity of threatening processes, rate of decline, etc 

 
This tier represents an important management dilemma involving the trade-off between 
protecting endangered/rare “oddities” versus proactively managing species for which PA 
serves an important role in their survival.  One of the management needs for this group of 
species is to conduct genetic analysis to determine whether Pennsylvania populations are 
genetically unique from those in the rest of the species’ range. Technical committees of the 
Pennsylvania Biological Survey, and other taxonomic experts, will assist the Commissions in 
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identifying the issues involving peripheral species and determining the appropriate 
management response within the Commonwealth on a species-by-species basis. 
 
Conservation Tier 5 – Maintenance Concern  
This conservation priority tier represents species that are fairly secure in Pennsylvania, but 
for which the PA Biological Survey recommends some level of management attention. Many 
of these species, although still considered abundant and fairly secure, have undergone recent 
declines that should be addressed. Species also were  included in this tier if they serve as an 
indicator for high-quality habitats. Species were included in this list if they fit within any of 
the following status categories: 
• Partners in Flight Priority I, IIA species that are apparently secure in PA (S4, S5) 
• Partners in Flight priority IIB, IIC species that are apparently secure in PA (S4,S5) 
• Northeast Region priority species that are apparently secure in PA (S4) 
• Flagship or indicator species that may be used to monitor the effectiveness of habitat 
management efforts. 

 
The main focus in managing these species is to ensure the continued viability of core 
populations, protect key habitats, and establish monitoring efforts as needed. It is anticipated 
that most of these species can be protected through prudent attention to habitat management. 
 
10.4 CWCS-PRIORITY MAMMALS 
Mammals make up the best-known group of species in Pennsylvania. Some of our larger 
mammals have been studied for more than  200 years. While much has been learned, much 
more remains to be understood. We do not know where many of our smaller mammal species 
occur or how their populations are faring in the face of habitat loss and ecosystem changes. 
While some mammals are thriving, many are silently declining – and some species may have 
slipped away entirely. What follows is a listing of mammals of greatest conservation concern 
in Pennsylvania. It includes the species’ scientific name, status with the Pennsylvania 
Biological Survey, habitat preferences and reasons for concern. Entries are color-coded based 
upon the Conservation Tier that they occupy. Responsibility species are indicated with an 
‘R.’ 
 
IMMEDIATE CONCERN 
 
Allegheny Woodrat -R 
Neotoma magister  
Status/notes: PA Threatened Northeast Region priority species – warranting Federal 
prelisting consideration. Global rank G3G4.  
Habitat: Rocky outcrops and talus slopes 
Reason(s) for concern: Declining throughout its range; greater than five percent of world’s 
breeding population is found in Pennsylvania; Pennsylvania has a uniquely important 
position in the biology of this species, holding both the diminishing northeastern range 
margin and a core of still healthy populations. Northeast Region Special Concern Species; 
habitat specialist. 
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Eastern Small-footed Bat -R 
Myotis leibii  
Status/notes: PA Threatened; habitat specialist. Northeast Region priority species – 
warranting Federal prelisting consideration. Global rank G3. 
Habitat: Winter – caves and mines; Summer – forests, rock cliffs and talus 
Reason(s) for concern: unknown distribution and abundance. Pennsylvania has high 
responsibility, since the majority of occurrences and the largest populations of this species 
are in Pennsylvania, New York, Virginia, and West Virginia. 
 
Delmarva Peninsula Fox Squirrel 
Sciurus niger cinereus 
Status/notes: PA Endangered; possibly extirpated from PA. Sub-species Global rank G3. 
Habitat: Open, park-like woods in southeastern PA 
Reason(s) for concern: extremely limited distribution 
 
Indiana Bat 
Myotis sodalis 
Status/notes: Federally Endangered; habitat specialist. Global rank G2. 
Habitat: Winter – cold caverns and mines; Summer – forests 
Reason(s) for concern: Species has experienced drastic declines nationwide due to loss and 
degradation of hibernation sites.  
 
West Virginia Water Shrew (Southern Water Shrew) 
Sorex palustris punctulatus 
Status/notes: PA Threatened; habitat specialist. Sub-species Global rank G3. Northeast 
Region priority species – warranting Federal prelisting consideration 
Habitat: mixed deciduous/coniferous forested banks of cold, clear streams, springs, bogs 
Reason(s) for concern: Unknown distribution and abundance; rely on high-quality upland 
streams.   
 
HIGH LEVEL CONCERN 
Appalachian Cottontail - R 
Sylvilagus obscurus  
Status/notes: At-risk; habitat specialist. Global rank G4. 
Habitat: brushy forest clearings; tornado blow-downs; high elevation scrub/shrub woodlands 
Reason(s) for concern: Extremely limited distribution in PA; occupies temporary habitats; 
greater than five percent of world’s breeding population is found in Pennsylvania; Regional 
Special Concern Species. 
 
Eastern Spotted Skunk 
Spilogale putorius  
Status/notes: At-risk; may be extirpated from PA. Global rank G5. 
Habitat: open, rocky woodlands in south-central PA 
Reason(s) for concern: Extremely limited (2-county) distribution in PA; species has not 
been recorded in PA since the 1960’s and may no longer occur in the Commonwealth. 
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Least Shrew 
Cryptotis parva 
Status/notes: PA Endangered; habitat specialist. Northeast priority species. Global rank G5. 
State rank S1.  
Habitat: Grasslands, old fields, meadows, abandoned pasturelands 
Reason(s) for concern: Never common in PA; species now in decline throughout the 
northern periphery of its range due to loss and degradation of habitat; PA range now limited 
to one or two counties.   
 
Northern Flying Squirrel 
Glaucomys sabrinus 
Status/notes: Proposed state endangered; habitat specialist. Global rank G5. 
Habitat: Large tracts of mature conifer forest 
Reason(s) for concern: Limited distribution; small population in apparent decline; possible 
competition with southern flying squirrel.  
 
Silver-haired Bat 
Lasionycteris noctivagans  
Status/notes: Rare; habitat specialist. Northeast Region priority species. Global rank G5, 
SUB. 
Habitat: Winter – migrates from PA; Summer – mature conifer/mixed forests 
Reason(s) for concern: vulnerable to habitat alteration. 
 
Southeastern Fox Squirrel 
Sciurus niger vulpinus 
Status/notes: Global rank G5. State rank SU. 
Habitat: open, park-like woods with sparse ground cover 
Reason(s) for concern: May be extirpated. Likely competition with S.n.rufiventer. Genetics 
unclear. 
 
RESPONSIBILITY CONCERN 
Northern Long-eared Bat 
Myotis septentrionalis  
Status/notes: Habitat specialist. Global rank G4. State rank S3. 
Habitat: Winter – caves and mines; Summer – mature deciduous forests 
Reason(s) for concern: vulnerable to habitat alteration; status unclear – not adequately 
surveyed. 
 
PENNSYLVANIA VULNERABLE 
Rock Vole 
Microtus chrotorrhinus 
Status/notes: At-risk. Global rank G4. 
Habitat: cool, damp rocky woodlands with lush forb cover; talus slopes along streams 
Reason(s) for concern: limited distribution in Pennsylvania. 
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MAINTENANCE CONCERN 
 
Eastern Red Bat 
Lasiurus borealis  
Status/notes: Habitat specialist. Northeast Region priority species. 
Habitat: Winter – migrates from PA; Summer –forests, forest edges 
Reason(s) for concern: Northeast Region priority species; Pennsylvania common. 
 
Fisher 
Martes pennanti 
Status/notes: Recently reintroduced (formerly extirpated from PA). Global rank G5. 
Habitat: Large tracts of mature forest 
Reason(s) for concern: Reintroduced population is still establishing itself in Pennsylvania. 
 
Hoary Bat 
Lasiurus cinereus  
Status/notes: Habitat specialist 
Habitat: Winter – migrates from PA; Summer –forests 
Reason(s) for concern: Northeast Region priority species; Pennsylvania common. 
 
Least Weasel 
Mustela nivalis 
Status/notes: Global rank G5. State rank S3. 
Habitat: forests, mixed grasslands, fencerows, riparian areas. 
Reason(s) for concern: Rare throughout it’s range. 
 
Northern Water Shrew 
Sorex palustris albibarbis  
Status/notes: Rare; habitat specialist. Global rank G5T5. 
Habitat: springs, fast-moving streams with quiet pools in deciduous forest 
Reason(s) for concern: Limited distribution; rely on high-quality upland streams. 
 
River Otter 
Lontra canadensis  
Status/notes: Recently reintroduced (formerly extirpated in PA). Global rank G5. 
Habitat: high quality rivers and streams 
Reason(s) for concern: Population continuing to reestablish itself. 
 
Rock Shrew 
Sorex dispar 
Status/notes: Global rank G4, State rank S3. PA lies in the core of the species’ range. 
Habitat: Mountainous, forested areas (deciduous or evergreen) with loose talus. Rocky 
damp areas with deep crevices covered by leaf mold and roots are preferred. May occur 
along small mountain streams. 
Reason(s) for Concern: There is currently no information on population trends although it is 
suspected that this species is relatively stable. 
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Snowshoe Hare 
Lepus americanus  
Status/notes: At-risk; PA is near southern edge of range  
Habitat: brushy thickets of northern forests; upland swamps and bogs 
Reason(s) for concern: Requires thick brushy cover for habitat; vulnerable to habitat 
alteration and deer over-browsing of shrub layer. Pennsylvania populations may be important 
in maintaining north/south gene flow. 
 
Southern Bog Lemming 
Synaptomys cooperi 
Status/notes: Occurs in scattered pockets across PA. 
Habitat: Prefers boggy habitat but also common in marshes, wet meadows, and upland 
forests with thick humus layer (especially when conditions not hot and dry); areas with 
intermixture of herbaceous/shrubby vegetation.  
Reason(s) for concern: Limited distribution and abundance. 
 
 
Table 10.1: Ranking Factors for CWCS-Priority Mammals 
CWCS-Priority Mammals  

 Common Name 
Global 
Rank 

State 
Rank 

Current 
(Legal) 
Status in 
PA 

PABS 
Proposed 

Statusd NE Priority Notes 

 Immediate Concern      

 
ALLEGHENY 
WOODRAT - R G3G4 S3 PT PT YES 

Warrants Federal 
pre-listing activity. PA 
responsibility species

 
DELMARVA FOX 
SQUIRREL G5T3 SX PE PX NO  

 
EASTERN SMALL-
FOOTED BAT-R G3 S1B,S1N PT PT YES 

Warrants Federal 
pre-listing activity 

 
INDIANA OR SOCIAL 
BAT  G2 SUB,S1N PE PE n/a Federally Threatened

 
WEST VIRGINIA 
WATER SHREW G5T3 S1 PT PT YES 

Warrants Federal 
pre-listing activity. 
Known from only 5 
specimens. 
Peripheral sp. 

        
 High-Level Concern      

 
APPALACHIAN 
COTTONTAIL - R G4 SU   YES 

PA responsibility 
species 

 
EASTERN SPOTTED 
SKUNK G5 SH, SU  PE NO 

Peripheral. May be 
extirpated.  

 LEAST SHREW G5 S1 PE PE YES 
Limited to two PA 
counties 

 NORTHERN FLYING G5 SU  PE NO  
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SQUIRREL 

 SILVER-HAIRED BAT G5 SUB  CR YES  

 
SOUTHEASTERN FOX 
SQUIRREL G5T4T5 SU  CR NO  

        
 Responsibility Species      

 
ALLEGHENY 
WOODRAT (see above)       

 

EASTERN SMALL-
FOOTED MYOTIS (see 
above)       

 

APPALACHIAN 
COTTONTAIL (see 
above)       

 NORTHERN MYOTIS -R G4 S3B, S3N  CR NO  
        
 Pennsylvania Vulnerable      
 ROCK VOLE G4 S2  CA NO  
 Maintenance Concern      
 EASTERN RED BAT G5 S5B   YES COMMON IN PA 
 

FISHER G5 SC  PX NO 

Reintroduced 
population - 
expanding 

 HOARY BAT G5 S4B   YES COMMON IN PA 

 LEAST WEASEL G5 S3  CU NO 
Rare throughout 
range 

 
NORTHERN WATER 
SHREW G5T5 S3  CR   

 
NORTHERN RIVER 
OTTER G5 S3  CA NO 

Reintroduced 
population - 
expanding 

 ROCK SHREW G4 S3   NO  
        
 SNOWSHOE HARE 

G5 S3S4   NO 

PA populations may 
be important in 
north/south gene flow

 SOUTHERN BOG 
LEMMING G5 S4   NO  

 
 
10.5 CWCS-PRIORITY BIRDS    

Birds are among the best-known and most popular wildlife species. They often are used to 
represent the ecosystems of less-popular and well-known species, acting as umbrella species 
for conservation action. Penn’s Woods  is extremely important to the continued health and 
size of forest bird populations in the Northeast. The biggest declines in the state’s bird 
populations, however, have occurred in grassland, wetland and early successional habitats.  
More than 70 percent of the Birds of Conservation Concern nest or forage in wetlands. The 
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state list reflects the dramatic decline in wetland quantity and quality over the last several 
decades. 

The CWCS-Priority Birds list reflects a mixed strategy of bird conservation. Rare, locally 
distributed and declining species are listed because they are representative of habitats in 
decline. This is a reactive conservation approach. Some species are listed because our state is 
extremely important to species that are either relatively common in the state or are 
undergoing declines range-wide. This is a proactive approach. By combining these 
approaches, it is anticipated that we can conserve the diversity of birds and the ecosystems 
that support wildlife in the state. 

IMMEDIATE CONCERN 

Loggerhead Shrike 
Lanius ludovicianus 
Legal Status: PA Endangered 
Notes: Formerly regular breeding species and passage migrant. Formerly a resident species. 
Northeast Region priority species – warranting Federal prelisting consideration 
Habitat: Grasslands, savannah, agricultural landscapes. 
Reason(s) for concern: Very localized small population; grassland habitat decline; 
vulnerable to human disturbance. Partners in Flight IIA,IIC priority species. 

Northern Bobwhite (native) 
Colinus virginianus 
Legal Status: Game Bird; closed season protection in areas where native bobwhite may still 
occur. 
Notes: PABS At-risk, possibly extirpated. Global rank G5. Resident. 
Habitat: Grasslands, thickets, barrens, agricultural landscapes. 
Reason(s) for concern: Range-wide decline in population and habitat. Need for genetic 
research (sub-specific status of native populations and current populations). Confusion 
between stocked individuals and native breeding population (if it still exists). A difficult 
species to assess because of stocked individuals of uncertain origin. 

Olive-sided Flycatcher 
Contopus cooperi 
Legal Status: Extirpated (breeder), Protected (migrant) 
Notes: Regular passage migrant and formerly common breeding species in highlands. 
Habitat: High elevation conifer and mixed forests; boreal wetlands. 
Reason(s) for concern: Extirpation from state as nesting species; range-wide decline in 
population; decline in habitat. Partners In Flight priority I species once commonly nested at 
higher elevations in state. 
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Piping Plover 
Charadrius melodus 
Legal Status: Extirpated (breeder), endangered (migrant), Federally Endangered 
Notes: Extirpated. Regular passage migrant and former breeding species. Global rank G3. 
Habitat: Sandy beaches. 
Reason(s) for concern: Reduction in size and quality of beaches along Lake Erie; human 
disturbance of beach habitat. 

Sedge Wren 
Cistothorus platensis 
Legal Status: Threatened 
Notes: Proposed endangered. Regular breeding species and passage migrant, but has 
nomadic habits. Northeast Region priority species. 
Habitat: Emergent wetlands. 
Reason(s) for concern: Decline in populations and habitat. Poorly studied species. Need to 
develop effective sampling protocol. Partners In Flight IIA, IIC priority species. 

Short-eared Owl 
Asio flammeus 
Legal Status: PA Endangered 
Notes: Regular breeding species, passage migrant, and winter resident. Northeast Region 
priority species. 
Habitat: Grasslands, wetlands. 
Reason(s) for concern: Decline in populations and habitat. 

Upland Sandpiper 
Bartramia longicauda 
Legal Status: PA Threatened 
Notes: Regular breeding species and passage migrant. Northeast Region priority species. 
State rank S1S2. 
Habitat: Grasslands, agricultural fields, reclaimed strip mines. 
Reason(s) for concern: Decline in populations and habitat; needs a mix of habitat 
characteristics. Disturbance and predation of ground nests. 

HIGH LEVEL CONCERN 

American Bittern 
Botaurus lentiginosus 
Legal Status: PA Endangered. Northeast Region priority species. Global rank G4, state rank 
S1. 
Notes: Regular breeding species and passage migrant. 
Habitat: Wetlands, especially extensive emergent marshes. 
Reason(s) for concern: Decline in populations and habitat. May be an area-sensitive 
wetlands bird. A difficult-to-survey and poorly studied species. 
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Bald Eagle 
Haliaeetus leucocephalus 
Legal Status: PA Endangered, Federally Threatened. Global rank G4. 
Notes: Proposed threatened. Regular breeding species, passage migrant, and winter resident. 
Many breeding pairs are year-round residents. 
Habitat: Riparian, wetlands; nests on large trees, snags, and man-made platforms. 
Reason(s) for concern: Despite its status as a national symbol, it is subject to human 
persecution. It also is vulnerable to environmental contaminants and human disturbance of 
nests. Needs large areas for nesting and foraging. Populations are dependent on prey 
availability (mostly fish) and health of waterways. Diseases affect Chesapeake Bay 
population. 

Black Tern 
Chlidonias niger 
Legal Status: Endangered 
Notes: Regular but rare breeding species and passage migrant. Northeast Region priority 
species. G4S1. 
Habitat: Emergent wetlands. 
Reason(s) for concern: Very small population and limited distribution. Species is very 
susceptible to human alteration of habitat, disturbances, and natural disasters. Wetlands have 
declined in size and quality. 

Cerulean Warbler -R 
Dendroica cerulea 
Legal Status: Protected 
Notes: Regular breeding species and passage migrant. Northeast Region priority species. 
Habitat: Extensive mature riparian and mountain forests. 
Reason(s) for concern: Partners in Flight priority I species; Pennsylvania Watch List 
species; Pennsylvania has high responsibility for species, providing core populations in the 
Northeast. A forest interior species sensitive to edge effects. Though still somewhat 
abundant, elevated to High-Level Concern due to population declines/threats. 

Dickcissel 
Spiza americana  
Legal Status: Protected 
Notes: PABS-Proposed state endangered. Regular breeding species in some location, erratic 
in others; and passage migrant. 
Habitat: Extensive grasslands, agricultural landscapes. 
Reason(s) for concern: Decline in habitat; very limited breeding range. As a ground nester, 
sensitive to nest disturbance and predation. Partners In Flight Watch List, Partners In Flight 
priority I, IIC species. 
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Golden-winged Warbler - R 
Vermivora chrysoptera 
Legal Status: Protected 
Notes: Regular breeding species and passage migrant. Northeast Region priority species. 
Habitat: Early successional forest, thickets, barrens, rights-of-way corridors. 
Reason(s) for concern: Partners In Flight priority I species; Pennsylvania Watch List 
species; population decline in state and region. Nests vulnerable to predation and brood 
parasitism. Though still somewhat abundant, elevated to High-Level Concern due to 
population declines/threats. Pennsylvania has high responsibility for species with 8.7% of 
global breeding population. Hybridization issues. 

Henslow's Sparrow - R 
Ammodramus henslowii 
Legal Status: Protected 
Notes: Regular breeding species and passage migrant. 
Habitat: Grasslands, agricultural fields, reclaimed strip mines. 
Reason(s) for concern: Partners In Flight I priority species; Pennsylvania Watch List 
species (highest concern list).  As a ground nester, sensitive to nest disturbance and 
predation. Though still somewhat abundant, elevated to High-Level Concern due to 
population declines/threats. Pennsylvania has high responsibility for species with 8.9% of 
global breeding population. 

Long-eared Owl 
Asio otus 
Legal Status: Protected 
Notes: PABS-Undetermined. Regular breeding species, passage migrant, and winter resident. 
Northeast Region priority species. 
Habitat: Nests in conifers, forages in wetlands and grasslands. 
Reason(s) for concern: Poorly studied nocturnal and secretive species. Perceived population 
decline.  Dependent on prey availability (mostly small rodents). Listed in neighboring states. 

Marsh Wren 
Cistothorus palustris 
Legal Status: Protected 
Notes: PABS-Rare. Regular breeding species and passage migrant. 
Habitat: Emergent wetlands. 
Reason(s) for concern: Limited and spotty distribution (clustered in few places), decline in 
habitat. 
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Northern Harrier 
Circus cyaneus 
Legal Status: Protected. Global rank G5. State rank S3S4. 
Notes: PABS At-risk. Regular breeding species, passage migrant, and winter resident. 
Habitat: Grasslands, wetlands, agricultural landscapes, barrens. 
Reason(s) for concern: Decline in populations and habitat. Sensitive to nest disturbance 
(nests on ground). Northeast Region priority species. 

Peregrine Falcon 
Falco peregrinus 
Legal Status: PA Endangered. Global rank G4. 
Notes: Resident, passage migrant. 
Habitat: Nests on cliffs and tall edifices. 
Reason(s) for concern: Very rare nesting species. Sensitive to disturbance of nest sites and 
availability of avian prey. Formerly decimated by chemical contaminants in environment. 

Prothonotary Warbler 
Protonaria citrea 
Legal Status: Protected 
Notes: PABS-Rare. Regular breeding species and passage migrant. 
Habitat: Swamps and flooded riparian forest. Cavity nester. 
Reason(s) for concern: Limited distribution; decline in habitat; large territories for small 
size of bird. Partners In Flight priority I species, Partners In Flight Watch List. 

Summer Tanager 
Piranga rubra 
Legal Status: Protected 
Notes: PABS-Rare. Regular breeding species and passage migrant. 
Habitat: Deciduous forests. 
Reason(s) for concern: Very localized breeding distribution in southwestern and formerly 
southeastern counties; prefers oak forest. Partners In Flight priority IIA species. 

Virginia Rail 
Rallus limicola 
Legal Status: Migratory Game Bird 
Notes: Regular breeding species and passage migrant. 
Habitat: Emergent wetlands. 
Reason(s) for concern: Decline in emergent wetlands. 
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RESPONSIBILITY SPECIES 

Blue-winged Warbler - R 
Vermivora pinus 
Legal Status: Protected 
Notes: Regular breeding species and passage migrant. 
Habitat: Early successional forest, thickets, barrens, rights-of-way corridors. 
Reason(s) for concern: Partners In Flight priority I (continental importance) species; decline 
in habitat. Nests vulnerable to predation and brood parasitism. Pennsylvania has high 
responsibility for species with greater than 5% of global breeding population. 

Louisiana Waterthrush - R 
Seiurus motacilla 
Legal Status: Protected 
Notes: Regular breeding species and passage migrant. Northeast Region priority species. 
Habitat: Riparian forest. 
Reason(s) for concern: Partners in Flight priority IIA, IIC species; indicator of high quality 
mature forest and excellent stream quality. A forest interior species sensitive to edge effects. 
The Appalachian Mountain BCR (28) contains an estimated 44% of the entire Louisiana 
waterthrush population. Most of Pennsylvania is contained within this BCR, and the state 
comprises a large proportion of it. 

Scarlet Tanager - R 
Piranga olivacea 
Legal Status: Protected 
Notes: Regular breeding species and passage migrant. 
Habitat: Forests. 
Reason(s) for concern: A forest interior species sensitive to edge effects. Pennsylvania has 
high responsibility for species with 17% of global breeding population. Partners In Flight 
priority IIA, IIB species. 

Tundra Swan – R 
Cygnus columbianus columbianus 
Legal Status: Migratory Waterfowl 
Notes: Migratory population 
Habitat: Migrating tundra swans utilize large agricultural fields primarily of winter wheat or  
harvested corn for feeding. 
Reason(s) for concern: Results from radio-marked swans suggest that in some years as 
much as 26% of the entire Eastern Population stops during spring migration at Middle Creek 
WMA and the lower Susquehanna River. Development and conversion of agricultural fields 
threatens important migratory staging and wintering areas. 
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Wood Thrush - R 
Hylocichla mustelina 
Legal Status: Protected 
Notes: Regular breeding species and passage migrant. 
Habitat: Deciduous and mixed forests. 
Reason(s) for concern: Partners In Flight priority I species; Pennsylvania Watch List 
species; significant range-wide declines; indicator of higher quality forests. Pennsylvania has 
high responsibility for this species with 8.5% of the breeding population. 

Worm-eating Warbler - R 
Limnothlypis swainsonii 
Legal Status: Protected 
Notes: Regular breeding species and passage migrant. 
Habitat: Forests, especially those with shrubby understory. 
Reason(s) for concern: Partners In Flight priority I species; Pennsylvania Watch List 
species.  A forest interior species sensitive to edge effects. Needs healthy forest understory. 
Pennsylvania has high responsibility for species with 10% of global breeding population. 

PENNSYLVANIA VULNERABLE 

Black-crowned Night-Heron 
Nycticorax nycticorax 
Legal Status: Protected 
Notes: Proposed state endangered. Global rank G5. 
Habitat: Riparian forest, islands, wetlands. Nests in colonies. 
Reason(s) for concern: Decline in number of colonies and size of largest colony. Few 
nesting sites are vulnerable to human interference, natural disturbances and calamities, or 
competition from invasive species. Poorly studied crepuscular / nocturnal species. 
Populations are dependent on prey availability (principally fish). Due to its diet, it is 
vulnerable to persecution. 

Blackpoll Warbler 
Dendroica striata 
Legal Status: Protected 
Notes: Proposed endangered. Regular breeder for the last ten years, and regular passage 
migrant. 
Habitat: Boreal conifer forest. 
Reason(s) for concern: Limited distribution in high-elevation spruce forests and boreal 
wetlands.Peripheral species. 
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Common Tern 
Sterna hirundo 
Legal Status: PA Endangered.  
Notes: Regular passage migrant and former nesting species. Northeast Region priority 
species. 
Habitat:  Lake Erie beaches. 
Reason(s) for concern: Very limited nesting habitat in state is subject to frequent human 
disturbances. 

Golden Eagle 
Aquila chrysaetos 
Legal Status: Protected 
Notes: Regular passage migrant and winter resident. Northeast Region priority species. 
Habitat: Forest and open areas. 
Reason(s) for concern: Large predator is an indicator of habitat quality; Pennsylvania is 
major migration corridor of eastern North America population. 

Great Egret 
Ardea alba 
Legal Status: PA Endangered 
Notes: Regular breeding species and passage migrant (especially post-nesting dispersal). 
Peripheral species. 
Habitat: Riparian forest, islands, wetlands. Nests in colonies. 
Reason(s) for concern: Few nesting sites are vulnerable to human interference, natural 
disturbances and calamities, or competition by invasive species. Populations dependent on 
prey availability (fish populations). 

Green-winged Teal 
Anas discolor 
Legal Status: Migratory Waterfowl (game bird) 
Notes: Rare, regular breeding species and common passage migrant. 
Habitat: Wetlands, particularly emergent marshes; lakes and ponds with emergent aquatic 
vegetation. 
Reason(s) for concern: Very small and localized populations; associated with higher quality 
wetlands. 

King Rail 
Rallus elegans 
Legal Status: PA Endangered. Global rank G4G5. State rank S1. 
Notes: Irregular breeding species and passage migrant. 
Habitat: Emergent wetlands. 
Reason(s) for concern: Peripheral species. Critically endangered as a breeding species with 
very few recent records; decline in size and quality of wetland habitat. Difficult to survey and 
poorly studied species. Need to develop effective sampling protocols. 
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Least Bittern 
Ixobrychus exilis 
Legal Status: PA Endangered. Global rank G5. State rank S1. 
Notes: Regular breeding species and passage migrant. Peripheral species.  
Habitat: Wetlands with emergent aquatic vegetation. 
Reason(s) for concern: Decline in populations and habitat. May be area-sensitive wetlands 
bird. A difficult-to-survey and poorly studied species. 

Northern Goshawk 
Accipiter gentilis 
Legal Status: Protected 
Notes: Rare. Resident species and passage migrant. 
Habitat: Extensive forest. 
Reason(s) for concern: This top forest predator may reflect health of prey populations and 
forest habitat. Sensitive to nest disturbance and human persecution. 

Osprey 
Pandion haliaetus 
Legal Status: Threatened. Global rank G5. 
Notes: Regular breeding species and passage migrant. 
Habitat: Rivers, lakes, ponds, wetlands. Nests on large trees, snags, and man-made 
platforms. 
Reason(s) for concern: Subject to persecution and vulnerable to environmental 
contaminants. Populations are dependent on prey availability and health of waterways. 

Pine Siskin 
Carduelis pinus 
Legal Status: Protected 
Notes: Regular breeding species, passage migrant, and winter resident. Somewhat nomadic 
and irregular. 
Habitat: Conifer and mixed forests. 
Reason(s) for concern: Restricted breeding population; poorly studied breeding population. 

Red Crossbill 
Loxia curvirostra 
Legal Status: Protected 
Notes: Nomadic breeding species, passage migrant, and winter resident. 
Habitat: Conifer and mixed forests. 
Reason(s) for concern: Limited distribution in state; long-term decline in populations and 
habitat; research questions about taxonomy with several “types” possibly existing in state. 
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Swainson's Thrush 
Catharus ustulatus 
Legal Status: Protected 
Notes: PABS-Rare. Regular breeding species and passage migrant. 
Habitat: Mature conifer and mixed forests, primarily at higher elevations (greater than 1700 
feet). 
Reason(s) for concern: Rare and declined species; conifer forests threatened by pests and 
fragmentation; largest population in old growth conifer forest 

Yellow-bellied Flycatcher 
Empidonax flaviventris 
Legal Status: PA Threatened 
Notes: Proposed endangered. Regular breeding species and passage migrant. 
Habitat: Boreal conifer forests, swamps, and streamside wetlands. Restricted to higher 
elevations (greater than 1700 feet). 
Reason(s) for concern: Small and localized breeding populations. Rare habitat in recovery. 
Indicator of high quality forests, high integrity ecosystems. Some sites threatened by 
hemlock pests and diseases. 

Yellow-crowned Night-Heron 
Nyctanassa violacea 
Legal Status: PA Endangered 
Notes: Regular breeding species. Global rank G5. State rank S1. 
Habitat: Riparian forests, islands, wetlands. Nests in colonies. 
Reason(s) for concern: Limited distribution; few colonies. Poorly studied crepuscular / 
nocturnal species. Populations are dependent on prey availability (principally crustaceans). 
Pennsylvania’s peripheral population has always been small but has declined significantly in 
recent years. 

MAINTENANCE CONCERN 

Acadian Flycatcher 
Empidonax virescens 
Legal Status: Protected 
Notes: Regular breeding species and passage migrant. 
Habitat: Riparian forest. In northern part of state, strongly associated with hemlock. 
Reason(s) for concern: Partners in Flight IIA priority species. Indicator of high quality 
riparian forest, including hemlock ravines in northern counties. Hemlock is threatened by 
diseases and pests. 

 

 

 

 Page 10-23  



Pennsylvania’s Comprehensive Wildlife Conservation Strategy Version 1.0 
________________________________________________________________________ 

Alder Flycatcher 
Empidonax alnorum 
Legal Status: Protected 
Notes: Regular breeding species and passage migrant. 
Habitat: Shrub-scrub wetlands and riparian areas. 
Reason(s) for concern: Limited range in Pennsylvania; found in high elevation wetlands. 

American Black Duck 
Anas rubripes 
Legal Status: Migratory Waterfowl (game bird) 
Notes: Regular breeding species, passage migrant, and winter resident. 
Habitat: Wetlands, lakes, ponds. 
Reason(s) for concern: Partners In Flight CI priority species. Long-term decline in 
population and habitat. Competition and in-breeding with Mallard, a more numerous species 
with less-specific habitat preferences. 

American Coot 
Fulica americana 
Legal Status: Migratory Game Bird 
Notes: Rare. Regular breeding species, passage migrant, and winter resident. 
Habitat: Emergent wetlands; lakes with emergent vegetation. 
Reason(s) for concern: Decline in quantity and quality of wetlands. 

American Woodcock 
Scolopax minor 
Legal Status: Migratory Game Bird 
Notes: Regular breeding species and passage migrant. 
Habitat: Early-successional habitats, moist fields, thickets, forest clearings and seeps, brushy 
swamps. 
Reason(s) for concern: Partners In Flight priority species; a U.S. Shorebird Conservation 
Plan “species of high concern”; a Pennsylvania Watch List species (IIa); declining breeding 
and migrant populations. Sensitive to environmental contaminants through its principal food, 
earthworms. 

Bank Swallow 
Riparia riparia 
Legal Status: Protected 
Notes: Regular breeding species and passage migrant. 
Habitat: Riparian; nests in colonies. 
Reason(s) for concern: Colonies are vulnerable. 
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Barn Owl 
Tyto alba 
Legal Status: Protected 
Notes: At Risk. Regular breeding species and migrant; some individuals may be residents. 
Habitat: Grasslands, nests in large trees or human structures. 
Reason(s) for concern: Decline in populations, grassland habitat, potential nest sites, and 
prey species. Poorly studied nocturnal species. 

Black-billed Cuckoo 
Coccyzus erythropthalmus 
Legal Status: Protected 
Notes: Regular breeding species and passage migrant. 
Habitat: Forests and thickets. 
Reason(s) for concern: Partners In Flight IIA priority species; decline in breeding 
population. 

Blackburnian Warbler 
Dendroica fusca 
Legal Status: Protected 
Notes: Regular breeding species and passage migrant. 
Habitat: Mature conifer and mixed forests. 
Reason(s) for concern: Indicator of conifer forests; high densities in old growth conifer 
forests. A forest interior species sensitive to edge effects.  Partners In Flight priority IIC 
species. 

Black-throated Blue Warbler 
Dendroica caerulescens 
Legal Status: Protected. 
Notes: Regular breeding species and passage migrant. 
Habitat: Forest, especially where there is good stratification of vegetation. 
Reason(s) for concern: Indicator of high quality forest, especially with high vegetative 
structural diversity and dense deciduous understory.  A forest interior species sensitive to 
edge effects. Partners In Flight priority I species. 

Black-throated Green Warbler 
Dendroica virens 
Legal Status: Protected 
Notes: Regular breeding species and passage migrant. 
Habitat: Forest. 
Reason(s) for concern: High densities in old growth conifer forest. A forest interior species 
sensitive to edge effects, especially in south. More likely to occur where there are conifers. 

Blue-headed Vireo 
Vireo solitarius 
Legal Status: Protected 
Notes: Regular breeding species and passage migrant. 
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Habitat: Conifer and mixed forests. 
Reason(s) for concern: Associated with conifer forests and old growth conifers; also 
associated with riparian hemlocks that are threatened. 

Broad-winged Hawk 
Buteo platypterus 
Legal Status: Protected 
Notes: Regular breeding species and passage migrant. 
Habitat: Extensive forests. 
Reason(s) for concern: Indicator of large-scale forests. Sensitive to prey availability and 
forest fragmentation. State is major autumn migration corridor. 

Brown Thrasher 
Toxostoma rufum 
Legal Status: Protected 
Notes: Regular breeding species and passage migrant. 
Habitat: Thickets, early-successional forest, barrens, old fields. 
Reason(s) for concern:  Indicator of early-successional habitats; somewhat area-sensitive. 
Partners In Flight priority IIA species. 

Canada Warbler 
Wilsonia canadensis 
Legal Status: Protected 
Notes: Regular breeding species and passage migrant. 
Habitat: Forests, especially cool forests with a dense understory; conifer and shrub-scrub 
swamps. 
Reason(s) for concern: Partners In Flight I, II priority species. Northeast Region priority 
species. A forest interior species sensitive to edge effects. Needs dense forest understory. 

Chimney Swift 
Chaetura pelagica 
Legal Status: Protected 
Notes: Regular breeding species, passage migrant, and winter resident. 
Habitat: Urban settings and mature forests. 
Reason(s) for concern: Partners In Flight IIA priority species, decline in population. 

Common Moorhen 
Gallinula chloropus 
Legal Status: Migratory Game Bird 
Notes: Proposed Threatened. Regular breeding species and passage migrant. 
Habitat: Emergent wetlands. 
Reason(s) for concern: Perceived decline in population; decline in wetlands; may be area-
sensitive wetlands; poorly studied species. 
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Common Nighthawk 
Chordeiles minor 
Legal Status: Protected 
Notes: Regular breeding species and passage migrant. 
Habitat: Barren ground, nests on roofs of buildings. 
Reason(s) for concern: Poorly studied species, perceived population decline. Possible 
problems with nesting areas, prey populations (nocturnal insects). 

Eastern Meadowlark 
Sturnella magna 
Legal Status: Protected 
Notes: Regular breeding species and passage migrant. 
Habitat: Grasslands, agricultural landscapes, reclaimed strip mines. 
Reason(s) for concern: Declining population and habitat; indicator species for large-scale 
grasslands. As a ground nester, sensitive to nest disturbance and predation. Partners In Flight 
priority IIA species. 

Grasshopper Sparrow  
Ammodramus savannarum 
Legal Status: Protected 
Notes: Regular breeding species and passage migrant. 
Habitat: Grasslands, agricultural fields, reclaimed strip mines. 
Reason(s) for concern: Dramatic range-wide decline in populations. Indicator of large-scale 
grassland habitats. As a ground nester, sensitive to nest disturbance and predation. Partners In 
Flight priority IIC species. 

Great Blue Heron 
Ardea herodias 
Legal Status: Protected 
Notes: Regular breeding species, passage migrant, and wintering species. 
Habitat: Wetlands; nests in forests. Most nest in colonies. 
Reason(s) for concern: Colonial nesting. Nest sites sensitive to disturbance. Populations 
sensitive to water quality and prey availability (fish and amphibian populations). 

Kentucky Warbler 
Oporornis formosus 
Legal Status: Protected 
Notes: Regular breeding species and passage migrant. 
Habitat: Forests, especially those with shrubby understory. 
Reason(s) for concern: Indicator of high quality forests, especially those with shrubby 
understory in wetter, low elevation locations. A forest interior species sensitive to edge 
effects. Partners In Flight priority I species. 
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Pied-billed Grebe 
Podilymbus podiceps  
Legal Status: Protected 
Notes: Rare. Regular breeding species and passage migrant. Northeast Region priority 
species. Global rank G5. State rank S3. 
Habitat: Open water, wetlands. 
Reason(s) for concern: Decline in populations and habitat. May be an area-sensitive 
wetland species. Populations sensitive to prey availability (small fishes, and large insects) 
and disturbance by human activities (motorboats, water level control). 

Prairie Warbler 
Dendroica discolor 
Legal Status: Protected 
Notes: Regular breeding species and passage migrant. 
Habitat: Early successional forest, thickets, barrens, young conifers. 
Reason(s) for concern: Partners In Flight priority I species; Pennsylvania Watch List 
species; recent range-wide declines; high densities in pine-oak barrens. 

Red-headed Woodpecker 
Melanerpes erythrocephalus 
Legal Status: Protected 
Notes: Regular breeding species, passage migrant, and winter resident. 
Habitat: Savannah-like forests, parks, swamps. 
Reason(s) for concern: Decline in population; spotty distribution; poorly studied species. 
Partners In Flight priority I (continental importance) species. 

Red-shouldered Hawk 
Buteo lineatus 
Legal Status: Protected 
Notes: Regular breeding species, passage migrant, and winter resident. 
Habitat: Forests, especially riparian and swamp forests. 
Reason(s) for concern: Indicator of higher quality and large-scale forests. 

Ruddy Duck 
Oxyura jamaicensis 
Legal Status: Migratory Waterfowl (game bird) 
Notes: Very rare regular breeding species, common passage migrant, and winter resident. 
Habitat: Wetlands, lakes and ponds with emergent vegetation. 
Reason(s) for concern: Small and localized breeding populations; environmental quality of 
nesting locations. Needs dense emergent aquatic vegetation. 
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Sharp-shinned Hawk 
Accipiter striatus 
Legal Status: Protected 
Notes: Regular breeding species, passage migrant, and winter resident.  
Habitat: Conifer and mixed forests. 
Reason(s) for concern: Perceived decline in nesting and migrating populations; difficult to 
study species. May be an area-sensitive forest species. 

Solitary Sandpiper 
Tringa solitarius 
Legal Status: Protected 
Notes: Regular passage migrant. 
Habitat: Wetlands, lake and pond shores. 
Reason(s) for concern: Decline in wetland habitats. Representative of the wading birds 
(sandpipers and plovers) that migrate through the state, many once in much greater numbers. 

Sora 
Porzana carolina 
Legal Status: Migratory Game Bird 
Notes: Rare. Regular breeding species and passage migrant. 
Habitat: Emergent wetlands. 
Reason(s) for concern: Perceived decline in population; decline in wetlands; may be area-
sensitive wetlands; poorly studied species. 

Whip-poor-will 
Caprimulgus vociferus 
Legal Status: Protected 
Notes: Regular breeding species and passage migrant. Northeast Region priority species. 
Habitat: Forests and barrens. 
Reason(s) for concern: Partners In Flight IIA priority species. Poorly studied nocturnal 
species; perceived population decline; possible decline in prey populations (large nocturnal 
insects). 

Willow Flycatcher 
Empidonax traillii 
Legal Status: Protected 
Notes: Regular breeding species and passage migrant. 
Habitat: Brushy riparian habitat. 
Reason(s) for concern: Partners In Flight priority I (continental importance) species; decline 
in habitat through development. 
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Wilson's Snipe 
Gallinago delicata 
Legal Status: Protected 
Notes: PABS At-risk. Regular breeding species and passage migrant. 
Habitat: Wetlands, wet meadows. 
Reason(s) for concern: Decline in breeding and migrant populations; decline in wetland 
habitat. Difficult to survey and poorly studied. 

Winter Wren 
Troglodytes troglodytes 
Legal Status: Protected 
Notes: Regular breeding species, passage migrant, and winter resident. 
Habitat: Conifer and mixed forests, riparian habitats, brush. 
Reason(s) for concern: Indicator of high quality forests; often in old growth conifers. 

Yellow-breasted Chat 
Icteria virens 
Legal Status: Protected 
Notes: Regular breeding species and passage migrant. 
Habitat: Thickets, early successional forest, barrens. 
Reason(s) for concern: Indicator species of thickets and early successional forests. May be 
area-sensitive thicket species. Partners In Flight IIA priority species. 

Yellow-throated Vireo 
Vireo flavifrons 
Legal Status: Protected 
Notes: Regular breeding species and passage migrant. 
Habitat: Mature deciduous forests, especially riparian. 
Reason(s) for concern: Partners In Flight IIA priority species; indicator of forests with tall 
canopies. 

 Page 10-30  



Pennsylvania’s Comprehensive Wildlife Conservation Strategy Version 1.0 
________________________________________________________________________ 

Table 10.2. Ranking Factors for CWCS-Priority Birds. 

Common Name 
Global 
Rank 

State 
Rank 

Current 
(Legal) 

Status in 
PA 

PABS 
Proposed 

Statusd
PIF 

Rank 
NE 

Region Notes 
Immediate Concern       
        

Loggerhead Shrike G4 S1B PE PE IIA, IIC YES 
Warrants Federal pre-
listing activity 

Northern Bobwhite G5 S1  CA IIA NO 
Need for genetic 
research 

Olive-sided Flycatcher G4 SXB  PX I NO 68% decline in 20 yrs 

Piping Plover G3 SX LE PX I NO 

Great Lakes population 
Federally Endangered 
(LE) 

Sedge Wren G5 S1B PT PE IIA,IIC YES  
Short-eared Owl G5 S1B, S3N PE PE I YES  
Upland Sandpiper G5 S1S2B PT PT IIA YES  
        
        
High-Level Concern        

American Bittern G4 S1B PE PE  YES 

Need to develop 
effective sampling 
protocol 

Bald Eagle G4 S2B PE PT  NO  
 
Black Tern G4 S1B PE PE IIC YES  

 
Cerulean Warbler –R G4 S4B   I YES 

Responsibility species - 
forest interior species 
sensitive to edge 
effects. Threats 

 
Dickcissel G5 S2B  PE I NO  
 
Golden-winged Warbler – R G4 S4B   I YES 

Responsibility species. 
Threats. 

 
Henslow's Sparrow - R G4 S4B   I YES 

Responsibility species. 
Threats 

 
Long-eared Owl G5 

S2B, 
S2S3N  CU  YES 

Need to develop 
effective sampling 
protocol 

 
Marsh Wren G5 S2S3B  CR IIA NO  
 
Northern Harrier G5 S3B, S4N  CA IIC YES  
Peregrine Falcon G4 S1B, S1N PE PE IIC NO  
Prothonotary Warbler G5 S2S3B  CR I NO  
Summer Tanager G5 S3B  CR IIA NO  

Virginia Rail G5 S3B   IIA NO 

Need to develop 
effective sampling 
protocol 
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Responsibility Species       
Blue-winged Warbler G5 S4B   I NO  

Louisiana Waterthrush G5 S5B   IIA,IIC YES 

Indicator for high quality 
riparian forest- forest 
interior species 
sensitive to edge effects

Scarlet Tanager G5 S5B   IIA,IIB NO 
Forest interior species 
sensitive to edge effects

Tundra Swan (migratory 
population.) G5 S3N    NO 

PA is responsibility area 
for Eastern Population 
during staging/wintering

Wood Thrush G5 S5B   I NO 
Forest interior species 
sensitive to edge effects

Worm-eating Warbler G5 S4B   I NO 
Forest interior species 
sensitive to edge effects

        
Pennsylvania Vulnerable       
Black-crowned Night-Heron G5 S2S3B  PE  NO  

Blackpoll Warbler G5 SNA?S1?  PE  NO 

High elevation spruce 
forest associate. 
Peripheral. 

Common Tern G5 SXB PE PE  YES 
Not regularly occurring 
in PA 

Golden Eagle G5 SNA    YES 
Eastern populations 
Imperiled/vulnerable 

Great Egret G5 S1B PE PE  NO  

Green-winged Teal G5 
S1S2B, 
S3N  CR  NO 

High-quality wetlands 
associate 

King Rail G4G5 S1B PE PE IIA NO 

Peripheral species. 
Need to develop 
effective sampling 
protocol 

Least Bittern G5 S1B PE PE  NO 

Need to develop 
effective sampling 
protocol 

Northern Goshawk G5 
S2S3B, 
S3N  CR  NO  

Osprey G5 S2B PT PT  NO  

Pine Siskin G5 SNA  CU  NO 
Not regularly occurring 
in PA 

Red Crossbill G5 SNA  CU  NO 

Not regularly occurring 
in PA - vulnerable to the 
north of PA. Genetics 
issue 

        

Swainson's Thrush G5 
S2S3B, 
S5N  CR  NO 

Old growth conifer 
associate 

Yellow-bellied Flycatcher G5 S1S2B PT PE  NO 
Indicator for high-quality 
forest ecosystems 

Yellow-crowned Night Heron G5 S1B PE PE  NO  
        
Maintenance Concern       

Acadian Flycatcher - I G5 S5B   IIA NO 
Indicator of high quality 
riparian forests 

 Page 10-32  



Pennsylvania’s Comprehensive Wildlife Conservation Strategy Version 1.0 
________________________________________________________________________ 

Alder Flycatcher G5 S3S4B    NO  

American Black Duck G5 S4B, S4N   I, IIC NO 
Hybridization with 
Mallards 

American Coot G5 S3B, S3N  CR  NO 

Need to develop 
effective sampling 
protocol 

American Woodcock G5 S5B   
I, IIA, 
IIIB NO  

Bank Swallow G5 S4B    NO  

Barn Owl G5 S3B, S3N  CR  NO 

Need to develop 
effective sampling 
protocol 

Black-billed Cuckoo G5 S5B   IIA NO  

Blackburnian Warbler G5 S4B   IIC NO 
Old growth conifer 
associate 

Black-throated Blue Warbler - I G5 S4B   I NO 

Indicator of high-quality 
forests with structural 
diversity 

Black-throated Green Warbler G5 S5B    NO  

Blue-headed Vireo G5 S5B    NO 
Conifer, hemlock/old 
growth associate 

Bobolink G5 S4B   I, IIC NO  

Broad-winged Hawk - I G5 S5B    NO 

Indicator for high-
quality, large-scale 
forests 

Brown Thrasher - I G5 S4B   IIA NO 
Indicator of early 
successional habitats 

Canada Warbler G5 S4B   I YES  
Chimney Swift G5 S5B   IIA NO  

Common Moorhen G5 S3B  CA  NO 

Need to develop 
effective sampling 
protocol 

Common Nighthawk G5 S3S4B    NO 

Need to develop 
effective sampling 
protocol 

Eastern Meadowlark - I G5 S5B, S4N   IIA NO 
Indicator for large scale 
grassland habitats 

Grasshopper Sparrow - I G5 S4B   IIC NO 
Indicator of large-scale 
grassland habitats 

Great Blue Heron G5 
S3S4B, 
S4N    NO  

Kentucky Warbler - I G5 S4B   I NO 

Indicator of high quality 
forest with structural 
diversity 

Pied-billed Grebe G5 S3B, S4N  CR  YES 

Need to develop 
effective sampling 
protocol 

Prairie Warbler G5 S4B   I, IIB NO 
Pine-oak barren 
associate 

Red-headed Woodpecker G5 S4B, S4N   I NO  

Red-shouldered Hawk - I G5 
S4B, 
S3S4N    NO 

Indicator for high 
quality, large-scale 
forests 

Ruddy Duck G5 S3N    NO  
Sharp-Shinned Hawk G5 S4B, S5N   IIA NO  
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Solitary Sandpiper G5 SNA    NO  

Sora G5 S3B  CR  NO 

Need to develop 
effective sampling 
protocol 

Tundra Swan G5 S3N    NO  

Whip-poor-will G5 S4B   IIA YES 

Need to develop 
effective sampling 
protocol 

Willow Flycatcher G5 S5B   I NO  

Wilson's Snipe G5 S3B, S3N  CR  NO 

Need to develop 
effective sampling 
protocol 

Winter Wren - I G5 S4B, S4N    NO 
Indicator for high quality 
forests/old growth 

Yellow-breasted Chat - I G5 S5B   IIA NO 

Indicator for early 
successional 
forest/thickets 

Yellow-throated Vireo - I G5 S4B   IIA NO 
Indicator for tall canopy 
forest 

 

10.6 CWCS-PRIORITY REPTILES AND AMPHIBIANS 
 
Reptiles and amphibians are among the earliest animals known to inhabit Earth. They also 
are some of the most fragile members of Pennsylvania’s wildlife community. Amphibians 
have shown declines on a worldwide scale with a variety of factors that may be contributing 
to the loss, including: habitat loss and fragmentation; increased road mortality as a result of 
fragmentation; decreased water quality and quantity; exposure to chemical contaminants 
(pesticides, herbicides, PCBs, metals, etc); pollution of wetlands, ponds, lakes and vernal 
pools from contaminants like acid mine drainage, road salt, stormwater run-off, phosphates 
and nitrates; destruction and removal of vegetation along the margins of rivers, ponds and 
lakes; introduction of predatory amphibians (bullfrogs) and game fish into breeding 
ponds/lakes; channeling and dredging of rivers causing swift currents and flow;  increased 
Ultraviolet Radiation (UV) exposure; competition with more ubiquitous, generalist species; 
infection by Chytrid fungus; increased parasitic trematode infections, and; increased road 
traffic surrounding breeding sites. 
 
Habitat loss and fragmentation are major threats to amphibians and reptiles in Pennsylvania.  
Pennsylvania ranks 5th in the nation in the amount of open space the state loses to 
development every day.  Pennsylvania has also lost nearly half of its wetlands, which provide 
critical breeding habitat for many species.  
 
Many reptiles are also susceptible to road mortality because of their use of a variety of 
habitats and fairly long-distance movements between them.  Species where breeding and 
overwintering habitats are separated by roadways are particularly vulnerable.  Collection of 
commercially-desirable species for the pet trade and persecution of others, such as snakes, 
also takes its toll upon vulnerable populations.  
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Turtles exhibit a unique suite of co-evolved life-history characteristics including delayed 
sexual maturity, long reproductive lifespan, and low fecundity; such factors combine to make 
populations highly sensitive to changes in survivorship of adults and older juveniles. The 
presence of turtles in some areas should not be taken as evidence that populations in those 
areas are necessarily viable.  Long lifespan, long generation time, and relatively slow growth 
may contribute to the presence of turtles in a given area long after recruitment has ceased or 
populations reach levels below which sustainability or recovery is possible.  Acute impacts to 
turtles, such as the loss of important nesting areas or unsustainable mortality of adults, may 
remain undetectable until populations reach critical levels or become extirpated.   
 
Presented below are the reptiles and amphibians of greatest conservation concern in 
Pennsylvania. 
 
IMMEDIATE CONCERN  
 
Bog Turtle - R 
Clemmys muhlenbergii 
Status/notes: Federally Threatened species; Global rank G3. Habitat specialist.  
Habitat: Shallow marshes and late successional wetlands 
Reason(s) for concern: Spotty distribution of habitat, collecting and (illegal) commercial 
trade. PA is responsibility area for the northern population. 
 
Hellbender - R 
Cryptobranchus alleganiensis 
Status/notes: Greater than five percent of world’s breeding population is found in 
Pennsylvania. Northeast Region priority species – warranting Federal prelisting 
consideration. 
Habitat: Medium-grade clear-water streams 
Reason(s) for concern: Evidence of decline, sensitive to poor water quality. Pennsylvania 
has high responsibility for this species, representing 25% of the total global range of the 
species 
 
Mountain Chorus Frog-R 
Pseudacris brachyphona 
Status/notes: Northeast Region priority species; habitat specialist 
Habitat: Seeps, springs, pools in small streams 
Reason(s) for concern: Population decline. Pennsylvania represents a significant portion of 
the species’ range, yet no record in Pennsylvania in more than 40 years. 
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Spotted Turtle - R 
Clemmys guttata 
Status/notes: Northeast Region responsibility species; greater than five percent of world’s 
breeding population is found in Pennsylvania 
Habitat: Wetlands, vernal ponds 
Reason(s) for concern: High risk of habitat destruction, spotty habitat distribution, 
collecting and (illegal) commercial trade, mortality from motor vehicles; widescale declines. 
 
Timber Rattlesnake - R 
Crotalus horridus 
Status/notes: Pennsylvania candidate species of special concern; Greater than five percent of 
world’s breeding population is found in Pennsylvania; regional special concern species; 
Northeast Region priority species – warranting Federal prelisting consideration; Habitat 
specialist 
Habitat: Talus slopes, rock outcrops, ridge tops surrounded by unfragmented, oak-rich 
Forests. 
Reason(s) for concern: Collecting, declining in abundance in some areas, restriction to 
rocky areas makes it a strong flagship for this habitat type. 
 
Wood Turtle - R 
Glyptemys insculpta 
Status/notes: Greater than five percent of world’s breeding population is found in 
Pennsylvania. Northeast Region priority species – warranting Federal prelisting 
consideration. 
Habitat: Forested riparian areas 
Reason(s) for concern: Unknown status, Pennsylvania is stronghold for this species 
containing more than 5% of the world’s remaining natural breeding population. Collecting 
and (illegal) commercial trade, mortality from motor vehicles. 
 
Blanding’s Turtle 
Emys blandingii 
Status/notes: Pennsylvania candidate species of special concern.  
Habitat: Grassy upland/wetland mosaics and ponds.  
Reason(s) for concern: Status poorly understood, likely extirpated in Pennsylvania. 
Northeast Region priority species – warranting Federal prelisting consideration. S1. 
 
Eastern Massasauga Rattlesnake 
Sistrurus catenatus catenatus 
Status/notes: Pennsylvania endangered species. Northeast Region priority species. 
warranting Federal prelisting consideration. Sub-species’ global rank G3G4. 
Habitat: Grassland upland/wetland mosaics. 
Reason(s) for concern: Major decline in abundance, illegal collecting, global rarity, 
restricted habitat, requires open areas that make it susceptible to succession. Species is on the 
verge of extinction in the Commonwealth. It is now limited to 4 isolated populations. 
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Green Salamander 
Aneides aeneus 
Status/notes: Pennsylvania threatened species; Northeast Region priority species; habitat 
specialist. Global rank G3G4. State rank S1. 
Habitat: Sandstone outcrops 
Reason(s) for concern: Restricted distribution, specialized habitat. 
 
Kirtland’s Snake 
Clonophis kirtlandii 
Status/notes: Pennsylvania endangered species. Global rank G2. 
Habitat: Disturbed habitats, often near wetlands 
Reason(s) for concern: Prefers open, damp areas in and around large cities; limited 
distribution; susceptible to wetland encroachment. 
 
HIGH LEVEL CONCERN 
 
Mountain Earth Snake - R 
Virginia valeriae pulchra 
Status: Northeast Region responsibility species.  
Habitat: Moderate to steep wooded slopes with abundant rocky cover. 
Reason(s) for concern: Vulnerable - habitat loss; sporadic distribution. Pennsylvania has 
high responsibility for the species, with 80% of global range encompassed within the 
Commonwealth. 
 
Northern Coal Skink - R 
Eumeces anthracinus anthracinus 
Status/notes: Northeast Region priority species. 
Habitat: Open deciduous forest, hillsides, often near streams 
Reason(s) for concern: Restricted distribution, status unknown. Pennsylvania is a 
responsibility area, with approximately 25 to 30 percent of the global range occuring within 
the Commonwealth. 
 
Shorthead Garter Snake -R 
Thamnophis brachystoma 
Status/notes: Ninety percent (90%) of world’s breeding population is found in Pennsylvania 
Habitat: Deciduous thickets, near riparian areas, open or rocky areas, meadows, habitat 
generalist. 
Reason(s) for concern: Status poorly understood; evidence of decline; collecting; succession 
of preferred habitats. Over 90% of T. brachystoma’s range occurs within the state of 
Pennsylvania. As the primary stewards of this species, the long-term viability of T. 
brachystoma rests with the powers of Pennsylvania. 
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Broadhead Skink 
Eumeces laticeps 
Status/notes: Pennsylvania candidate species of special concern; Northeast Region priority 
species. 
Habitat: Deciduous woodlands 
Reason(s) for concern: Status unknown. Only two specimens ever collected in 
Pennsylvania. 
 
Eastern Ribbon Snake 
Thamnophis sauritus sauritus 
Status/notes: Northeast Region priority species. 
Habitat: Marshes, vernal ponds, wet meadows 
Reason(s) for concern: Habitat and food specialist, uncommon, status poorly understood, 
evidence of decline. 
 
Eastern Spadefoot 
Scaphiopus holbrookii 
Status/notes: Northeast Region priority species; peripheral species 
Habitat: River floodplains and vernal pools, requires areas with sandy soils 
Reason(s) for concern: Naturally rare, status poorly understood. 
 
New Jersey Chorus Frog 
Pseudacris triseriata kalmi 
Status/notes: PA Endangered. Sub-species global rank G4 
Habitat: Coastal estuaries, vernal ponds, swamp forests. 
Reason(s) for concern: State endangered, Northeast Region priority species. 
 
Northern Cricket Frog 
Acris crepitans 
Status/notes: No designation; peripheral species 
Habitat: Vegetated wetlands 
Reason(s) for concern: Status poorly understood, periphery of range, drastic declines 
throughout its range in Pennsylvania. 
 
Queen Snake 
Regina septemvittata 
Status: Northeast Region priority species. 
Habitat: Streams with crayfish 
Reason(s) for concern: Pollution, limited distribution, status poorly understood, evidence of 
decline, native crayfish being replaced by more aggressive invasive crayfish. 
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Redbelly Turtle 
Pseudemys rubriventris 
Status/notes: Pennsylvania threatened species; habitat specialist. Northeast Region priority 
species. 
Habitat: Rivers, reservoirs, ponds 
Reason(s) for concern: Small number of populations, habitat loss, periphery of range 
suffering from competition with introduced red-eared slider (Trachemys scripta). 
 
RESPONSIBILITY SPECIES (many Immediate Concern and High Level Concern species 
are also PA Responsibility Species) 
Jefferson Salamander-R 
Ambystoma jeffersonianum 
Status/notes: Northeast Region priority species; habitat specialist 
Habitat: Vernal pool obligate species 
Reason(s) for concern: Status poorly understood, evidence of decline, represents vital 
community element. Species undergoing extensive hybridization. Populations throughout 
southern Pennsylvania appear to consist of non-hybrid individuals and thus may be of high 
conservation value. 
 
PENNSYLVANIA VULNERABLE 
 
Coastal Plain Leopard Frog 
Rana sphenocephala 
Status/notes: Pennsylvania endangered species 
Habitat: Vegetated wetlands 
Reason(s) for concern: Restricted distribution in Pennsylvania 
 
Eastern Earth Snake 
Virginia valeriae valeriae 
Status/notes: No designation; peripheral species 
Habitat: Wooded areas 
Reason(s) for concern: Status poorly understood, no recent records, periphery of range. 
Virtually nothing known of the biology of the subspecies in Pennsylvania. No records in 50 
years. 
 
Rough Green Snake 
Opheodrys aestivus  
Status/notes: State threatened species; peripheral species 
Habitat: Riparian areas, thickets 
Reason(s) for concern: Limited distribution, periphery of range 
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Upland Chorus Frog 
Pseudacris feriarum 
Status/notes: No designation 
Habitat: Open palustrine emergent wetlands mixed with small, shallow areas of temporary 
(vernal) standing water in south-central PA. 
Reason(s) for concern: Apparent decline in numbers, limited distribution, periphery of 
range 
 
Western Chorus Frog 
Pseudacris triseriata 
Status/notes: No designation 
Habitat: Open palustrine emergent wetlands mixed with small, shallow areas of temporary 
(vernal) standing water in northwest PA. 
Reason(s) for concern: Apparent decline in numbers, limited distribution, periphery of 
range 
 
MAINTENANCE CONCERN 
 
Eastern Box Turtle 
Terrapene carolina 
Status/notes: Northeast Region priority species. 
Habitat: Habitat generalist, found throughout state 
Reason(s) for concern: Habitat loss, collecting and (illegal) commercial trade, mortality 
from motor vehicles, status of recruitment unknown, some evidence of decline, Northeast 
region priority species. 
 
Eastern Fence Lizard 
Sceloporus undulatus 
Status/notes: No designation 
Habitat: Open rocky areas, talus slopes 
Reason(s) for concern: Spotty distribution, status poorly understood, evidence of decline, 
requires open areas which makes it susceptible to succession. 
 
Eastern Hognose Snake 
Heterodon platirhinos 
Status/notes: Northeast Region priority species. 
Habitat: Sandy soils, shale areas, ridge tops, riparian floodplains 
Reason(s) for concern: Vulnerable - restricted habitat, limited distribution, status unknown, 
food specialist, collecting. 
 
Four-Toed Salamander 
Hemidactylium scutatum 
Status/notes: No designation; habitat specialist 
Habitat: Areas with sphagnum, particularly bogs and swamps 
Reason(s) for concern: Unknown status, spotty distribution. 
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Fowlers Toad 
Bufo fowleri 
Status/notes: No designation; habitat specialist 
Habitat: River bottoms, lake edges, sandy places, urban gardens w/ alluvium deposits of dry 
gravelly and sandy substrate 
Reason(s) for concern: Recent disappearance from western Pennsylvania, apparent declines 
elsewhere, status poorly understood in eastern Pennsylvania. 
 
Map Turtle 
Graptemys geographica 
Status/notes: No designation 
Habitat: Rivers and lakes 
Reason(s) for concern: Restricted range, habitat loss, mortality from motor vehicles. 
Delaware and Susquehanna River populations are geographically isolated from the rest of 
their range, so may be genetically important. Isolation and restriction to a few river systems 
places them at high risk of extinction in the Commonwealth. 
 
Marbled Salamander 
Ambystoma opacum 
Status/Notes: No designation; habitat specialist 
Habitat: Vernal pool obligate species 
Reason(s) for concern: Status poorly understood, evidence of decline, represents vital 
community element. 
 
Northern Copperhead 
Agkistrodon contortrix mokasen 
Status/notes: No designation 
Habitat: Open, rocky areas in deciduous hardwood forests, particularly sites with low 
surface vegetation, reduced amounts of shade, and soil temperatures elevated by sunlight 
Reason(s) for Concern: Pennsylvania may function as a stronghold for the continued 
survival of this species in the northeastern United States. 
 
Northern Leopard Frog 
Rana pipiens 
Status/notes: Northeast Region priority species. 
Habitat: Riparian floodplains, wet meadows, cattail marshes, vernal ponds 
Reason(s) for concern: Localized reduction in range. Previously common in Pennsylvania 
and the northeast, but significant decline in numbers suspected in recent years. 
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Smooth Green Snake 
Liochlorophis vernalis 
Status/notes: No designation 
Habitat: Meadows, grassy marshes, moist grassy fields at forest edge, mountain shrublands, 
stream borders, bogs, forest openings, abandoned farmland, vacant lots.  
Reason(s) for Concern: Populations appear to be declining in numbers in Pennsylvania and 
throughout much of the species range. 
 
Striped Chorus Frog 
Pseudacris triseriata 
Status/notes: No designation 
Habitat: Marshy areas with emergent vegetation, riparian floodplains. 
Reason(s) for concern: Severe decline in numbers. 
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Table 10.3.  Ranking Factors for CWCS-Priority Amphibians 
  

 
Common 
Name 

Global 
Rank 

State 
Rank 

Current 
(Legal) 

Status in 
PA 

PABS 
Proposed 

Statusd
NE 

Region Notes 
Immediate Concern      
GREEN SALAMANDER G3G4 S1 PT PT YES  

HELLBENDER - R G3G4 
S3S4 
(NOTE)   YES 

Responsibility 
species / 
Warrants 
Federal pre-
listing activity / 
water quality 
indicator 

MOUNTAIN CHORUS 
FROG-R G5 

S4 (SEE 
NOTE)  S2 YES 

No record in 
PA in more 
than 40 yrs. 

       
High-Level Concern       

EASTERN SPADEFOOT G5 S1S2  S1 YES 

Peripheral 
species. 
Naturally rare 
in PA 

NEW JERSEY CHORUS 
FROG G5T4 S1 PE PE YES 

Peripheral 
species, may 
be extirpated 

NORTHERN CRICKET 
FROG G5 S3S4  S2 NO 

Peripheral 
species, 
showing steep 
declines 

       
Responsibility Species      
Hellbender (see above)       
Mountain Chorus Frog 
(above)       
JEFFERSON 
SALAMANDER-R G4 S4   YES 

Hybridization 
issues 

       
Pennsylvania Vulnerable      
COASTAL PLAIN 
LEOPARD FROG G5 S2 PE PE NO  

UPLAND CHORUS FROG G5 S4  S2 NO 
Peripheral 
species 

WESTERN CHORUS 
FROG G5 S4  S2 NO 

Peripheral 
species 

       
Maintenance Concern      
FOUR-TOED 
SALAMANDER G5 S4   NO  
FOWLERS TOAD G5 SNR (SU)  S3S4 NO  
MARBLED SALAMANDER G5 S3S4   NO  
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NORTHERN LEOPARD 
FROG G5 S4   YES  

STRIPED CHORUS FROG G5 S4  S2 NO 
Severe decline 
in numbers 

 
 
Table 10.4.  Ranking Factors for CWCS-Priority Reptiles 

      

Common Name 
Global 
rank 

State 
rank 

PA 
(Legal) 
Status 

PABS 
(Proposed) 

Status 
NE 

Region Notes 
Immediate Concern       

BLANDING'S TURTLE G4 S1 PC PX YES 

Warrants 
Federal pre-
listing activity 

BOG TURTLE - R G3 S2 PE PE N/A 

Responsibility 
species 
(northern 
population)/Fe
derally 
Threatened 

EASTERN MASSASAUGA G3G4T3T4 S1S2 PE PE YES 

Warrants 
Federal pre-
listing activity 

KIRTLAND'S SNAKE G2 SH PE PE NO 

Possibly 
extirpated. 
Genetic issues 
- isolated 
populations 

SPOTTED TURTLE - R G5 S4  S3 YES 

Responsibility 
species. Wide-
scale declines.

TIMBER RATTLESNAKE - 
R G4 S3S4 PC CA YES 

Responsibility 
species / 
Warrants 
Federal pre-
listing activity 

WOOD TURTLE - R G4 
S4 
(NOTE)  S3S4 YES 

Responsibility 
species / 
Warrants 
Federal pre-
listing activity 

       
High-Level Concern       

BROADHEAD SKINK G5 S1 PC CR YES 
Peripheral 
species 

EASTERN RIBBON SNAKE G5 S4  S3S4 YES  

MOUNTAIN EARTH SNAKE 
- R G5T3T4 S3S4  S3 YES 

Responsibility 
- 80% of global 
range occurs 
in PA 

NORTHERN COAL SKINK - 
R G5 S3   NO 

Responsibility 
– 30% of 
global range 
occurs in PA 

QUEEN SNAKE G5 S4  S3 YES  
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REDBELLY TURTLE G5 S2 PT CA YES 
Peripheral 
Species 

SHORTHEAD GARTER 
SNAKE - R G4 S4  S3 NO 

Responsibility 
species: 90% 
of range in PA

       
Responsibility Species      
Bog Turtle (see above)       
Mountain Earth Snake (see 
above)       
Northern Coal Skink (see 
above)       
Shorthead Garter Snake 
(see above)       
Spotted Turtle (see above)       
Timber Rattlesnake (see 
above)       
Wood Turtle (see above)       
       
Pennsylvania Vulnerable      

EASTERN EARTH SNAKE G5 S4  S2 NO 

No record in 
50 years. 
Known from 
only 4 
locations. 

ROUGH GREEN SNAKE G5 S1 PT PT NO  
       
Maintenance Concern      
EASTERN BOX TURTLE G5 S5  S4 YES  
EASTERN FENCE LIZARD G5 S5  S3S4 NO Peripheral 
EASTERN HOGNOSE 
SNAKE G5 S3S4   YES  

MAP TURTLE G5 S3  S3S4 NO 

Isolated 
populations 
with possible 
genetics 
issues 

NORTHERN 
COPPERHEAD G5 S5   NO  

SMOOTH GREEN SNAKE G5 S5   NO  
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10.7 CWCS-PRIORITY FISH 
 
Pennsylvania has been home to many different types of fish because it offers many types of 
aquatic conditions. But pollution, changes in habitat, introduction of foreign species and 
other factors have influenced the range, densities, and, in some cases, presence of the 
Commonwealth’s fish over time. What follows is a listing of fish of greatest conservation 
concern in Pennsylvania. It includes the species scientific name, status information and a 
general listing of waters it inhabits or has inhabited.  
 
IMMEDIATE CONCERN 
 
Atlantic Sturgeon - R 
Acipenser oxyrinchus  
Status: Pennsylvania endangered species; critically imperiled listing on state Natural 
Heritage Inventory; breeding status survey needed. Northeast Region priority species. Global 
rank G3. 
Waters Inhabited: Delaware and Susquehanna estuaries. 
Reason(s) for Concern: Reproductive status uncertain; breeding status in the Delaware 
River uncertain (adults but very few juveniles being detected). 
 
Cheat Minnow - R 
Pararhinichthys bowersi 
Status: Critically imperiled listing on state Natural Heritage Inventory. G1G2. 
Waters Inhabited: Youghiogheny river drainage.   
Reason(s) for Concern: Pennsylvania has high responsibility for this species, which is 
confined to a few streams in Pennsylvania, Maryland and West Virginia. 
 
Chesapeake Logperch –R  (Susquehanna River population only) 
Percina caprodes  
Status: No designation. This species is taxonomically distinct from the  
nominate form and has recently been elevated to specific status. 
Waters Inhabited: Survives in the Susquehanna in Pennsylvania and Maryland from 
Conowingo Pool downriver. Potomac population is extirpated. 
Reason(s) for Concern: Pennsylvania has high responsibility for this species, which has 
extremely limited distribution. Confined to lower Susquehanna River, it is possible that  40-
50% of the global population occurs in Pennsylvania. 
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Eastern Sand Darter -R 
Ammocrypta pellucida 
Status: Pennsylvania endangered species; critically imperiled listing on state Natural 
Heritage Inventory; under federal review. Northeast Region priority species – warranting 
Federal prelisting consideration. G3 rank. 
Waters Inhabited: Lake Erie, Ohio-Allegheny river drainage; limited distribution in French 
Creek 
Reason(s) for Concern: Limited distribution. Lake Erie status uncertain after recent 
introductions of non-native species. 
 
Gravel Chub 
Erimystax x-punctatus  
Status: Pennsylvania endangered species; critically imperiled listing on state Natural 
Heritage Inventory. Northeast Region priority species – warranting Federal prelisting 
consideration 
Waters Inhabited: Allegheny River drainage 
Reason(s) for Concern: Limited distribution; very rare in Pennsylvania. 
 
Lake Sturgeon  
Acipenser fulvescens 
Status: Pennsylvania endangered species; critically imperiled listing on state Natural 
Heritage Inventory. Northeast Region priority species – warranting Federal prelisting 
consideration. Global rank G3. 
Waters Inhabited: Rare in Lake Erie; extirpated from Pennsylvania portion of Ohio 
drainage. 
Reason(s) for Concern: Limited distribution. 
 
Longnose Sucker - R 
Catostomus catostomus  
Status/notes: Pennsylvania endangered species; critically imperiled listing on state Natural 
Heritage Inventory; has been petitioned for federal listing. 
Waters Inhabited:  Ohio-Youghiogheny river drainage. 
Reason(s) for Concern: Pennsylvania has high responsibility for this species: Ohio-
Youghiogheny population is a "distinct population segment" under Endangered Species Act; 
extirpated in Maryland and West Virginia; remains in only Pennsylvania. 
 
Shortnose Sturgeon -R 
Acipenser brevirostrum  
Status: Federally endangered species; Pennsylvania endangered species. Global rank G3. 
Waters Inhabited: Delaware estuary; appears stable in Pennsylvania. 
Reason(s) for Concern: extremely limited distribution. 
 
 
 
 
 

 Page 10-47  



Pennsylvania’s Comprehensive Wildlife Conservation Strategy Version 1.0 
________________________________________________________________________ 

 
Spotted Darter - R 
Etheostoma maculatum  
Status: Pennsylvania threatened species; imperiled listing on state Natural Heritage 
Inventory; under federal review. Global rank G2. Northeast Region priority species – 
warranting Federal prelisting consideration. 
Waters Inhabited: Allegheny River drainage; extirpated from Shenango; locally common in 
French Creek. 
Reason(s) for Concern: Limited distribution. 
 
HIGH LEVEL CONCERN 
 
Banded Sunfish 
Enneacanthus obesus 
Status: Pennsylvania endangered species. Northeast Region priority species. 
Waters Inhabited: Delaware estuary. 
Reason(s) for Concern: Critically imperiled listing on state Natural Heritage Inventory. 
Not collected in Pennsylvania since 1977. 
 
Blue-breast Darter  
Etheostoma camurum  
Status: Pennsylvania threatened species; imperiled listing on state Natural Heritage 
Inventory. Northeast Region priority species – warranting Federal prelisting consideration 
Waters Inhabited: Allegheny River drainage. 
Reason(s) for Concern: Populations may be stable or increasing slightly. 
 
Bridle Shiner  
Notropis bifrenatus  
Status: Pennsylvania endangered species; critically imperiled listing on state Natural 
Heritage Inventory. Northeast Region priority species. 
Waters Inhabited: Delaware River drainage. 
Reason(s) for Concern: Formerly common, but reduced to a single known population; 
apparent decline range-wide. 
 
Checkered Sculpin-R 
Cottus sp. 7 – not described 
Status: Critically imperiled listing on state Natural Heritage Inventory 
Waters Inhabited: Potomac River drainage; known to have inhabited a few spring runs in 
Franklin County. 
Reason(s) for Concern: Extremely limited distribution. 
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Gilt Darter  
Percina evides  
Status: Pennsylvania endangered species; critically imperiled and imperiled listings on state 
Natural Heritage Inventory. Northeast Region priority species – warranting Federal prelisting 
consideration. 
Waters Inhabited: Allegheny River drainage. 
Reason(s) for Concern: populations may be stable or decreasing slightly. 
 
Ironcolor Shiner  
Notropis chalybaeus  
Status: Pennsylvania endangered species; critically imperiled listing on state Natural 
Heritage Inventory. 
Waters Inhabited: Delaware River. 
Reason(s) for Concern: Limited distribution; single known population in Pennsylvania. 
 
Mountain Madtom 
Noturus eleutherus  
Status: Pennsylvania endangered species; critically imperiled listing on state Natural 
Heritage Inventory. 
Water Inhabited: Allegheny River drainage. 
Reason(s) for Concern: populations may be stable or decreasing slightly. 
 
Northern Brook Lamprey 
Ichthyomyzon fossor  
Status: Pennsylvania endangered species. Northeast Region priority species. 
Waters Inhabited: Lake Erie, recorded only a few times from Conneaut Creek drainage, 
Crawford and Erie County. 
Reason(s) for Concern: Critically imperiled listing on state Natural Heritage Inventory. 
 
Northern Madtom -R 
Noturus stigmosus  
Status: Pennsylvania endangered species; imperiled listing on state Natural Heritage 
Inventory. Global rank G3. 
Waters Inhabited: Allegheny River drainage only. 
Reason(s) for Concern: populations may be stable or decreasing slightly. 
 
Paddlefish 
Polydon spathula  
Status: extirpated listing on state Natural Heritage Inventory. 
Waters Inhabited: Ohio River drainage. 
Reason(s) for Concern: Presently classified as extirpated; reintroduction effort in place. 
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Rainbow Smelt  
Osmerus mordax  
Status: Exotic listing on state Natural Heritage Inventory. 
Waters Inhabited: Delaware River drainage; introduced in Ohio and Susquehanna River 
drainages; native to Delaware with a few recent records.  
Reason(s) for Concern: Not enough information is available to make a priority 
characterization. No documented breeding in Pennsylvania. 
 
Tippecanoe Darter  
Etheostoma tippecanoe  
Status: Pennsylvania endangered species; imperiled listing on state Natural Heritage. 
Inventory. Northeast Region priority species – warranting Federal prelisting consideration 
Waters Inhabited:  Allegheny River drainage. 
Reason(s) for Concern: populations may be stable or apparently increasing. 
 
RESPONSIBILITY SPECIES 
(also see species marked ‘R’ above) 
 
Longhead Darter -R 
Percina macrocephala  
Status: Pennsylvania threatened species; Imperiled and vulnerable listings on state Natural 
Heritage Inventory. Northeast Region priority species. Global rank G3. 
Waters Inhabited: Locally common in French Creek and Allegheny River.  
Reason(s) for Concern: Globally rare. It is likely that Pennsylvania retains 60 percent or 
more of the Ohio River population and 40 percent or more of total numbers if others are not 
accorded species status. Ultimately, Pennsylvania will likely contain 50% or more of the 
world's longhead darters. No immediate conservation concerns in PA other than long-term 
monitoring. 
 
Mountain Brook Lamprey - R 
 Ichthyomyzon greeleyi 
Status: Pennsylvania threatened species; imperiled listing on state Natural Heritage 
Inventory. Northeast Region priority species. Global rank G3G4. 
Waters Inhabited: Ohio River drainage. 
Reason(s) for Concern: populations may be stable or decreasing slightly. 
 
Ohio lamprey - R 
Ichthyomyzon bdellium  
Status: Pennsylvania candidate species of special concern; imperiled and vulnerable listings 
on state Natural Heritage Inventory. Northeast Region priority species. 
Waters Inhabited: Ohio River drainage 
Reason(s) for Concern: Species appears to be stable and may be present in sufficient 
numbers to consider removing from conservation status category 
 

 Page 10-50  



Pennsylvania’s Comprehensive Wildlife Conservation Strategy Version 1.0 
________________________________________________________________________ 

Streamline Chub -R 
Erimystax dissimilis 
Status: Critically imperiled and imperiled listings on state Natural Heritage Inventory 
Waters Inhabited: Ohio River drainage. 
Reason(s) for Concern: Limited, disjunct distributions; significant portions of populations 
occur in Pennsylvania. 
 
Tonguetied Minnow -R 
Exoglossum laurae  
Status: Vulnerable and apparently secure listings on state Natural Heritage Inventory. 
Waters Inhabited: Ohio River drainage. 
Reason(s) for Concern: Limited, disjunct distributions; significant portions of populations 
occur in Pennsylvania. 
 
PENNSYLVANIA VULNERABLE 
 
Bigmouth Buffalo  
Ictiobus cyprinellus  
Status: Pennsylvania Endangered Species and critically imperiled listing on state Natural 
Heritage Inventory. 
Waters Inhabited: Lake Erie 
Reason(s) for Concern: not enough information is available to make a priority 
characterization. 
 
Bigmouth Shiner  
Notropis dorsalis  
Status: Pennsylvania threatened species; imperiled listing on state Natural Heritage 
Inventory. 
Waters Inhabited: Allegheny River drainage. 
Reason(s) for Concern: populations may be stable or decreasing slightly. 
 
Black Buffalo 
Ictiobus niger  
Status: No designation; status uncertain 
Waters Inhabited: big river areas of the Ohio, Monongahela, and/or lower Allegheny rivers 
Reason(s) for Concern: May be increasing or stabilizing at relatively low numbers. Recent 
sampling indicates that they are widespread, but are not being caught in great numbers. 
 
 
Black Bullhead  
Ameiurus melas  
Status: Pennsylvania endangered species; critically imperiled listing on state Natural 
Heritage Inventory;  
Waters Inhabited: Lake Erie- Ohio River drainage. 
Reason(s) for Concern: Status survey needed; no post-1985 collections from Pennsylvania. 
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Blackchin Shiner 
Notropis heterodon  
Status: Pennsylvania endangered species; critically imperiled listing on state Natural 
Heritage Inventory; status survey needed. 
Waters Inhabited: Allegheny River drainage;  
Reason(s) for Concern: Limited distribution; currently confined to two glacial lakes in Erie 
County. 
 
Brindled Madtom  
Noturus miurus  
Status: Pennsylvania threatened species; imperiled listing on state Natural Heritage 
Inventory. 
Waters Inhabited: Lake Erie and Ohio River drainage.   
Reason(s) for Concern: populations may be stable or decreasing slightly. 
 
Burbot (Allegheny River  population) 
Lota lota  
Status: Pennsylvania endangered species; critically imperiled and imperiled listings on state 
Natural Heritage Inventory. 
Waters Inhabited: Allegheny River drainage S1S2. Lake Erie (common). 
Reason(s) for Concern: populations may be stable or decreasing slightly. 
 
Channel Darter  
Percina copelandi  
Status: Pennsylvania endangered species; imperiled listing on state Natural Heritage 
Inventory. Northeast Region priority species. 
Waters Inhabited: Lake Erie and Ohio River drainage 
Reason(s) for Concern: Locally common throughout the Allegheny and larger tributaries; 
Lake Erie drainage. 
 
Cisco 
Coregonus artedi 
Status: Pennsylvania Endangered Species and historical listing on state Natural Heritage 
Inventory. 
Waters Inhabited: Lake Erie. 
Reason(s) for Concern: not enough information is available to make a priority 
characterization. 
 
Ghost Shiner 
Notropis buchanani  
Status: Pennsylvania endangered species; critically imperiled listing on state Natural 
Heritage Inventory. 
Waters Inhabited: Monogahela River drainage; but recently taken in Monogahela in West 
Virginia and is expected to be in Pennsylvania. 
Reason(s) for Concern: Limited distribution. Formerly extirpated - 2003 lock-chamber 
collections from Monongahela first since 1978. 
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Goldeye  
Hiodon alosoides 
Status: Pennsylvania threatened species. 
Waters Inhabited: Ohio River. 
Reason(s) for Concern: not enough information is available to make a priority 
characterization. 
 
Hickory Shad 
Alosa mediocris  
Status: Pennsylvania endangered species; critically imperiled listing on state Natural 
Heritage Inventory. Formerly extirpated; now reappearing in Susquehanna and  
Delaware drainages. 
Waters Inhabited: Delaware and Susquehanna river drainages 
Reason(s) for Concern: not enough information is available to make a priority 
characterization. Dams impede upstream migration. 
 
Highfin Carpsucker 
Carpiodes velifer  
Status: Critically imperiled listing on state Natural Heritage Inventory; status uncertain. 
Global rank G4G5. 
Waters Inhabited: big river areas of the Ohio, Monongahela, and/or lower Allegheny rivers 
Reason(s) for Concern: May be increasing or stabilizing at relatively low numbers. Recent 
sampling indicates that they are widespread, but are not being caught in great numbers. 
 
Hornyhead Chub 
Nocomis biguttatus  
Status: Pennsylvania candidate species of special concern; critically imperiled listing on 
state Natural Heritage Inventory; status uncertain. 
Water Inhabited: Lake Erie and Ohio River drainage 
Reason(s) for Concern: Rarely collected; appears to have declined significantly. 
 
Iowa Darter  
Etheostoma exile  
Status: Pennsylvania endangered species; critically imperiled listing on state Natural 
Heritage Inventory. Northeast Region priority species. 
Waters Inhabited: Lake Erie and Ohio River drainage; confined to two glacial lakes and 
Presque Isle. 
Reason(s) for Concern: Extremely limited distribution. 
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Longear Sunfish 
Lepomis megalotis 
Status: Pennsylvania endangered species; critically imperiled listing on state Natural 
Heritage Inventory. 
Waters Inhabited: Ohio River drainage. 
Reason(s) for Concern: Status survey needed; no records supported by specimens since 
1938. 
 
Mooneye 
Hiodon tergisus  
Status: Pennsylvania threatened species; imperiled and vulnerable listings on state Natural 
Heritage Inventory; status uncertain. Northeast Region priority species. 
Waters Inhabited: big river areas of the Ohio, Monongahela, and/or lower Allegheny rivers 
Reason(s) for Concern: May be increasing or stabilizing at relatively low numbers. Recent 
sampling indicates that they are widespread, but are not being caught in great numbers. 
 
Redfin shiner 
Lythrurus umbratilis 
Status: Pennsylvania endangered species; critically imperiled listing on state Natural 
Heritage Inventory. 
Waters Inhabited: Lake Erie, Ohio River drainage. 
Reason(s) for Concern: Limited distribution; appears to be extirpated from the Shenango 
River drainage; confined to two streams. 
 
River Carpsucker  
Carpiodes carpio  
Status: Critically imperiled listing on state Natural Heritage Inventory; status uncertain. 
Waters Inhabited: big river areas of the Ohio, Monongahela, and/or lower Allegheny rivers 
Reason(s) for Concern: May be increasing or stabilizing at relatively low numbers. Recent 
sampling indicates that they are widespread, but are not being caught in great numbers. 
 
River Shiner  
Notropis blennius 
Status: Pennsylvania endangered species; critically imperiled listing on state Natural 
Heritage Inventory; status uncertain. 
Waters Inhabited: big river areas of the Ohio, Monongahela, and/or lower Allegheny rivers 
Reason(s) for Concern: May be increasing or stabilizing at relatively low numbers. Recent 
sampling indicates that they are widespread, but are not being caught in great numbers. 
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Silver Chub 
Macrhybopsis storeriana  
Status: Pennsylvania endangered species; critically imperiled listing on state Natural 
Heritage Inventory; status uncertain - Formerly extirpated, now becoming widespread in 
original PA range. Northeast Region priority species. 
Waters Inhabited: big river areas of the Ohio, Monongahela, and/or lower Allegheny rivers 
Reason(s) for Concern: May be increasing or stabilizing at relatively low numbers. Recent 
sampling indicates that they are widespread, but are not being caught in great numbers. 
 
Southern Redbelly Dace 
Phoxinus erythrogaster  
Status: Pennsylvania threatened species; critically imperiled listing on state Natural Heritage 
Inventory 
Waters Inhabited: Ohio River drainage 
Reason(s) for Concern: Limited distribution; significantly reduced; remaining populations 
very small. 
 
Spotted Gar 
Lepisosteus oculatus  
Status: Pennsylvania endangered species; critically imperiled listing on state Natural 
Heritage Inventory. Northeast Region priority species. 
Waters Inhabited: Rare in Lake Erie. 
Reason(s) for Concern: Limited distribution. 
 
Spotted Sucker 
Minytrema melanops 
Status: Pennsylvania endangered species; critically imperiled listing on state Natural 
Heritage Inventory 
Water Inhabited: Ohio River drainage; now appears to be confined to Pymatuning Lake 
complex. 
Reason(s) for Concern: Limited distribution. 
 
Tadpole Madtom 
Noturus gyrinus  
Status: Pennsylvania endangered species; critically imperiled listing on state Natural 
Heritage Inventory. 
Waters Inhabited: Lake Erie, Delaware, Ohio and Susquehanna river drainage 
Reason(s) for Concern: populations may be stable or decreasing slightly. 
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Threespine Stickleback  
Gasterosteus aculeatus  
Status: Pennsylvania endangered species. 
Waters Inhabited: Delaware estuary. 
Reason(s) for Concern: critically imperiled listing on state Natural Heritage Inventory. 
Collected only three times since 1969. 
 
Warmouth  
Lepomis gulosus  
Status: Pennsylvania endangered species; imperiled listing on state Natural Heritage 
Inventory. 
Waters Inhabited: Lake Erie and Ohio River drainage. 
Reason(s) for Concern: populations may be stable or decreasing slightly. 
 
 
MAINTENANCE CONCERN 
Alewife 
Alosa pseudoharengus 
Status: G5, S3S4 
Waters Inhabited: Delaware River drainage. Ohio River drainage (?) 
Reason(s) for Concern: Dams impede upstream migrations. 
 
American brook lamprey  
Lampetra appendix 
Status: Pennsylvania Candidate species of special concern; vulnerable listing on state 
Natural Heritage Inventory. Northeast Region priority species. Global rank G4 
Waters Inhabited: Delaware and Ohio river drainages. 
 Reason(s) for Concern: Species appears to be stable and may be present in sufficient 
numbers to consider removing from conservation status category. 
 
American Eel 
Anguilla rostrata 
Status: G5, S5 
Waters Inhabited: Delaware, Susquehanna, Erie drainages. 
Reason(s) for Concern: Dams impede upstream migrations. 
 
Blueback Herring 
Alosa aestivalis 
Status: G5, S3 
Waters Inhabited: Delaware, Susquehanna drainages. 
Reason(s) for Concern: Dams impede upstream migration. 
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Bowfin  
Amia calva  
Status: Pennsylvania Candidate species of special concern; imperiled and vulnerable listings 
on state Natural Heritage Inventory. 
Waters Inhabited: Lake Erie and Ohio River drainage  (introduced elsewhere). 
Reason(s) for Concern: populations may be stable or decreasing slightly. 
 
Brook Silverside 
Labidesthes sicculus 
Status: Pennsylvania Candidate species of special concern; apparently secure listing on state 
Natural Heritage Inventory. 
Waters Inhabited: Lake Erie and Ohio River drainage. 
Reason(s) for Concern: Species appears to be stable and may be present in sufficient 
numbers to consider removing from conservation status category. 
 
Brook Stickleback  
Culea inconstans  
Status: Pennsylvania Candidate species of special concern; vulnerable listing on state 
Natural Heritage Inventory. 
Waters Inhabited: Lake Erie and Ohio River drainage. 
Reason(s) for Concern: populations may be stable or decreasing slightly. 
 
Burbot (Lake Erie popn) 
Lota lota  
Status: Pennsylvania Endangered species; critically imperiled and imperiled listings on state 
Natural Heritage Inventory. 
Waters Inhabited: Lake Erie (common), Allegheny River drainage S1S2. 
Reason(s) for Concern: populations may be stable or decreasing slightly. 
 
Central Mudminnow 
Umbra limi 
Status: Pennsylvania Candidate species of special concern; vulnerable listing on state 
Natural Heritage Inventory. 
Waters Inhabited: Lake Erie and Ohio River drainage. 
Reason(s) for Concern: Species appears to be stable and may be present in sufficient 
numbers to consider removing from conservation status category. 
 
Eastern Mudminnow 
Umbra pygmaea 
Status: Pennsylvania Candidate species of special concern; vulnerable listing on state 
Natural Heritage Inventory. 
Waters Inhabited: Delaware River drainage. 
Reason(s) for Concern: Species appears to be stable and may be present in sufficient 
numbers to consider removing from conservation status category. 
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Least Brook Lamprey 
Lampetra aepyptera 
Status: Pennsylvania Candidate species of special concern; vulnerable listing on state 
Natural Heritage Inventory. 
Waters Inhabited: Ohio and Susquehanna River drainage 
Reason(s) for Concern: populations may be stable or decreasing slightly. 
 
Longnose gar  
Lepisosteus osseus  
Status: – Pennsylvania Candidate species of special concern; vulnerable listing on state 
Natural Heritage Inventory. 
Waters Inhabited: – Lake Erie and Ohio River. 
Reason(s) for Concern: Species appears to be stable and may be present in sufficient 
numbers to consider removing from conservation status category. 
 
River redhorse 
Moxostoma carinatum 
Status: Pennsylvania Candidate species of special concern; vulnerable listing on state 
Natural Heritage Inventory. Northeast Region priority species. 
Waters Inhabited: – Ohio River drainage. 
Reason(s) for Concern: Species appears to be stable and may be present in sufficient 
numbers to consider removing from conservation status category. 
 
Skipjack herring  
Alosa chrysochloris  
Status: Pennsylvania Threatened species; imperiled and vulnerable listings on state Natural 
Heritage Inventory. 
Waters Inhabited: Ohio River drainage. 
Reason(s) for Concern: Species appears to be stable and may be present in sufficient 
numbers to consider removing from conservation status category. 
 
Smallmouth buffalo 
Ictiobus bubalus 
Status: Pennsylvania threatened species; imperiled and vulnerable listings on state Natural 
Heritage Inventory. 
Waters Inhabited: Ohio River drainage. 
Reason(s) for Concern: Species appears to be stable and may be present in sufficient 
numbers to consider removing from conservation status category. 
 
White Catfish 
Ameiurus catus  
Status: Vulnerable listing on state Natural Heritage Inventory. 
Waters Inhabited: Delaware and Susquehanna River drainages. 
Reason(s) for Concern: Appears to have declined drastically in the Delaware in recent 
years; Susquehanna status uncertain. 
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Table 10.5. Ranking Factors for CWCS-Priority Fish. 

COMMON 
NAME 

GLOBAL 
RANK 

STATE 
RANK 

PA 
(LEGAL) 
STATUS

PABS 
(PROPOSED) 

STATUS 
NE 

REGION NOTES OCCURRENCE
Immediate Concern     

ATLANTIC 
STURGEON - R G3 S1 PE PE YES 

Responsibility 
species 

Delaware, 
Susquehanna 
estuaries.  

CHEAT 
MINNOW - R G1G2Q S1?  S1 (proposed) NO 

Responsibility  
- Genetics/ 
taxonomy 
issues 

Youghiogheny 
River drainage 

CHESAPEAKE 
LOGPERCH - R G1 (likely) S1 (likely)   NO  

Susquehanna 
River from 
Conowingo pool 
downriver 

EASTERN SAND 
DARTER -R G3 S1 PE PE YES 

Warrants 
Federal pre-
listing 

Lake 
Erie/Ohio/Alleghe
ny/French Creek 

        

GRAVEL CHUB G4 S1 PE PE YES 

Warrants 
Federal pre-
listing 

Allegheny 
drainage 

LAKE 
STURGEON G3 S1 PE PE YES 

Warrants 
Federal pre-
listing 

Lake Erie. 
Extirpated from 
Ohio River 
drainage in PA 

LONGNOSE 
SUCKER - R G5 (NOTE) 

S1 
(NOTE) PE PE NO  

Ohio- 
Youghiogheny 
River population 
is "distinct 
population 
segment" under 
ESA. Likely to be 
genetically 
distinct 

SHORTNOSE 
STURGEON - R G3 S1 PE PE NO 

Federally 
Endangered 
Species Delaware Estuary

SPOTTED 
DARTER - R G2 S2 PT PT YES 

Warrants 
Federal pre-
listing 

Allegheny 
drainage - locally 
common in 
French Creek 

High-Level Concern     
 

BANDED 
SUNFISH G5 S2S3 PE S1 (proposed) YES 

None 
collected 
since 1977 

Delaware 
Estuary-not 
collected since 
1977 

BLUEBREAST 
DARTER G4 S2 PT PT YES 

Warrants 
Federal pre-
listing 

Allegheny River 
drainage 

BRIDLE SHINER G5 S1S2 PE S1 (proposed) YES  

Delaware River - 
single known 
population 
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CHECKERED 
SCULPIN - R G4Q SNR  S1 (proposed) NO 

Critically 
imperiled in 
MD 

Potomac River 
drainage - 
Franklin County 

GILT DARTER G4 S1S2 PT PT YES 

Warrants 
Federal pre-
listing 

Allegheny River 
drainage 

IRONCOLOR 
SHINER G4 S1 PE PE NO  

Delaware - single 
known population

MOUNTAIN 
MADTOM G4 S1S2 PE S1 (proposed) NO  

Allegheny River 
drainage 

NORTHERN 
BROOK 
LAMPREY G4 S1 PE PE YES  

Lake Erie - 
Conneaut Creek 
drainage 
(Crawford/Erie 
county) 

NORTHERN 
MADTOM - R G3 S2 PE PE NO  

Allegheny River 
drainage 

PADDLEFISH G4 SXSC  SC (proposed) NO  

Ohio River 
drainage - 
reintroduction 
effort in place 

RAINBOW 
SMELT G5 SNA   NO 

Status 
Unknown. 
Exotic? 

Delaware River 
drainage 

TIPPECANOE 
DARTER G3 S2 PT PT YES 

Warrants 
Federal pre-
listing 

Allegheny River 
drainage 

        
Responsibility Species 
(See Above)    

  

ATLANTIC 
STURGEON        
CHEAT 
MINNOW        
CHESAPEAKE 
LOGPERCH        
EASTERN SAND 
DARTER        
LONGNOSE 
SUCKER        

SHORTNOSE 
STURGEON        
SPOTTED 
DARTER        
CHECKERED 
SCULPIN        
NORTHERN 
MADTOM        

LONGHEAD 
DARTER - R G3 S2 PT 

S2S3 
(proposed) YES 

Responsibility 
species 

Globally rare. 
Locally common 
in French Creek 
and Allegheny 
River. 
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MOUNTAIN 
BROOK 
LAMPREY-R G3G4 S2 PT PT YES  

Ohio River 
drainage 

OHIO LAMPREY-
R G3G4 S2S3 PC C YES 

Populations 
Stable 

Ohio River 
drainage 

STREAMLINE 
CHUB - R G4 S2S3  S3 (proposed) NO 

Responsibility 
species. 
Disjunct 
populations 

Ohio River 
drainage 

TONGUETIED 
MINNOW - R G4 S3S4   NO 

Responsibility 
species. 
Disjunct 
populations 

Ohio River 
drainage 

Pennsylvania Vulnerable    
  

BIGMOUTH 
BUFFALO G5 SX PE S1 (proposed) NO 

Status 
Unknown Lake Erie 

BIGMOUTH 
SHINER G5 S2 PT PT NO  

Allegheny River 
drainage 

BLACK 
BUFFALO G5 SNR  S1 (proposed) NO  

Ohio, 
Monongahela 
and/or lower 
Allegheny 

BLACK 
BULLHEAD G5 S1? PE S1 (proposed) NO  

Lake Erie/Ohio - 
no post-1985 
collections 

BLACKCHIN 
SHINER G5 S1 PE PE NO  

Allegheny 
drainage - 
confined to 2 
glacial lakes in 
Erie County 

BRINDLED 
MADTOM G5 S2 PT PT NO  

Lake Erie and 
Ohio River 
drainage 

BURBOT 
(Allegheny R. 
population) G5 S1S2 PE S3 (proposed) NO 

Genetics 
Issues-may be 
distinct 
population 

Lake Erie 
(common), 
Allegheny River 
drainage S1S2 

CHANNEL 
DARTER G4 S1S2 PT S2 (proposed) YES  

Lake Erie and 
Ohio River 
drainage 

CISCO G5 SH? PE SH (proposed) NO 
Status 
Unknown Lake Erie  

GHOST SHINER G5 S1 PE PE NO  

Monongahela - 
last collected in 
1978 

GOLDEYE G5 S2? PT S2 (proposed) NO 

Status 
Unknown – 
may be 
extirpated Ohio River 
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HICKORY SHAD G5 SH? PE S1 (proposed) NO 
Status 
Unknown 

Delaware and 
Susquehanna 
river drainages  

HIGHFIN 
CARPSUCKER G4G5 SX?  S1 (proposed) NO  

Ohio, Mon and/or 
lower Allegheny 

HORNYHEAD 
CHUB G5 S2 PC S1 (proposed) NO  

Lake Erie and 
Ohio Drainage. 
Rarely collected/ 

IOWA DARTER G5 S1 PE PE YES 

Confined to 
glacial lakes + 
Presque Isle 

Lake Erie and 
Ohio Drainage.  

LONGEAR 
SUNFISH G5 S1 PE PE NO  

Ohio drainage - 
no specimens 
since 1938. 

MOONEYE G5 S2? PT 
S2S3 

(proposed) YES  
Ohio, Mon and/or 
lower Allegheny 

REDFIN SHINER G5 S2 PE S1 (proposed) NO  

Lake Erie/Ohio 
drainage - 
confined to 2 
streams 

RIVER 
CARPSUCKER G5 SR  S1 (proposed) NO  

Ohio, Mon and/or 
lower Allegheny 

RIVER SHINER G5 S1? PE S1 (proposed) NO  
Ohio, Mon and/or 
lower Allegheny 

SILVER CHUB G5 S1 PE PE YES  
Ohio, Mon and/or 
lower Allegheny 

SOUTHERN 
REDBELLY 
DACE G5 S2S3 PT S1 (proposed) NO  

Ohio River 
drainage - 
remaining 
populations very 
small 

SPOTTED GAR G5 S1 PE PE YES  Rare in Lake Erie

SPOTTED 
SUCKER G5 S2 PT S1 (proposed) NO  

Likely confined to 
Pymatuning Lake 
complex. Ohio 
river drainage? 

TADPOLE 
MADTOM G5 S1 PE PE NO  

Lake Erie, 
Delaware, Ohio 
and 
Susquehanna 
drainages 

THREESPINE 
STICKLEBACK G5 SA? PE S1 (proposed) NO  

Delaware Estuary 
- collected three 
times since 1969 

WARMOUTH G5 S1S2 PE S2 (proposed) NO  

Lake Erie and 
Ohio River 
drainage 
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Maintenance Concern    
  

ALEWIFE  G5 S3S4  NO 

Dams impede 
upstream 
migration 

Delaware and 
Ohio River 
drainages 

AMERICAN 
BROOK 
LAMPREY G4 S3 CR CR YES 

Populations 
Stable 

Delaware and 
Ohio drainages. 

AMERICAN EEL G5 S5   NO 

Dams impede 
upstream 
migration 

Delaware, 
Susquehanna, 
Erie drainages 

BLUEBACK 
HERRING G5 S3   NO 

Dams impede 
upstream 
migration 

Delaware, 
Susquehanna 
drainages 

BOWFIN G5 S2S3 PC CR NO  

Lake Erie and 
Ohio River 
drainage + 
introduced 
elsewhere 

BROOK 
SILVERSIDE G5 S3 PC S4 (proposed) NO 

Populations 
Stable 

Lake Erie and 
Ohio River 
drainage 

BROOK 
STICKLEBACK G5 S3 PC C NO  

Lake Erie and 
Ohio drainage 

BURBOT (Lake 
Erie population) G5 S4 PE S3 (proposed) NO  

Lake Erie 
(common), 
Allegheny River 
drainage S1S2 

CENTRAL 
MUDMINNOW G5 S3 PC C NO 

Populations 
Stable 

Lake Erie and 
Ohio River 
drainage 

EASTERN 
MUDMINNOW G5 S3 PC C NO 

Populations. 
Stable 

Delaware River 
drainage  

LEAST BROOK 
LAMPREY G5 S3 CR CR NO  

Ohio and 
Susquehanna 
drainages 

LONGNOSE 
GAR G5 S2S3 PC S3 (proposed) NO 

Populations. 
Stable 

Lake Erie and 
Ohio River 
drainage 

RIVER 
REDHORSE G4 S3 PC 

S3S4 
(proposed) YES 

Populations 
Stable 

Ohio River 
drainage 

SKIPJACK 
HERRING G5 SH? PT 

S2S3 
(proposed) NO 

Populations 
Stable 

Ohio River 
drainage 

SMALLMOUTH 
BUFFALO G5 S2 PT 

S2S3 
(proposed) NO 

Populations 
Stable 

Ohio River 
drainage 

WHITE CATFISH G5 S4  S3 (proposed) NO  

Drastic declines 
in Delaware. 
Susquehanna 
status uncertain 
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10.8 CWCS-PRIORITY INVERTEBRATES 
 
Invertebrates (terrestrial and aquatic organisms that lack a backbone) are the least understood 
group of animals in Pennsylvania. Invertebrates are some of the most important, yet most 
vulnerable, members of Pennsylvania’s wildlife community. Invertebrates serve as basic 
links in the food chains that support our best-loved game animals and sport fish.  
 
Though neither the PGC nor the PFBC has legal responsibility or jurisdiction over the 
Commonwealth’s terrestrial invertebrates, in 2004 our agencies contracted with the Carnegie 
Museum of Natural History to assist in the development of technical materials relating to 
invertebrates (i.e., identifying species of concern, critical habitats, key threats, mgt 
recommendations, etc). Through this use of SWG funding, our agencies have provided the 
first statewide “snapshot” of the state of invertebrates in the Commonwealth. This 
information is crucial in order for the Commonwealth’s natural resource agencies and 
conservation stakeholders can prioritize research and management efforts.  See Appendix 5 
for the statewide summary of invertebrate conservation priority tiers, research and 
management needs and broad habitat associations for CWCS-Priority invertebrates.  
 
10.9 PENNSYLVANIA SPECIES OF GREATEST CONSERVATION NEED 
 
Significant effort was made in the course of CWCS development to identify and emphasize 
the unique role of Pennsylvania in conserving species of concern. A guiding objective of 
CWCS planning was to “reach beyond rarity”, a reactive mode which forces managers to 
simply document the declines of a species, in order to achieve truly comprehensive, truly 
proactive management.  
 
The overriding goal of the CWCS effort is to move toward proactive management of the 
species and habitats for which Pennsylvania has some regional, national or global 
responsibility. This move from reactive to proactive management should result in increased 
conservation success on the ground as well as more efficient use of limited staff and funding 
resources. 
 
Alarmingly, for many taxa in Pennsylvania, rarity and responsibility go hand in hand: Many 
of the species for which Pennsylvania plays a crucial geographic role in their conservation  
also are imperiled in the Commonwealth. Considering species of concern through the dual 
lens of responsibility and imperilment quickly reveals where conservation actions should be 
directed under the State Wildlife Grants program.  Focusing “endangered species prevention” 
efforts and proactive management on the following species and their key habitats will 
provide conservation results that will have the greatest impacts at the state, regional, national, 
and global levels.  
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Table 10.6. Pennsylvania Vertebrate Species of Greatest Conservation Need 
(Responsibility + Imperilment) 
 Mammals Birds Amphibians Reptiles Fish 
IMMEDIATE CONCERN + PENNSYLVANIA RESPONSIBILITY   
 Allegheny 

Woodrat 
 

 Hellbender Bog Turtle Atlantic 
Sturgeon 

 Eastern 
Small-footed 
Myotis 

 Mountain 
Chorus Frog 

Timber 
Rattlesnake 

Cheat 
Minnow 

    Wood Turtle Chesapeake 
Logperch 

    Spotted 
Turtle 

Eastern Sand 
Darter 

     Longnose 
Sucker 

     Shortnose 
Sturgeon 

     Spotted 
Darter 

      
HIGH LEVEL CONCERN + PENNSYLVANIA RESPONSIBILITY   
 Appalachian 

Cottontail 
Cerulean 
Warbler 
 

 Mountain 
Earth Snake 

Checkered 
Sculpin 

  Golden-
winged 
Warbler 

 Northern 
Coal Skink 

Northern 
Madtom 

  Henslow’s 
Sparrow 

 Shorthead 
Garter Snake 

 

      
CURRENTLY ABUNDANT + PENNSYLVANIA  RESPONSIBILITY  
  

 
Northern 
Myotis 

Louisiana 
Waterthrush 

 
 
Jefferson 
Salamander 

 
 

 
 
Longhead 
Darter 

  
Scarlet 
Tanager 

  Mountain 
Brook 
Lamprey 

  Tundra 
Swan 
(migratory 
population) 

  Ohio 
Lamprey 

  Wood 
Thrush 

  Streamline 
Chub 

  Worm-
eating 
Warbler 

  Tonguetied 
Minnow 
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Table 10.7. Pennsylvania Invertebrate Species of Greatest Conservation Need 
(Responsibility + Imperilment). See Appendix 5 for information on species’ 
conservation tiers, habitat associations, and management needs. 
IMMEDIATE 
CONCERN + 
PENNSYLVANIA 
RESPONSIBILITY 

HIGH LEVEL 
CONCERN + 
PENNSYLVANIA 
RESPONSIBILITY

PENNSYLVANIA 
VULNERABLE + 
RESPONSIBILITY 

Stygobromus 
stellmacki - 
Stellmack's cave 
amphipod 

Lemmeria digitalis - 
A noctuid moth 

Stygobromus 
allegheniensis - 
Allegheny cave 
amphipod 

Caecidotea kenki - 
An isopod 

Margaritifera 
margaritifera - 
Eastern pearlshell 

Cambarus 
monongalensis - A 
crayfish 

Pyrgus wyandot - 
Appalachian grizzled 
skipper 

 Caecidotea pricei - 
Price's cave isopod 

Papaipema sp. 1 - 
Flypoison borer moth 

  

Speyeria idalia - 
Regal fritillary 

  

Gomphus viridifrons 
- Green-faced clubtail 

  

Soyedina merritti - A 
stonefly 

  

Alasmidonta 
heterodon - Dwarf 
wedgemussel 

  

Epioblasma torulosa 
rangiana - Northern 
riffleshell 

  

Lampsilis cariosa - 
Yellow lampmussel 

  

Pleurobema clava – 
Clubshell 

  

Villosa fabalis - 
Rayed bean 

  

Sphalloplana pricei - 
Refton cave 
planarian 
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10.10 STATEWIDE CONSERVATION GOALS AND OBJECTIVES FOR CWCS-
PRIORITY SPECIES  
 
As described in Section 9 of this document, conservation partners from across the 
Commonwealth identified five broad goals for the CWCS. Agency staff then developed a 
hierarchy of strategic and operational objectives to support the broad conservation goals. 
Many of these goals and objectives have relevance to the conservation and management of 
Pennsylvania’s species of greatest conservation need. The goals and objectives most relevant 
to statewide species conservation efforts include the following: 
 
Goal 1:  Improve the scientific basis for making conservation decisions for wildlife, with 
special emphasis on species of greatest conservation concern.    
 
Strategic Objective 1.1: Define and identify species of greatest conservation concern. 
 
Operational Objectives FY 2005-2010: 
1.1.1: Work with PA Biological Survey Taxonomic Technical Committees to define Priority 
Species for the purposes of the CWCS.  
Progress: This information is presented in sections 10.3 – 10.9 of the CWCS. 
 
1.1.2: Support (in the form of SWG funding and/or staffing, as appropriate) inventory efforts 
aimed at documenting the distribution, abundance, and status of species of conservation 
concern in PA. 
Progress: Projects targeting priority species have been supported with WCRP and SWG 
funding (summarized in Table 10.7). Research efforts necessary to conserve CWCS-Priority 
species will continue to be supported with SWG funding.  
 
1.1.3: Assess the effectiveness of PA statutory language relative to Species of Special 
Concern. 
Progress: The PA Biological Survey is initiating an effort to review and revise PA Status 
Definitions and Criteria to be compatible with IUCN processes. PGC and PFBC staff have 
provided input into this process. The PGC and PFBC will examine the outcome of this effort 
and determine the appropriate agency response.  
 
1.1.4: Develop a standardized process for listing Species of Special Concern for the purposes 
of PA statute. 
Progress: Ongoing. The PGC has agreed upon a standardized process in consultation with 
PABS Ornithological and Mammal Technical Committees. 
 
1.1.5: Distribute updated information on the Species of Special Concern of Pennsylvania 
Progress: Vertebrates of Special Concern, a SWG-funded publication, is being compiled 
using all CWCS Species Assessments. 
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1.1.6: Assess data needs on a continuous basis and support research that fills in key 
information gaps regarding habitat requirements, population demographics, and effectiveness 
of conservation and species management efforts.  
Progress: Beginning in FY05, annual SWG priorities will be determined based upon the 
management recommendations and data gaps identified in the CWCS. Projects will be 
selected and funded based upon these annual priorities. 
 
Strategic Objective 1.2: Support (in the form of SWG funding and/or staffing, as 
appropriate) research projects that will provide information needed for improved 
conservation decision-making. 
 
Operational Objectives: 
1.2.1: Prioritize research/information needs by developing an objective prioritization process 
and applying the process to a comprehensive list of research needs. 
Progress: This is an ongoing function of the CWCS. As an outcome of the CWCS process, 
the PGC and PFBC will place enhanced emphasis on ‘responsibility’ species; those fish and 
wildlife for which Pennsylvania plays an important regional, national, and/or global role in 
their conservation. Responsibility species that are also imperiled in Pennsylvania will be 
considered the highest priority of the SWG program. 

 
1.2.2: Identify habitats that are critical to the conservation and recovery of species of greatest 
conservation concern.  
Progress: This information is presented in Appendix 3 of the CWCS on a species-specific 
level. Efforts to develop a standardized habitat classification and mapping system will 
continue to be a priority of the SWG program. 
 
1.2.3. Define and identify core habitats, connecting habitats, fragmentation effects, and 
“sink” habitats. 
Progress:  Efforts to develop a standardized habitat classification and mapping system will 
continue to be a priority of the SWG program. Specific information on habitat effects at a 
population level will continue to be identified as priority species are addressed through the 
SWG program. 

 
1.2.4: Assess the status of habitats that are critical to the conservation and recovery of 
species of greatest conservation concern. 
Progress:  Efforts to develop a standardized habitat classification and mapping system will 
continue to be a priority of the SWG program. Basic information on habitat condition is 
presented in Section 11 and Appendix 3 of the CWCS. 
 
1.2.5: Identify key threats affecting species of conservation concern and their critical 
habitats. 
Progress: This information is compiled in Appendix 3: CWCS Species Accounts. 
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1.2.6: Increase our understanding of the effects of resource extraction, habitat management 
practices, and other human-induced habitat impacts on target and non-target species. 
Progress: 
 
1.2.7:  Increase our understanding of the effects of conservation practices on target and non-
target spec es. i
Progress: 

 
1.2.8:  Understand the effects of multi-dimensional threats that are currently not well 
understood (e.g. encroachment, fragmentation, exotic species, etc.) 
Progress: 
 
1.2.9: Use adaptive management strategies to refine cause and effect relationships vis a vis 
habitat use, key threats, and conservation activities. 
Progress: 
 
1.2.10: Ground-truth predictive modeling/inventory tools. 
Progress:  Efforts to develop a standardized habitat classification and mapping system will 
continue to be a priority of the SWG program. 
 
Goal 2:  Plan, prioritize, and implement actions that will conserve PA’s diversity of 
wildlife and their habitats* 

*Habitats are more specifically discussed in Section 11 of this document 
 
Strategic Objective 2.4: Species Inventory and Monitoring 
Determine the status of species, populations, and communities and monitor them on a regular 
basis for appraising the need for management actions, monitor the results of such actions, and 
evaluate other environmental changes. 
 
Operational Objectives: 
2.4.1. Maintain listings of species, populations, or distinct smaller groups that are, or could 
be, facing extinction or extirpation in Pennsylvania using appropriate categories such as: (1) 
endangered; (2) threatened; (3) candidate. 
Progress: Ongoing effort of the Pennsylvania Natural Heritage Program and the 
Pennsylvania Biological Survey. 
 
2.4.2. Determine the status of poorly known species or populations including life history 
requirements, taxonomic status and distribution. 
Progress:  This is an ongoing priority of the SWG program, particularly for those species 
considered High-Level Concern.  
 
2.4.3. Maintain listings of species, populations, communities, groups of species, or distinct 
smaller groups requiring special management attention. 
Progress: This information is presented in this Section (Section 10) of the CWCS. 
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2.4.4. Monitor populations of endangered, threatened and sensitive species and populations 
of other species requiring special management attention. 
Progress: The PGC Diversity Section has begun a discussion with the Eastern Rivers and 
Mountains Network of the National Park Service on monitoring priorities. Other 
opportunities for coordination with conservation partners and resource agencies will be 
pursued.  
 
2.4.5. Develop and establish cooperative survey and monitoring protocols for those priority 
species lacking such procedures. 
Progress: Monitoring recommendations for CWCS-priority species are presented in 
Appendix 3: CWCS Species Accounts. Statewide habitat monitoring priorities are identified 
in Section 11 of the CWCS and relevant habitat sections. 
 
2.4.6. Monitor populations of relatively secure species with emphasis on cooperative 
programs involving public and private organizations and volunteers (Ex. IMA, IBA, IHA, 
Breeding Bird Survey, etc) 
Progress: IBA, IMA, and the Breeding Bird Atlas are ongoing SWG-supported projects for 
the PGC. IHA was identified as a SWG ’05 priority by the PFBC, but no proposals were 
received. 
 
2.4.7. Record verified sightings of rare or unusual wildlife occurrences in a centralized GIS 
database. 
Progress: The PGC Diversity Section is encouraging the Mammal Technical Committee to 
consider assembling this type of information, as well as routine collection and trapping 
results, into a standardized Access database. The MTC has requested additional 
information/clarification from the PGC and is considering the proposal.  
 
2.4.8. Refine and maintain a species information system to assure the continuous recording, 
analysis, storage, retrieval and reporting system for all species, and to assess data needs on a 
continuous basis. 
Progress: The PGC Diversity Section is urging the Mammal Technical Committee to 
consider compiling this type of information, as well as routine collection and trapping results, 
into a standardized Access database. The MTC has requested additional 
information/clarification from the PGC and is considering the proposal. 
 
Strategic Objective 2.5: Species Conservation and Management 
Identify, establish and implement management measures necessary for restoring threatened 
and endangered species; preventing sensitive species from qualifying as threatened or 
endangered; and maintaining or enhancing other species requiring special attention. 
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Operational Objectives: 
2.5.1. Determine limiting or threatening factors and management needs, where not already 
known. 
Progress: This information is presented in Appendix 3: CWCS Species Accounts. Gathering 
this type of information will continue to be a priority of the SWG program. 
 
2.5.2. Identify measures needed to protect, restore, maintain or enhance populations of 
threatened, endangered and sensitive species, and others requiring special attention. 
Progress: This information is presented in Appendix 3: CWCS Species Accounts. Gathering 
this type of information will continue to be a priority of the SWG program 
 
2.5.3. Plan and implement measures needed to protect, restore, maintain or enhance 
populations of threatened, endangered and sensitive species, and others requiring special 
attention. 
Progress: This is an ongoing goal of the CWCS: to identify priority efforts to receive SWG 
funding. The challenge for limited SWG funding is to continue to balance research, planning, 
and implementation needs for species and habitats of concern. 
 
2.5.4. Develop and implement “recovery” plans, with an emphasis on multi-species benefits, 
as appropriate. 
Progress: As an outcome of the CWCS development process, multi-species management 
guidance was announced as a SWG ’05 priority for the PGC. A multi-species management 
manual for barrens habitats was selected for SWG ’05 funding. 
 
2.5.5. Reintroduce native species or populations where they have been severely depleted or 
extirpated as may be biologically feasible and ecologically valid. 
Progress: SWG funds have been used to assess the success of species reintroduction efforts 
(ex. River otter, paddlefish) and may be used to support future reintroduction efforts 
targeting CWCS-Priority species, as deemed feasible by the PGC/PFBC. 
 
2.5.6. Conduct ecologically based research to address incomplete information on species 
habitat requirements, population demographics, and effectiveness of species conservation 
and management programs. 
Progress: Projects targeting priority species have been supported with WCRP and SWG 
funding. Research efforts necessary to conserve CWCS-Priority species will continue to be 
supported with SWG funding. 
 
Strategic Objective 2.6: Prioritizing Recovery and Management Actions 
Prioritize the greatest conservation needs for expenditure of limited conservation dollars. 
 
Operational Objectives: 
2.6.1. Develop a prioritization system for implementing recovery and management actions 
across species and habitats. 
Progress:  Species/habitat priorities are identified in this first draft of the CWCS, though 
further refinement will need to occur at the physiographic level.  
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2.6.2. Consider PA’s role within a regional/national/global context when identifying PA 
“responsibility” species and communities to target for conservation action. 
Progress:  This information is presented in this Section (Section 10) of the CWCS. 
 
2.6.3. Develop a community status assessment tool. 
Progress: 
 
2.6.4. Develop metrics for ranking the impacts of disturbance and other multi-dimensional 
threats. 
Progress: 
 
2.6.5. Identify and protect conservation “hotspots” – areas of high conservation value that 
lack either: 1) protection in terms of ownership, or 2) appropriate management 
activities/plans for the species/habitat of concern. 
Progress:  Ongoing SWG-funded projects are compiling this information, including: 
Important Bird Areas program, the Important Mammal Areas program. An Important 
Herptiles Area effort was identified as a PFBC SWG’05 priority, but a proposal was not 
received. 
 
2.6.6. Develop and implement a standardized planning protocol that is accessible and useful 
for management purposes at a variety of levels. 
Progress:  Once completed, the SWG-funded Allegheny Woodrat Recovery Plan will be 
assessed to determine if it can serve as a model process. 

 Page 10-72  



Pennsylvania’s Comprehensive Wildlife Conservation Strategy Version 1.0 
________________________________________________________________________ 

 
10.11 STATEWIDE PRIORITY CONSERVATION ACTIONS – CWCS-
PRIORITY SPECIES 
 
Level 1 – highest priority over the next 1-5 years 
 
• Presence/Absence Surveys 

Desired Outcome: The need for information on the presence/absence and current distribution 
of many species in Pennsylvania is evident. Once populations are found, information on 
habitat usage and movements of these species is needed in order to manage corridors of 
suitable habitat between potential breeding sites. 
 
Strategies: 
• Focus surveys within species’ historic ranges to determine if the target species still 
occurs in Pennsylvania  

• Survey and identify extant and historical sites throughout species’ ranges. 
• Survey other sites of potential habitat throughout their ranges to detect new population 
occurrences. 

• Once populations founds, gather information on habitat requirements, non-breeding and 
hibernation habitats, migration corridors, home ranges, etc.   

• Survey areas between known sites to assess for suitability as dispersal corridors. 
• Develop a monitoring protocol to record breeding and evaluate population changes at 
known sites.  

• Conduct basic research on all facets of the biology and ecology of both species. 
 

Prioritized Conservation Actions: 
Potentially-extirpated species needing this type of survey attention occur in all taxa and in 
several Conservation Priority Tiers: Immediate Concern, High Level Concern, Pennsylvania 
Vulnerable.  It will be up to the Commissions, in consultation with advisory committees, to 
determine how presence/absence surveys should be prioritized among relevant species. 
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Target Species – Presence/Absence Surveys: 
 
IMMEDIATE 
CONCERN 

HIGH-LEVEL 
CONCERN 

PENNSYLVANIA 
VULNERABLE 

DELMARVA FOX 
SQUIRREL 

BANDED SUNFISH EASTERN EARTH 
SNAKE 
 

NORTHERN BOBWHITE 
(native populations) 

EASTERN SPOTTED 
SKUNK 

 
BLACK BULLHEAD 

BLANDING’S TURTLE SILVER-HAIRED BAT 
(Summer reproduction) 
 

LONGEAR SUNFISH 

KIRTLAND’S SNAKE NEW JERSEY CHORUS 
FROG 
 

GHOST SHINER 

MOUNTAIN CHORUS 
FROG-R 

EASTERN SPADEFOOT GOLDEYE 

LOGGERHEAD SHRIKE SOUTHEASTERN FOX 
SQUIRREL 

THREESPINE 
STICKLEBACK 

 
 
• Conduct Species’ Status Assessments 

Desired Outcome: Establish basic information regarding PA population size, structure, 
viability and management/recovery needs of CWCS-Priority species that are identified as 
Species of Greatest Conservation Concern. Emphasis on Immediate Concern and High-Level 
Concern species would also be appropriate. 
 Strategies: 
• Survey and identify extant and historical sites throughout species’ ranges. 
• Survey other sites of potential habitat throughout their ranges to detect new population 
occurrences  

• Estimate population size and age structure and assess population health 
• Identify life history requirements and optimum habitat characteristics  
• Identify key characteristics of successfully breeding populations 
• Identify extant threats that may jeopardize remaining populations 
• Implement management and recovery actions.   
• Survey areas between known sites to assess for suitability as dispersal corridors. 
• Develop a monitoring protocol to record breeding and evaluate population changes at 
known sites.  
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Priority Conservation Actions:  
Conduct rare fish surveys in high-priority drainages and wetlands.  Progress: Several studies 
on the non-game fish surveys on the Allegheny and Ohio Rivers have been funded in past 
SWG rounds (Table 10.7)  
 
At-risk herptile species surveys and status assessments were announced as a PFBC SWG 
Program ’05 Priority. Progress: Status assessment efforts for Eastern Massassauga and 
Hellbenders were supported with SWG’05 funding. 
 
Continue 2nd Pennsylvania Breeding Bird Atlas to document current distribution of breeding 
birds in Pennsylvania. Progress: Project development was supported through PGC SWG’02-
04 funding. 
 
Target Species – Status Assessments, Distribution/Abundance Surveys: 
 
IMMEDIATE 
CONCERN 

HIGH-LEVEL 
CONCERN 

PENNSYLVANIA 
VULNERABLE 

MAINTENANCE 
CONCERN 

EASTER SMALL-
FOOTED 
MYOTIS-R 

SILVER-HAIRED 
BAT 
 

ROCK VOLE 
 

 
ROCK SHREW 

WEST VIRGINIA 
WATER SHREW 
(Southern Water 
Shrew) 
 

 
 

ROUGH GREEN 
SNAKE 
 

LEAST WEASEL 
 

   SOUTHERN BOG 
LEMMING 

WOOD TURTLE –
R 

  NORTHERN 
MYOTIS-R 

SPOTTED 
TURTLE-R 

NORTHERN 
COAL SKINK – R 

BLACK 
BULLHEAD 

JEFFERSON 
SALAMANDER-R 

HELLBENDER-R  BRINDLED 
MADTOM 

SKIPJACK 
HERRING 

OLIVE-SIDED 
FLYCATCHER 
 

QUEEN SNAKE TADPOLE 
MADTOM 

WHITE CATFISH 

SEDGE WREN  CISCO BOWFIN 
 NORTHERN 

CRICKET FROG 
 

KING RAIL 
 

EASTERN 
MUDMINNOW 

 MOUNTAIN 
EARTH SNAKE-R 
 

LEAST  BITTERN 
 

 
 
 

 BROADHEAD 
SKINK 

 BARN OWL 
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CHESAPEAKE 
LOGPERCH-R 
 

EASTERN 
SPADEFOOT  

BIGMOUTH 
BUFFALO 
 

EASTERN 
HOGNOSE 
SNAKE 

EASTERN SAND 
DARTER-R 
 

AMERICAN 
BITTERN 
 

THREESPINE 
STICKLEBACK 
 

FOUR-TOED 
SALAMANDER 

CHEAT MINNOW-
R 
 

VIRGINIA RAIL 
 

 
HIGHFIN 
CARPSUCKER 

FOWLER’S TOAD 

GRAVEL CHUB 
 

NORTHERN 
HARRIER 

HICKORY SHAD 
 

MARBLED 
SALAMANDER 

LAKE STURGEON 
 

RAINBOW  
SMELT 
 

HORNYHEAD 
CHUB 

NORTHERN 
LEOPARD FROG 

LONGNOSE 
SUCKER-R 

CHECKERED 
SCULPIN-R 
 

UPLAND 
CHORUS FROG 
 

SMOOTH GREEN 
SNAKE 
 

NORTHERN 
BROOK 
LAMPREY 

BLUEBREAST 
DARTER 

WESTERN 
CHORUS FROG 

EASTERN EARTH 
SNAKE 
 

SPOTTED 
DARTER-R 

GILT DARTER  COMMON 
MOORHEN 
 

SPOTTED GAR TIPPECANOE 
DARTER 

IOWA DARTER COMMON 
NIGHTHAWK 
 

  MOONEYE PIED-BILLED 
GREBE 

   SORA 
 

   WHIP-POOR-
WILL 
 

   WILSON’S SNIPE 
 

   BROOK 
SILVERSIDE 

   LONGNOSE GAR 
   MOUNTAIN 

BROOK / OHIO 
LAMPREYS-R 

   TONGUETIED 
MINNOW-R 

   AMERICAN 
BROOK 
LAMPREY 
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• Habitat Assessment and Protection 

Desired Outcome: Establish specific habitat information for CWCS-Priority species that are 
identified as Species of Greatest Conservation Need. Emphasis on Immediate Concern, High-
Level Concern, and PA Vulnerable species would also be appropriate. 
Strategies: 
• Inventory and assess historic and extant population.  In order to determine the current 
size and range of target populations, surveys should revisit extant and historic records and 
search for new locations around and between disjunct populations, as appropriate. 

• Determine habitat requirements and characteristics of optimum habitats 
• Assess the condition of occupied habitat and identify threats 
• Identify high-quality sites 
• Information is needed regarding the habitat requirements, dispersal distances, home 
range, and distance traveled to breeding/nesting/roosting/denning sites.   

• Assess barriers to migration/dispersal, habitat corridors to other potential breeding 
populations. 

 
Priority Conservation Actions: Several projects that address this priority have been supported 
with SWG funding (Table 11.2). 
 
Target Species – Habitat Assessment and Protection:  Nearly all CWCS-priority species 
require some level of habitat attention, whether it be active protection and restoration 
(Immediate Concern, High-Level Concern, and PA Vulnerable species), or prudent attention 
to management and development of multi-species management guidelines (Responsibility 
and Maintenance Concern species). 
 
• Clarification of Genetic Issues 

Desired Outcome: Build capacity to identify genetically-distinct populations in order to 
prioritize conservation efforts most efficiently. Efforts would be aimed primarily at CWCS-
Priority species that are identified as PA Vulnerable – i.e. are rare/peripheral in PA but not in 
trouble in the rest of their range. Emphasis on Immediate Concern and High Level Concern 
specie may also be appropriate. 
 
Strategies: 
• Identify genetic issues and species targets for which resolution of genetics issues are 
relevant to species management in Pennyslvania. 

• Design genetic research protocols for target species/issues 
• Employ practical methods for assessing genetic diversity of target populations/species 
using DNA sequence data 

• Refine protocols for interpretation of genetic data 
• Assess the genetic status of disjunct, isolated, fragmented, and peripheral populations of 
high-priority species 

• Develop management recommendations that integrate information on genetic diversity 
with data on population density and distribution 
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• Develop/document “best practices” for genetics field research and laboratory analysis of 
target species 

 
Priority Conservation Actions: This was announced as a PGC SWG Program ’05 Priority.  
 
Progress: A pilot project is being funded by PGC/PFBC with SWG’05 funds 
 
Target Species – Genetics Issues: 
 
IMMEDIATE 
CONCERN 

HIGH-LEVEL 
CONCERN 

PENNSYLVANIA  
VULNERABLE 

MAINTENANCE 
CONCERN 

NORTHERN 
BOBWHITE 
QUAIL (native) 

SOUTHEASTERN 
FOX SQUIRREL 
 

RED CROSSBILL 
 

AMERICAN 
BLACK DUCK 

KIRTLAND’S 
SNAKE 

GOLDEN-
WINGED 
WARBLER – R 

YELLOW-BELLIED 
FLYCATCHER 

SNOWSHOE 
HARE 

EASTERN 
MASSASSAUGA 

PADDLEFISH 
 

BURBOT (Allegheny 
River popn.) 

JEFFERSON 
SALAMANDER-
R 

CHEAT MINNOW-
R 

 EASTERN 
SPADEFOOT 

MAP TURTLE 

CHESAPEAKE 
LOGPERCH – R 

  EASTERN 
FENCE LIZARD 

LONGNOSE 
SUCKER – R 

  STREAMLINE 
CHUB –R 

   TONGUETIED 
MINNOW –R 

 
 
• Threats Assessment 

Desired Outcome: Understand the nature, severity, and long-term impacts of key threatening 
processes, and emerging threats, affecting the management and recovery of priority species.  
 
Strategies: 
• Conduct research into the effect of emerging threatening processes on target species 
(wind towers, disease/pests, invasive species, hybridization, etc) 

• Develop strategies for mitigating the effects of threats when appropriate 
• Add data on occurrence to the Pennsylvania Natural Diversity Inventory (PNDI) 
database on a timely basis 

• Use the PNDI database consistently to monitor potential impacts to priority species’ 
habitat resulting from development, agriculture, utility (pipeline, powerline), mining 
(oil/coal/gas, clay, sand, gravel), and recreational projects (trials, parks, campgrounds) 

• Projects that potentially impact habitat or populations should be examined prior to their 
initiation.  
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• Projects found to have probable impacts should be evaluated by biologists for the extent 
of impact and, if necessary, altered to reduce impacts. 

 
Priority Conservation Actions: 
• Conduct research into the effect of wind turbines on CWCS-priority bird and bat species 
in order to develop land use and species management plans that address this emerging 
threat in PA. Progress: This was funded through PGC SWG ’04  

 
• Conduct fishway research to evaluate fishway efficiency on the Lehigh River in passing 
fish species of conservation concern. Progress: This was a PFBC SWG Program ’05 
Priority, but no proposals were received.  

 
• Identify and assess breeding populations of nuisance aquatic species. Develop 
management recommendations to control or eliminate, to the extent feasible, high-priority 
invasive exotic species. Progress: This was a PFBC SWG Program ’05 Priority, but no 
proposals were received. 

 
Target Species – Threats Assessment:  Nearly all CWCS-priority species require some level 
of threats assessment and mitigation of threatening processes. Species most in need of 
immediate attention would include Immediate Concern and High-Level Concern species, as 
well as those relying upon extremely limited and/or disjunct habitats. 
 
• Ensure Adequate State-level Protection 

Desired Outcome: Ensure that State-level protection is adequate based upon current 
information. This conservation priority is especially relevant to species within Immediate 
Concern, High Level Concern, and PA Vulnerable Conservation Tiers. 
 
Strategies: 
• Review status of species and key threatening processes 
• Revise possession/take regulations, as appropriate, to limit collection and persecution of 
vulnerable species 

• Continue to revise legal status/listing as new information is available on species’ 
distribution, abundance, and threats 

• Incorporate knowledge gained from species surveys into regulatory listing/de-listing 
decisions 

• Incorporate knowledge gained from species surveys into environmental impact review. 
• Ensure that new occurrence/species survey data is incorporated into the Pennsylvania 
Natural Diversity Inventory (PNDI) database in a timely manner. 

• Protect occupied sites – determine site specific threats, develop site management and 
monitoring plans for occupied habitats, including vegetation and soil management of 
temporary pools and surrounding upland buffers.   

• Pursue conservation easements or direct acquisition of occupied sites.   
• Support efforts of the Pennsylvania Fish and Boat Commission Non-Game and 
Endangered Species Division to prosecute individuals involved in commercial exploitation. 
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Priority Conservation Actions: 
• Use knowledge gained from non-game fish surveys in the Ohio/Allegheny River 
drainage(s) for regulatory species listing/de-listing purposes and environmental impact 
reviews. Progress: This was announced as a PFBC SWG Program ’05 Priority and is 
recognized as an ongoing effort. 

 
• Enter back-logged data on species of concern into the Pennsylvania Natural Diversity 
Inventory (PNDI) database. Progress: An effort to enter back-logged bird data was funded 
with PGC SWG’05 funding. 

 
• Track appropriate Immediate Concern, High-Level Concern, PA Vulnerable species (in 
addition to the currently-tracked T&E species) occurrence through PNDI/HGIS Tier II or 
other centralized databases of species’ occurrences. 

 
• Assess the impacts of emerging threats that the state can play a role in mitigating, such 
as ridgetop development, wind generation impacts on bats, invasive species, species health, 
etc. 

 
Target Species – Adequate State-Level Protection:  Many CWCS-Priority species are 
threatened by either 1) commercial and/or private collection or 2) persecution.  Most of these 
species receive no legal protection other than current PFBC regulations allowing individuals 
with a fishing license to remove from the wild and possess two individuals at any given time.  
Education campaigns may also be necessary to ensure that Immediate Concern, High-Level 
Concern, and PA Vulnerable fish species are not being impacted by collection. Once threats 
assessments and habitat assessments are completed, other species may be identified that 
require enhanced state-level protection.  
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IMMEDIATE 
CONCERN 

HIGH-LEVEL 
CONCERN 

PENNSYLVANIA 
VULNERABLE 

MAINTENANCE 
CONCERN 

BOG TURTLE – R  
 

EASTERN 
SPADEFOOT 

NORTHERN 
COPPERHEAD 
 

HELLBENDER – R REDBELLY 
TURTLE 

 EASTERN BOX 
TURTLE 

TIMBER 
RATTLESNAKE – R 

QUEEN SNAKE  FOUR-TOED 
SALAMANDER 

WOOD TURTLE – R APPALACHIAN 
COTTONTAIL -
R 

 EASTERN RED 
BAT 

SPOTTED TURTLE – 
R 

SILVER-
HAIRED BAT 

 HOARY BAT 

E. MASSASAUGA 
RATTLESNAKE 
 

   

INDIANA BAT, 
EASTERN SMALL-
FOOTED BAT 
(hibernacula) 

   

CHESAPEAKE 
LOGPERCH-R 

   

 
 
Level 2 – priority over the next 5-10 years 
 
• Develop Multi-species Management Guidance 

Desired Outcome: Provide guidance that would assist conservation partners, public land 
managers, and private landowners in selecting land-use and management activities to benefit 
species of great concern within a specific habitat type. Nearly all CWCS-priority species 
require incorporation into multi-species management guidance.  Priority species to be 
included will be determined through identification of priority habitats. 
 
Priority Conservation Actions:  This is a PGC SWG Program ’05 Priority.  The Wildlife 
Diversity Section of the PGC has identified barrens, a CWCS-Priority habitat in 
Pennsylvania hosting several priority species, as the SWG ’05 priority habitat. Progress: A 
barrens management manual has been selected to receive SWG ’05 funding. Refer to Section 
XI for additional information on this priority. 
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•     Recovery Planning 
Desired Outcome: Identify high-priority species to receive targeted recovery planning. 
Identify the critical ecological, management, and coordination elements that should be 
incorporated into recovery planning. Priority species to receive Recovery Plans would 
include imperiled species for which Pennsylvania plays an important regional, national, or 
global role in their conservation.  Assemble a Conservation Action Plan Committee of 
knowledgeable people to synthesize and interpret available information and develop the 
action plan document. 
 
Priority Conservation Actions: 
Develop a model recovery plan that incorporates multi-species issues and consideration in 
priority habitats. Progress: The Woodrat Recovery Plan, an anticipated model for the SWG 
program, will be completed by Fall 2005.   
 
Develop freshwater mussel restoration and recovery plans – Identify and develop plans to 
restore mussels to their native range using historic and current distribution information. 
Progress:  This was a PFBC SWG Program ’05 Priority, but adequate proposals were not 
received. 
 
• Long-term Monitoring  

Desired Outcome: To gather long-term information on population demographics, status, 
distribution and abundance and to detect population trend information in a timely manner in 
order to proactively manage target species and habitats. 
Strategies:  
• The most pressing conservation need for many Maintenance Concern species is to 
implement a long term, regular monitoring program. Intensive surveys are needed to 
determine present distribution and status, particularly in areas of the state with historic 
records of occurrence but no recent sightings, as well as areas that have not been adequately 
surveyed. These surveys should be followed up with monitoring activities at selected sites 
to detect changes in numbers.  

• Once the locations of populations of Immediate/High-Level Concern species are 
established through surveys the populations should be subjected to intensive long-term 
monitoring.   

• Investigation of the various causes of mortality to all life stages (i.e., predation, road 
mortality, collecting) to determine the relative impact of each, including determination of 
methods to reduce mortality during critical life stages. 

• Examination of the effects of habitat loss and fragmentation on population viability and 
dispersal, particularly in relation to metapopulation dynamics. 

 
• Population Monitoring  

Desired Outcome: To gather long-term information on population demographics, status, 
distribution and abundance and to detect population trend information in a timely manner in 
order to proactively manage target species and habitats. 
Strategies:  
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• The most pressing conservation need for many Maintenance Concern species is to 
implement a long term, regular monitoring program. Intensive surveys are needed to 
determine present distribution and status, particularly in areas of the state with historic 
records of occurrence but no recent sightings, as well as areas that have not been adequately 
surveyed. These surveys should be followed up with monitoring activities at selected sites 
to detect changes in numbers.  

• Once the locations of populations of Immediate/High-Level Concern species are 
established through surveys the populations should be subjected to intensive long-term 
monitoring.   

• Investigation of the various causes of mortality to all life stages of turtles (i.e., predation, 
road mortality, collecting) to determine the relative impact of each, including determination 
of methods to reduce mortality during critical life stages. 

• Examination of the effects of habitat loss and fragmentation on population viability and 
dispersal, particularly in relation to metapopulation dynamics. 

 
Target species: Long-term Population/Trends Monitoring:  (** birds – while there are many 
bird monitoring programs that provide some level of population/trend information, bird 
species in this table would benefit from more targeted monitoring efforts) 
IMMEDIATE 
CONCERN 

HIGH-LEVEL 
CONCERN 

PENNSYLVANIA 
VULNERABLE 

MAINTENANCE 
CONCERN 

ALLEGHENY 
WOODRAT-R 

APPALACHIAN 
COTTONTAIL-R 

 NORTHERN 
MYOTIS-R 
 

EASTER SMALL-
FOOTED 
MYOTIS-R 

  
 

EASTERN RED BAT 

INDIANA BAT  
 

NORTHERN 
FLYING 
SQUIRREL 

 FISHER 

WEST VIRGINIA 
WATER SHREW 
(Southern Water 
Shrew) 

SILVER-HAIRED 
BAT 

 HOARY BAT 

   ROCK SHREW 
   SOUTHERN BOG 

LEMMING 
    
BOG TURTLE -R EASTERN 

SPADEFOOT 
ROUGH GREEN 
SNAKE 
(Horseshoe/Haines 
populations) 

 

WOOD TURTLE –
R 

NORTHERN 
COAL SKINK – R 

  

SPOTTED 
TURTLE-R 

SHORTHEAD 
GARTER SNAKE-
R 

 EASTERN BOX 
TURTLE 
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HELLBENDER –R 
 

  MAP TURTLE 

TIMBER 
RATTLESNAKE-R 

  JEFFERSON 
SALAMANDER-R 

EASTERN 
MASSASSAUGA 
RATTLESNAKE 

REDBELLY 
TURTLE 

 FOUR-TOED 
SALAMANDER 

BLANDING’S 
TURTLE (Presque 
Isle) 

NORTHERN 
CRICKET FROG 
 

 MARBLED 
SALAMANDER 

 MOUNTAIN 
EARTH SNAKE-R 
 

 EASTERN 
HOGNOSE SNAKE 

 BROADHEAD 
SKINK (Safe 
Harbor population) 

 FOWLER’S TOAD 

 EASTERN 
RIBBON SNAKE 

 NORTHERN 
LEOPARD FROG 

 EASTERN 
SPADEFOOT  

 SMOOTH GREEN 
SNAKE 
 

 NORTHERN 
CRICKET FROG 

  

    
BLACK TERN CERULEAN 

WARBLER -R  
 

COMMON TERN LOUISIANA 
WATERTHRUSH –R 

OLIVE-SIDED 
FLYCATCHER 

GOLDEN-
WINGED 
WARBLER -R 
 

GOLDEN EAGLE TUNDRA SWAN-R 

UPLAND 
SANDPIPER 

AMERICAN 
BITTERN 

GRASSHOPPER 
SPARROW 

WOOD THRUSH-R 

 BALD EAGLE GREAT EGRET WORM-EATING 
WARBLER –R 

 HENSLOW’S 
SPARROW 

KING RAIL ALDER 
FLYCATCHER 

 LONG-EARED 
OWL 

LEAST  BITTERN 
 

AMERICAN COOT 
 
 

 MARSH WREN OSPREY AMERICAN 
WOODCOCK 

 VIRGINIA RAIL  BANK SWALLOW 
   BLACK-BILLED 

CUCKOO 
 

 Page 10-84  



Pennsylvania’s Comprehensive Wildlife Conservation Strategy Version 1.0 
________________________________________________________________________ 

   BROAD-WINGED 
HAWK 
 

   CANADA 
WARBLER 
 

   CHIMNEY SWIFT 
   COMMON 

MOORHEN 
   COMMON 

NIGHTHAWK 
   KENTUCKY 

WARBLER 
   PIED-BILLED 

GREBE 
   RED-SHOULDERED 

HAWK 
   SHARP-SHINNED 

HAWK 
   SORA 

 
   WHIP-POOR-WILL 

 
   WILLOW 

FLYCATCHER 
  

 
 WILSON’S SNIPE 

   WINTER WREN 
   YELLOW-

BREASTED CHAT 
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Target Species: Long Term Population Monitoring: (** Fish – all fish species accounts in  
Appendix 3 specify annual, 2-year, 3-year or 5-year monitoring needs of CWCS-Priority 
fish, depending on conservation status and threats).  
 
 
 IMMEDIATE 

CONCERN 
HIGH-
LEVEL 
CONCERN 

PENNSYLVANIA 
VULNERABLE 

MAINTENANCE 
CONCERN 

Annual Monitoring 
  BRIDLE 

SHINER 
HICKORY SHAD 
reintroduction 

 

  IRONCOLOR 
SHINER 

  

  PADDLEFISH   
  RAINBOW 

SMELT 
  

2-year monitoring 
   BLACK 

BUFFALO 
BROOK 
SILVERSIDE 

   GHOST SHINER LONGNOSE GAR 
   HIGHFIN 

CARPSUCKER 
RIVER REDHORSE 

   MOONEYE RIVER SHINER 
   RIVER 

CARPSUCKER 
SKIPJACK 
HERRING 

   SILVER CHUB SMALLMOUTH 
BUFFALO 

   THREESPINE 
STICKLEBACK 

WHITE CATFISH 

3-year monitoring 

 CHESAPEAK
E LOGPERCH 
–R 

NORTHERN 
BROOK 
LAMPREY 

BIGMOUTH 
SHINER 

BOWFIN 

 LAKE 
STURGEON 

 BLACK 
BULLHEAD 

 

   HORNYHEAD 
CHUB 

 

   LONGEAR 
SUNFISH 

 

   SPOTTED GAR  
5-year monitoring 

 LONGNOSE 
SUCKER 

BLUEBREAS
T DARTER 

BLACKCHIN 
SHINER 

AMERICAN 
BROOK LAMPREY 
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 SPOTTED 
DARTER 

BURBOT 
(Allegheny 
population) 

CHANNEL 
DARTER 

BROOK 
STICKLEBACK 

  CHECKERED 
SCULPIN-R 

IOWA DARTER BURBOT 

  GILT 
DARTER 

REDFIN SHINER CENTRAL 
MUDMINNOW 

  MOUNTAIN 
MADTOM 

SOUTHERN 
REDBELLY 
DACE 

EASTERN 
MUDMINNOW 

  NORTHERN 
MADTOM 

TADPOLE 
MADTOM 

LEAST BROOK 
LAMPREY 

  TIPPECANOE 
DARTER 

WARMOUTH LONGHEAD 
DARTER 

    MOUNTAIN 
BROOK / OHIO 
LAMPREYS-R 

    STREAMLINE 
CHUB -R 

    TONGUETIED 
MINNOW-R 

 
Priority Conservation Actions:   
The sites designated for long-term monitoring should, whenever possible, be situated on 
public lands.  Long-term studies should include mark-recapture procedures and should 
specifically target population size and structure as well as reproductive activity and success 
within the populations.  Appropriate resource managers at all sites where populations are 
discovered should be made aware of the existence of the populations.  Whenever possible 
management for Immediate Concern species should be incorporated into appropriate resource 
management plans for the site(s). 
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Appendix 10.1: SWG-Funded Progress with CWCS-Priority Species 
 

CWCS-Priority Species 
SWG-Funded 
Progress   

AMPHIBIANS Project Type/Yr
CWCS Species 

Account 
Project 
Type/Yr 

GREEN SALAMANDER  xx – SWG ‘02  

HELLBENDER – R 

Inventory & Status 
Assessment – 
SWG ‘04 
Distribution and 
status – SWG’05 xx – SWG ‘02  

MOUNTAIN CHORUS FROG-R  xx – SWG ‘02  
    

EASTERN SPADEFOOT  xx – SWG ‘02  

NEW JERSEY CHORUS FROG  xx – SWG ‘02  

NORTHERN CRICKET FROG 
Southeast PA 
Survey – SWG’03 xx – SWG ‘02  

    
JEFFERSON SALAMANDER-R  xx – SWG ‘02  
    

COASTAL PLAIN LEOPARD FROG 
Southeast PA 
Survey – SWG’03 xx – SWG ‘02  

UPLAND CHORUS FROG 
Southeast PA 
Survey – SWG’03 xx – SWG ‘02  

WESTERN CHORUS FROG  xx – SWG ‘02  
    
FOUR-TOED SALAMANDER  xx – SWG ‘02  

FOWLERS TOAD  xx – SWG ‘02  

MARBLED SALAMANDER 

Inventory & Status 
Assessment – 
SWG ‘04 xx – SWG ‘02  

NORTHERN LEOPARD FROG  xx – SWG ‘02  
    
BIRDS    

AMERICAN BITTERN  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

BLACK TERN  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

LOGGERHEAD SHRIKE  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

NORTHERN BOBWHITE  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

OLIVE-SIDED FLYCATCHER  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

PIPING PLOVER  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 
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SEDGE WREN  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

SHORT-EARED OWL  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

UPLAND SANDPIPER  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

    

BALD EAGLE  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

DICKCISSEL  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

LONG-EARED OWL  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

MARSH WREN  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

PRAIRIE MARSH WREN  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

NORTHERN HARRIER  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

PEREGRINE FALCON 
Satellite telemetry-
WCRA’01, SWG’02 xx – SWG ‘02 

Breeding Bird Atlas 
– WCRA/SWG 

PROTHONOTARY WARBLER  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

SUMMER TANAGER  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

VIRGINIA RAIL  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

    

BLUE-WINGED WARBLER – R  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

CERULEAN WARBLER – R  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

GOLDEN-WINGED WARBLER – R  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

HENSLOW’S SPARROW – R  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

LOUISIANA WATERTHRUSH – R, I  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

SCARLET TANAGER – R  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

TUNDRA SWAN R – MIGRATORY 
POPN  xx – SWG ‘02 

Breeding Bird Atlas 
– WCRA/SWG 

WOOD THRUSH – R  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

WORM-EATING WARBLER – R  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

    

BLACK-CROWNED NIGHT-HERON  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

BLACKPOLL WARBLER  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 
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COMMON TERN  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

GOLDEN EAGLE  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

GREAT EGRET  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

GREEN-WINGED TEAL  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

KING RAIL  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

LEAST BITTERN  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

NORTHERN GOSHAWK  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

OSPREY  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

PINE SISKIN  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

RED CROSSBILL  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

SWAINSON’S THRUSH  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

YELLOW-BELLIED FLYCATCHER  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

YELLOW-CROWNED NIGHT HERON  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

    

ACADIAN FLYCATCHER  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

ALDER FLYCATCHER  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

AMERICAN BLACK DUCK  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

AMERICAN COOT  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

AMERICAN WOODCOCK  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

BANK SWALLOW  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

BARN OWL  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

BLACK-BILLED CUCKOO  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

BLACKBURNIAN WARBLER  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

BLACK-THROATED BLUE WARBLER  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

BLACK-THROATED GREEN 
WARBLER  xx – SWG ‘02 

Breeding Bird Atlas 
– WCRA/SWG 

BLUE-HEADED VIREO  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 
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BOBOLINK  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

BROAD-WINGED HAWK  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

BROWN THRASHER  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

CANADA WARBLER  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

CHIMNEY SWIFT  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

COMMON MOORHEN  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

COMMON NIGHTHAWK  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

EASTERN MEADOWLARK  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

GRASSHOPPER SPARROW  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

GREAT BLUE HERON  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

KENTUCKY WARBLER  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

PIED-BILLED GREBE  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

PRAIRIE WARBLER  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

RED-HEADED WOODPECKER  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

RED-SHOULDERED HAWK  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

RUDDY DUCK  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

SHARP-SHINNED HAWK 

Habitat Use during 
migration – SWG 
‘02 xx – SWG ‘02 

Breeding Bird Atlas 
– WCRA/SWG 

SOLITARY SANDPIPER  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

SORA  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

WHIP-POOR-WILL  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

WILLOW FLYCATCHER  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

WILSON’S SNIPE  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

WINTER WREN  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

YELLOW-BREASTED CHAT  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

YELLOW-THROATED VIREO  xx – SWG ‘02 
Breeding Bird Atlas 
– WCRA/SWG 

    

 Page 10-91  



Pennsylvania’s Comprehensive Wildlife Conservation Strategy Version 1.0 
________________________________________________________________________ 

MAMMALS    

ALLEGHENY WOODRAT – R 

Conservation and 
Mgt. Plan – SWG 
‘03 xx – SWG ‘02 

PA Mammal Atlas –
SWG ‘02 

DELMARVA FOX SQUIRREL  xx – SWG ‘02 
PA Mammal Atlas –
SWG ‘02 

EASTERN SMALL-FOOTED MYOTIS-
R 

Habitat Use / 
Telemetry – SWG 
‘04 xx – SWG ‘02 

PA Mammal Atlas –
SWG ‘02 

INDIANA OR SOCIAL MYOTIS 

Maternity site 
protection – 
WCRA’01 xx – SWG ‘02 

PA Mammal Atlas –
SWG ‘02 

LEAST SHREW 

Population status 
and habitat use – 
SWG ‘04 xx – SWG ‘02 

PA Mammal Atlas –
SWG ‘02 

WEST VIRGINIA WATER SHREW  xx – SWG ‘02 
PA Mammal Atlas –
SWG ‘02 

    

APPALACHIAN COTTONTAIL – R 

Status and 
Distribution – 
WCRA’01 xx – SWG ‘02 

PA Mammal Atlas –
SWG ‘02 

EASTERN SPOTTED SKUNK  xx – SWG ‘02 
PA Mammal Atlas –
SWG ‘02 

NORTHERN FLYING SQUIRREL 

Monitoring/Habitat 
Use – WCRA’01, 
SWG’02, SWG’04 xx – SWG ‘02 

PA Mammal Atlas –
SWG ‘02 

    

SILVER-HAIRED BAT  xx – SWG ‘02 
PA Mammal Atlas –
SWG ‘02 

SOUTHEASTERN FOX SQUIRREL  xx – SWG ‘02 
PA Mammal Atlas –
SWG ‘02 

    

NORTHERN MYOTIS-R  xx - SWG '02 
PA Mammal Atlas - 
SWG '02 

    

ROCK VOLE  xx – SWG ‘02 
PA Mammal Atlas –
SWG ‘02 

EASTERN RED BAT 
 xx - SWG '02 

PA Mammal Atlas - 
SWG '02 

FISHER  xx - SWG '02 
PA Mammal Atlas - 
SWG '02 

HOARY BAT 
 xx - SWG '02 

PA Mammal Atlas - 
SWG '02 

LEAST WEASEL  xx - SWG '02 
PA Mammal Atlas - 
SWG '02 

NORTHERN WATER SHREW  xx - SWG '02 
PA Mammal Atlas - 
SWG '02 

NORTHERN RIVER OTTER 

Distribution and 
abundance - 
WCRA'01 xx - SWG '02 

PA Mammal Atlas - 
SWG '02 

ROCK SHREW  xx - SWG '02 
PA Mammal Atlas - 
SWG '02 
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SNOWSHOE HARE Distribution and 
habitat associations 
- SWG'02 xx - SWG '02 

PA Mammal Atlas - 
SWG '02 

SOUTHERN BOG LEMMING  xx - SWG '02 
PA Mammal Atlas - 
SWG '02 

    
REPTILES    
BLANDING'S TURTLE  xx - SWG '02  

BOG TURTLE - R 

Monitoring/Habitat 
Mgt. And Use - 
WCRA'01, SWG'03 xx - SWG '02  

BROADHEAD SKINK  xx - SWG '02  

EASTERN MASSASAUGA 

Range 
Determination/ 
Metapopulation 
assess - SWG 
'02,05 xx - SWG '02 

Movement and 
Habitat Use - SWG 
'03 

KIRTLAND'S SNAKE 

Inventory & Status 
Assessment - SWG 
'04 xx - SWG '02  

SPOTTED TURTLE - R 
Southeast PA 
Survey - SWG'03 xx - SWG '02 

Inventory & Status 
Assessment - SWG 
'04 

TIMBER RATTLESNAKE - R 

Status and 
Distribution - 
SWG'02 xx - SWG '02 

Site Assessment 
and Inventory - 
SWG '04 

WOOD TURTLE - R  xx - SWG '02  
    

EASTERN RIBBON SNAKE  xx - SWG '02  

MOUNTAIN EARTH SNAKE - R 

Inventory & Status 
Assessment - SWG 
'04 xx - SWG '02  

QUEEN SNAKE  xx - SWG '02  
NORTHERN COAL SKINK-R  xx - SWG '02  

REDBELLY TURTLE 
Southeast PA 
Survey - SWG'03 xx - SWG '02  

SHORTHEAD GARTER SNAKE - R 

Inventory & Status 
Assessment - SWG 
'04 xx - SWG '02  

    
ROUGH GREEN SNAKE  xx - SWG '02  
    

EASTERN BOX TURTLE  xx - SWG '02  
EASTERN FENCE LIZARD  xx - SWG '02  
EASTERN HOGNOSE SNAKE  xx - SWG '02  
MAP TURTLE  xx - SWG '02  
NORTHERN COPPERHEAD  xx - SWG '02  

SMOOTH EARTH SNAKE 
Inventory & Status 
Assessment - SWG xx - SWG '02  
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'04 
SMOOTH GREEN SNAKE  xx - SWG '02  
 

CWCS-Priority Species 
SWG-Funded 
Progress   

FISH Project Type/Yr 
CWCS Species 
 Account  

ATLANTIC STURGEON - R 

Population status 
and spawning 
locations - SWG'03 xx - SWG '02  

    
CHEAT MINNOW –R  xx - SWG '02  
CHESAPEAKE LOGPERCH –R  xx - SWG '02  
EASTERN SAND DARTER –R  xx - SWG '02  
    

GRAVEL CHUB 

Compile 
Distribution and 
Abundance Data - 
SWG '04 xx - SWG '02  

LAKE STURGEON  xx - SWG '02  
    
LONGNOSE SUCKER - R  xx - SWG '02  
    
SHORTNOSE STURGEON -R  xx - SWG '02  
SPOTTED DARTER -R  xx - SWG '02  
    
    

    

BANDED SUNFISH 
Southeast PA 
Survey - SWG'03 xx - SWG '02  

BLUEBREAST DARTER  xx - SWG '02  

BRIDLE SHINER 

Captive Breeding & 
Restoration - 
WCRP '01 xx - SWG '02  

    
CHECKERED SCULPIN-R  xx - SWG '02  
GILT DARTER  xx - SWG '02  
    
    

IRONCOLOR SHINER 

Captive Breeding & 
Restoration - 
WCRP '01 xx - SWG '02  

    
MOUNTAIN MADTOM  xx - SWG '02  
NORTHERN BROOK LAMPREY  xx - SWG '02  
NORTHERN MADTOM -R  xx - SWG '02  
PADDLEFISH Assessment of xx - SWG '02 Compile 
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Reintroduction 
efforts- WCRP '01 

Distribution and 
Abundance Data - 
SWG '04 

RAINBOW SMELT  xx - SWG '02  
    
    
    
TIPPECANOE DARTER  xx - SWG '02  
    
LONGHEAD DARTER - R  xx - SWG '02  
MOUNTAIN BROOK LAMPREY-R  xx - SWG '02  
OHIO LAMPREY - R  xx - SWG '02  
STREAMLINE CHUB- R  xx - SWG '02  
TONGUETIED MINNOW - R  xx - SWG '02  
    

BIGMOUTH BUFFALO 

Compile 
Distribution and 
Abundance Data - 
SWG '04 xx - SWG '02  

BIGMOUTH SHINER  xx - SWG '02  

BLACK BUFFALO 

Compile 
Distribution and 
Abundance Data - 
SWG '04 xx - SWG '02  

BLACK BULLHEAD  xx - SWG '02  
BLACKCHIN SHINER  xx - SWG '02  
BRINDLED MADTOM  xx - SWG '02  
BURBOT (Allegheny R. population)  xx - SWG '02  
CHANNEL DARTER  xx - SWG '02  
CISCO  xx - SWG '02  

GHOST SHINER 

Compile 
Distribution and 
Abundance Data - 
SWG '04 xx - SWG '02  

GOLDEYE 

Compile 
Distribution and 
Abundance Data - 
SWG '04 xx - SWG '02  

HICKORY SHAD 
Southeast PA 
Survey - SWG'03 xx - SWG '02  

HIGHFIN CARPSUCKER 

Compile 
Distribution and 
Abundance Data - 
SWG '04 xx - SWG '02  

HORNYHEAD CHUB  xx - SWG '02  
IOWA DARTER  xx - SWG '02  
LONGEAR SUNFISH  xx - SWG '02  

MOONEYE 

Compile 
Distribution and 
Abundance Data - xx - SWG '02  
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SWG '04 
REDFIN SHINER  xx - SWG '02  

RIVER CARPSUCKER 

Compile 
Distribution and 
Abundance Data - 
SWG '04 xx - SWG '02  

RIVER SHINER 

Compile 
Distribution and 
Abundance Data - 
SWG '04 xx - SWG '02  

SILVER CHUB 

Compile 
Distribution and 
Abundance Data - 
SWG '04 xx - SWG '02  

SOUTHERN REDBELLY DACE  xx - SWG '02  
SPOTTED GAR  xx - SWG '02  
SPOTTED SUCKER  xx - SWG '02  

TADPOLE MADTOM 
Southeast PA 
Survey - SWG'03 xx - SWG '02  

THREESPINE STICKLEBACK 
Southeast PA 
Survey - SWG'03  xx - SWG '02 

WARMOUTH  xx - SWG '02  
    
ALEWIFE  xx - SWG '02  
AMERICAN BROOK LAMPREY  xx - SWG '02  
AMERICAN EEL  xx - SWG '02  
BLUEBACK HERRING  xx - SWG '02  
BOWFIN xx - SWG '02   

BROOK SILVERSIDE 

Compile 
Distribution and 
Abundance Data - 
SWG '04 xx - SWG '02  

BROOK STICKLEBACK  xx - SWG '02  
BURBOT (Lake Erie population)  xx - SWG '02  
CENTRAL MUDMINNOW  xx - SWG '02  

EASTERN MUDMINNOW 
Southeast PA 
Survey - SWG'03 xx - SWG '02  

LEAST BROOK LAMPREY  xx - SWG '02  

LONGNOSE GAR 

Compile 
Distribution and 
Abundance Data - 
SWG '04 xx - SWG '02  

RIVER REDHORSE 

Compile 
Distribution and 
Abundance Data - 
SWG '04 xx - SWG '02  

SKIPJACK HERRING 

Compile 
Distribution and 
Abundance Data - 
SWG '04 xx - SWG '02  
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SMALLMOUTH BUFFALO 

Compile 
Distribution and 
Abundance Data - 
SWG '04 xx - SWG '02  

WHITE CATFISH 
Southeast PA 
Survey - SWG'03 xx - SWG '02  

 
 
SWG-Funded Progress with CWCS-
Priority Invertebrates  
  

Crayfish 
Assessing Changes in Crayfish Fauna over the Past 100 Years: 
Phase I, Eastern Pennsylvania - SWG '04 

  

Mussels 
Freshwater Mussel and Fish Assemblage Habitat Use and Spatial 
Distributions in the French Creek Watershed– SWG ‘02 

 
Assessment and Translocation of Mussel Fauna in the Vicinity of 
Carter’s Dam on the Conewango Creek - SWG '04  

 

Freshwater Mussel (Bivalvia: Unionidae) Spatial Distributions and 
Habitat Use in the Navigational Pools of the Allegheny River; A 
Comparative Study of Two Protocols - SWG '04 

  

Terrestrial Invertebrates 
Pennsylvania Invertebrates of Special Concern: Comprehensive 
Assessment - SWG '03 
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Appendix 10.2: State and Federally-Listed Species in Pennsylvania. 
 

STATE 
STATUS LISTED SPECIES  

FEDERAL 
STATUS 

TERRESTRIAL 
INVERTEBRATES SCIENTIFIC NAME   
AMERICAN BURYING BEETLE  Nicrophorus americanus E 

KARNER BLUE BUTTERFLY 
Lycaeides melissa 
samuelis E  

    
MUSSELS    
CLUBSHELL Pleurobema clava E,XN E 
CRACKING PEARLYMUSSEL Hemistena lata E,XN  
DWARF WEDGEMUSSEL Alasmidonta heterodon E E 
EASTERN LAMPMUSSEL Lampsilis radiata  E 
FANSHELL Cyprogenia stegaria E  

NORTHERN RIFFLESHELL E E 
Epioblasma torulosa 
rangiana 

ORANGE-FOOT PIMPLEBACK Plethobasus cooperianus E  
PINK MUCKET Lampsilis abrupta E  
RAYED BEAN MUSSEL Villosa fabalis C  
RING PINK Obovaria retusa E  
ROUGH PIGTOE Pleurobema plenum E  
SHEEPNOSE MUSSEL Plethobasus cyphyus C  
    
FISH    
OHIO LAMPREY  Ichthyomyzon bdellium  C 
N. BROOK LAMPREY Ichthyomyzon fossor  E 
MTN. BROOK LAMPREY Ichthyomyzon greeleyi  T 
LEAST BROOK LAMPREY Lampetra aepyptera  C 
AMERICAN BROOK LAMPREY Lampetra appendix  C 
SHORTNOSE STURGEON Acipenser brevirostrum  E 
LAKE STURGEON Acipenser fulvescens  E 
ATLANTIC STURGEON Acipenser oxyrhynchus  E 
SPOTTED GAR Lepisosteus oculatus  E 
LONGNOSE GAR Lepisosteus osseus  C 
BOWFIN Amia calva  C 
GOLDEYE Hiodon alosoides  T 
MOONEYE Hiodon tergisus  T 
SKIPJACK HERRING Alosa chrysochloris  T 
HICKORY SHAD Alosa mediocris  E 
GRAVEL CHUB Erimystax x-punctatus  E 
REDFIN SHINER Lythrurus umbratilis  E 
SILVER CHUB Macrhybopsis storeriana  E 
HORNYHEAD CHUB Nocomis biguttatus  C 
BRIDLE SHINER Notropis bifrenatus  E 
RIVER SHINER Notropis blennius  E 
GHOST SHINER Notropis buchanani  E 
IRONCOLOR SHINER Notropis chalybaeus  E 
BIGMOUTH SHINER Notropis dorsalis  T 
BLACKCHIN SHINER Notropis heterodon  E 
S. REDBELLY DACE Phoxinus erythrogaster  T 
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LONGNOSE SUCKER Catostomus catostomus  E 
SMALLMOUTH BUFFALO Ictiobus bubalus  T 
BIGMOUTH BUFFALO Ictiobus cyprinellus   E 
SPOTTED SUCKER Minytrema melanops  T 
RIVER REDHORSE Moxostoma carinatum  C 
BLACK BULLHEAD Ameirus melas  E 
MOUNTAIN MADTOM Noturus eleutherus  E 
TADPOLE MADTOM Noturus gyrinus  E 
BRINDLED MADTON Noturus miurus  T 
N. MADTOM Noturus stigmosus  E 
CENTRAL MUDMINNOW Umbra limi  C 
EASTERN MUDMINNOW Umbra pygmaea  C 
LAKE HERRING Coregonus artedi  E 
PIRATE PERCH Aphredoderus sayanus  C-3 
BURBOT Lota lota  E 
BROOK SILVERSIDE Labidesthes sicculus  C 
BROOK STICKLEBACK Culaea inconstans  C 
THREESPINE STICKLEBACK Gasterosteus aculeatus  E 
CHECKERED SCULPIN Cottus sp.c  E 
BANDED SUNFISH Enneacanthus obesus  E 
WARMOUTH Lepomis gulosus  E 
LONGEAR SUNFISH Lepomis megalotis  E 
BLUEBREAST DARTER Etheostoma camurum  T 
IOWA DARTER Etheostoma exile  E 
SPOTTED DARTER Etheostoma maculatum  T 
E. SAND DARTER Etheostoma pellucida  E 
TIPPECANOE DARTER Etheostoma tippecanoe  T 
CHANNEL DARTER Percina copelandi  T 
GILT DARTER Percina evides  T 
LONGHEAD DARTER Percina macrocephala  T 
    
REPTILES/AMPHIBIANS    
GREEN SALAMANDER Aneides aeneus  T 
MUD SALAMANDER Pseudotriton montanus  E 
NEW JERSEY CHORUS FROG Pseudacris triseriata kalmi  E 
EASTERN SPADEFOOT Scaphiopus holbrookii  E 
COASTAL PLAIN LEOPARD FROG Rana sphenocephala  E 
BOG TURTLE Glyptemys muhlenbergii T, SAT E 
BLANDING'S TURTLE Emydoidea blandingii  C 
REDBELLY TURTLE Pseudemys rubriventris  T 
BROADHEAD SKINK Eumeces laticeps  C 
KIRTLAND'S SNAKE Clonophis kirtlandii  E 
ROUGH GREEN SNAKE Opheodrys aestivus  E 
TIMBER RATTLESNAKE Crotalus horridus C  

EASTERN MASSASAUGA 
Sistrurus catenatus 
catenatus C E 

    
BIRDS/MAMMALS    
SHORT-EARED OWL Asio flammeus  E 
UPLAND SANDPIPER Bartramia longicauda  T 
AMERICAN BITTERN Botaurus lentiginosus  E 
GREAT EGRET Casmerodius albus  E 
WAPITI OR ELK Cervus elaphus (PS)  
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PIPING PLOVER Charadrius melodus (E,T)  
BLACK TERN Chlidonias niger  E 
SEDGE WREN Cistothorus platensis  T 
BOG TURTLE Clemmys muhlenbergii (E,T(S/A)) E 
KIRTLAND'S SNAKE Clonophis kirtlandii  E 
NORTHERN BOBWHITE Colinus virginianus (PS)  
CISCO Coregonus artedi  E 
LEAST SHREW Cryptotis parva  E 
YELLOW-BELLIED FLYCATCHER Empidonax flaviventris  T 
PEREGRINE FALCON Falco peregrinus  E 
LYNX Felis lynx (PS:LT)  
COMMON MOORHEN Gallinula chloropus (PS)  
NORTHERN FLYING SQUIRREL Glaucomys sabrinus (PS)  
BALD EAGLE Haliaeetus leucocephalus (PS:LT,PDL) E 
LEAST BITTERN Ixobrychus exilis  E 

MIGRANT LOGGERHEAD SHRIKE 
Lanius ludovicianus 
migrans  E 

EASTERN SMALL-FOOTED 
MYOTIS Myotis leibii  T 
INDIANA OR SOCIAL MYOTIS Myotis sodalis E E 
ALLEGHENY WOODRAT Neotoma magister  T 
YELLOW-CROWNED NIGHT-
HERON Nyctanassa violacea  E 
MARSH RICE RAT  Oryzomys palustris (PS) 
OSPREY Pandion haliaetus  T 
KING RAIL Rallus elegans  E 
DELMARVA FOX SQUIRREL Sciurus niger cinereus (E,XN) E 
SOUTHERN WATER SHREW Sorex palustris punctulatus  T 
COMMON TERN Sterna hirundo  E 
 
 

 Page 10-100  



Pennsylvania’s Comprehensive Wildlife Conservation Strategy Version 1.0 
________________________________________________________________________ 

                                                         Page 11-1 

 
PART 2 –HABITAT NARRATIVES AND CWCS-PRIORITY SPECIES  
 
 
SECTION 11 - PENNSYLVANIA HABITAT OVERVIEW  
 
 
Part 2 of the CWCS, comprising Sections 11-22, summarizes the condition of broadly 
defined wildlife habitat types currently found in Pennsylvania.  Although Part 2 is organized 
by broad habitat or land cover types, it is important to recognize that within broad habitat 
designations each species has specific and unique requirements. Losing any one component 
of a species’ habitat can threaten its survival. Additionally, these essential habitat 
components must be accessible and arranged in appropriate configurations and proportions. 
Therefore, defining a species’ true habitat requirements is a complicated process. Targeted 
habitat assessments that identify the specific attributes required by a species are necessary 
before landscape measurements or indices can be used to determine the relative habitat 
quality of a site for the target species.    
 
Without a complete understanding of habitat requirements, long-term threats to a species can 
be overlooked. For example, when essential habitats are fragmented or separated by barriers 
to movement, a species may decline over time even though its immediate habitat is 
preserved. The woodland salamander that must traverse a busy highway to reach its breeding 
pond, or the young Allegheny woodrat that must navigate through ridgetop development to 
get from one rock outcrop to another have had their habitat degraded even if their primary 
habitats remain pristine.  
 
 
11.1 STATEWIDE HABITAT ASSESSMENT – APPENDIX 2 
A thorough assessment of Pennsylvania habitats, providing information on the condition and 
location of key habitats, has been developed and is included in Appendix 2 of this CWCS. 
The Appendix 2 document resulted from an inter-agency effort to compile the most up-to-
date information on the quantity and quality of various habitat types in Pennsylvania. Such 
information is vitally needed to develop management objectives and goals relative to various 
habitat types and the species occurring therein. 
 
In 2002, Pennsylvania’s Natural Resources Workgroup, comprised of Executive staff of the 
Game Commission, Fish and Boat Commission, and Department of Conservation and 
Natural Resources, began a discussion of the state’s varied habitats. This discussion led to an 
Interagency Boards and Commissions meeting focusing on habitat inventory needs and 
issues. As a result, agency staff and commissioners were appointed to frame the issues.  Once 
agency personnel identified the issues and concerns common to the natural resource 
agencies, a full assessment of habitats was identified as a top priority. A Memorandum of 
Understanding was drafted in which the natural resource agencies shared in the cost of 
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development and the work of reviewing the product.  Outside authorities, from Pennsylvania 
State University and Hawk Mountain Sanctuary, were hired to gather information and write 
the manuscript, Wildlife Habitat in Pennsylvania: Past, Present, and Future. 
 
Readers and resource managers are urged to read Appendix 2 in detail, as the information 
contained therein provides significant insight into the management and conservation of 
species of greatest conservation need and their key habitats. Repeating the information found 
in this excellent habitat document would be redundant. Rather, this section of the CWCS 
presents summary information adapted from that habitat assessment, as well as useful 
information from a working paper titled “Voluntary Conservation Tools and Programs,” 
which was produced and distributed by Defenders of Wildlife (Hummon and Cochran 2005).  
 
 
11.2 PA HABITAT OVERVIEW (adapted from Appendix 2) 
Wildlife habitats in Pennsylvania today are dominated by forest with 62 percent of the state’s 
28,991,096 acres in forest cover.  Herbaceous openings cover 26 percent of Pennsylvania, 
and wetlands cover at least 2.5 percent of the state.  Rivers or streams extend over 83,000 
miles with riparian habitat occurring over an estimated 172,067 acres.  The state contains 
146,813 acres of lake or pond habitat, much of it used for recreation and only 643 acres of 
estuaries.  Coniferous forest, an important wildlife habitat, is found in 8 percent of 
Pennsylvania forests with clusters in northern regions (Figure 11.1). 

 

Figure 11.1. Pennsylvania Land Cover Map showing broad habitat types of Pennsylvania. 
(Myers and Bishop 1999).  Map copied from Goodrich et al. 2002, page 56. 
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For each habitat type, Appendix 2 presents information on its present distribution and how it 
has changed historically, and provides an overview of characteristic species associated within 
this habitat type and how they have changed over time. The authors of Appendix 2 evaluate 
habitat quality based on data available on population trends and known information on 
survival and reproduction. Because there is more information on birds than other wildlife 
groups, they rely upon birds to illustrate patterns and trends associated with habitats. This 
emphasis is based on necessity, however patterns found in bird habitats are largely reflected 
in other biotic communities. 

For detailed descriptions of the status of Pennsylvania’s habitats, including their location and 
condition, key threats, associated species and population trends, as well as research and 
management needs, readers are referred to the sections of Appendix 2 referenced in Table 
11.1.  Information on specific habitat types associated with CWCS-Priority species is 
presented in Sections 12-22 of this CWCS.  These sections include information on condition 
and location, conservation challenges and opportunities, and species- and habitat-specific 
conservation actions. 

Table 11.1: Appendix 2 references for detailed information describing the location and 
condition of key habitats in Pennsylvania. 

Habitat Type CWCS Section 
reference 

Appendix 2 reference 

Forests  Section 12, 13, 22 pp. 60-102 
Farmlands, Grasslands, Thickets Section 20, 21 pp. 128-142 
Wetlands Section 14 pp. 149-167 
Streams and Rivers Section 15 pp. 172-188 
Rock Habitats Section 16 pp. 192-194 
Vernal Ponds Section 17 pp. 198 
Beaches Section 18 pp. 197-198 
Anthropogenic (Urban-Suburban) Section 19 pp. 144-148 

 
 
11.3 HABITAT LOSS – THE STATEWIDE THREAT TO FISH AND WILDLIFE 

 
To maintain healthy, viable populations of native Pennsylvania wildlife, we need to maintain 
wildlife habitat, and vital habitat elements, in sufficient quality to meet the diverse needs of 
the state’s wildlife species. Habitat is the key to animal abundance. Habitat loss, caused by 
development and sprawl, as well as direct and indirect habitat degradation are the primary 
causes of species declines in Pennsylvania and worldwide (Ehrlich and Ehrlich 1981, Ehrlich 
and Wilson 1991, Noss et al.1995).   
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The most serious type of habitat loss results from permanent, human-associated land use 
change. Habitat loss leads directly to the decline and loss of wildlife species. Worldwide, 
habitat loss has caused the extinction of 35 percent of all fish species lost, 20 percent of birds 
lost, and 19 percent of mammal extinctions (Reid and Miller 1989).  Population viability 
analyses suggest that if the area of any habitat is reduced by 90 percent, at least 50 percent of 
the species present will be lost (Reid and Miller 1989). In the northeastern United States, 99 
percent of grasslands and greater than 50 percent of pre-colonial wetlands have been lost – 
with serious implications for native wildlife.   
 
Habitat loss in Pennsylvania today is due largely to the consumption of open space and 
wildlife habitats by sprawl development. Although the population of Pennsylvania has not 
increased substantially, the suburban and urban land being consumed continues to increase, 
with current open space loss occurring at a rate of more than 300 acres per day (NRCS). 
 
Three hundred acres of terrestrial wildlife habitat is being lost every day, primarily to 
suburban sprawl (Goodrich et al. 2002).  Some counties have seen an increase in housing 
units exceeding 20 percent in recent decades.  Uncontrolled sprawl and the resulting habitat 
loss and degradation is now the number one threat to wildlife in the state.  If the rate of loss 
of open space continues to increase as it did from 1992 to 1997, it is estimated that current 
acreage of wildlife habitat lost per day in Pennsylvania is now at 350 acres per day (Figure 
11.2).  
 
Sprawl and development primarily affect farmland and grassland habitats in Pennsylvania 
today. Grassland habitat has been drastically reduced in the last half-century with grassland 
species showing dramatic declines.  In addition, residential development of forestland is a 
growing threat to wildlife in many areas.  Once developed, terrestrial habitats can rarely be 
reclaimed or restored for wildlife.     
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Figure 11.2.   Acres of open space lost per day in Pennsylvania  
(estimated 2002 rate based on similar incremental increase:  
Appendix 2, page 202). 

 
In addition to the loss of terrestrial habitats, half of the state’s wetlands have been lost and 
much of what remains is severely degraded.  Sprawl is shown to be a major contributor to 
wetland loss and degradation.  Wetland habitats have been reduced by 90 percent in the 
southern counties.  The range of some high-priority wetland-dependent wildlife species is 
restricted to this heavily impacted region, further endangering their survival.  Wetland 
wildlife dominates the species of special concern list and remains the most imperiled wildlife 
group. 
 
11.4 HABITAT DEGRADATION – AN ONGOING THREAT TO WILDLIFE 
 
Perhaps as challenging as the direct habitat loss from sprawl is the indirect loss in quality of 
the remaining habitat due to sprawl. Serious threats to natural areas exist from road runoff, 
habitat fragmentation, invasive species pervading from edges, and the isolation of wildlife 
areas from each other by roads or development. Streams are degraded for miles by pollutants 
and sedimentation or runoff.   The impact of sprawl on natural communities extends beyond 
the area of land developed.  Key threatening processes affecting remaining wildlife habitat in 
Pennsylvania are summarized below: 
 
Habitat Fragmentation 
In addition to outright changes in habitat type, a process known as fragmentation can 
influence habitat quality (Morrison et al. 1992). Fragmentation affects wildlife when patches 
of undisturbed habitat are surrounded by human altered landscapes such as roads, cities or 
farms.  
 
Numerous studies have shown that the landscape surrounding an isolated habitat patch can 
influence the quality of the patch by causing changes in temperature and moisture regimes 
within the patch or more commonly by influencing the abundance of competitors, predators, 
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and brood parasites within the patch (Morrison et al. 1992, Faaborg et al. 1995). Fragmented 
habitat is also particularly vulnerable to non-native invasive plants and animals, one of the 
more serious and widespread threats facing native species. Even linear aquatic habitats, such 
as streams and rivers, can be fragmented by the construction of dams and other barriers to 
movement.  
 
Non-native species 
A second significant threat to Pennsylvania habitats is the process of non-native invasive 
species establishing themselves in waterways and terrestrial habitats and out-competing 
native species.   Alien species’ competition with native species affects more than 50 percent 
of terrestrial species (Goodrich et al. 2002).  More than one-third of all Pennsylvania plants 
are non-native, and 11 percent of all fish are exotics (Appendix 2). Introduced, invasive 
species threaten 19 percent of all endangered and rare species worldwide (Reid and Miller 
1989).  Non-native and invasive species threaten nearly all of the key habitats that CWCS-
Priority species rely upon. Invasion by aggressive species, both non-native and native, is 
affecting the regeneration and long-term habitat quality of forestlands, wetlands and 
grasslands across the Commonwealth.  
 
The recent invasions of zebra mussels, hemlock wooly adelgid, gypsy moth, garlic mustard, 
stilt grass and numerous other species highlight the significant impact that non-native 
invasive species can have on Pennsylvania wildlife and habitats. New diseases and alien 
pests and other threats loom on the horizon. For waterways, the full impacts of some alien 
invasive species such as the rusty crayfish are not yet known, but the zebra mussel and others 
have shown the potential that exists for wide-ranging impacts on native habitats and species. 
As a result of the artificial nature of political boundaries, addressing invasive species threats 
will require greater attention to activities beyond the state’s borders in the future. Early 
detection of invaders is key to preventing widespread outbreaks of most species. 
 
Declining water quality 
Because of ongoing success in controlling point source pollution discharges, the most 
significant pollution impacts on aquatic habitats comes from non-point source runoff. 
Whether originating from nutrient-rich runoff from agricultural lands or urban and suburban 
neighborhoods, sewage overflows from combination sewers in older communities or acid 
drainage from mine lands, non-point source pollution affects chemical composition and water 
quality. It also smothers the substrate in silt, reducing the quality of aquatic habitats and 
nursery areas for many species.  
 
Stream quality is further threatened by ongoing point-source pollutants, sedimentation, acidic 
mine drainage, and a lack of adequate riparian buffers. PCBs (poly-chlorinated bi-phenyls) 
continue to impact fish and other aquatic species.  
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Declining water quantity 
Because of its natural abundance, Pennsylvania has historically taken water supply for 
granted. However, as the state’s population has grown and shifted, per capita water use has 
risen, causing increasing conflicts among water users (Seif and Glotfelty 1998). Water 
quantity may be an increasingly important issue for wetland and stream conservation as some 
species can survive only in cool, fast-flowing streams. Seasonal wetlands, such as venal 
pools, and other shallow wetlands are also highly susceptible to water quantity issues. 
Restoration of wetlands and protection of remaining wetlands and streams are especially 
critical given the severe decline this habitat type has endured. Of particular concern are the 
long-term impacts of groundwater withdrawals, which can be difficult to quantify and 
characterize.  
 
Lack of forest regeneration 
One of the most serious threats to Pennsylvania’s forests is the lack of regeneration. When 
young trees are not being produced to replace older, or dead and dying, trees, the forest is 
fundamentally threatened.  Factors that reduce forests' ability to regenerate include browsing 
by white-tailed deer, acid deposition, poor timber harvest practices, suppression of fire, non-
native diseases and pests, and others. At high densities, white-tailed deer can have substantial 
impact; however, as deer densities decline many other factors can influence a forest’s ability 
to regenerate. 
 
Disturbance 
Human-caused habitat disturbance occurs in a variety of ways and intensities from sporadic 
disturbance (humans entering a bat hibernaculum) to ongoing, but dispersed, disturbance 
(off-road vehicles entering habitat areas during the reproductive period), to ongoing large-
scale impacts (early mowing of hayfields throughout the state during the nesting season). The 
impacts of habitat disturbance may vary based upon the frequency and intensity of the 
disturbance event(s). Many disturbance impacts are negligible. However, repeated 
disturbance of sensitive habitats, particularly during vulnerable periods, such as during 
nesting, migration, and hibernation, can have serious widespread impacts.  
 
Indirect habitat degradation 
Even habitats that are geographically remote from human development and sprawl may be 
jeopardized by lack of quality regeneration, increased roadway development and 
fragmentation effects, acid deposition and ozone damage, burgeoning non-native invasive 
species, and encroaching human impacts (such as wind turbine development).   
 
 
11.5 THE EFFECT OF HABITAT LOSS AND DEGRADATION ON WILDLIFE 
(adapted from Appendix 2, pages 38-41) 
As quality habitats are lost or degraded, the cost is seen in declining wildlife numbers and 
variety. The status of Pennsylvania’s wildlife reflects the degraded nature of much of the 
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Commonwealth’s wildlife habitat. Presently, about 20 percent of the Commonwealth’s 
wildlife species are listed on state species of special concern lists (Figure 11.3). Wetland 
species dominate the state list with 28 percent of all fishes listed as endangered or 
threatened. The most imperiled organisms on earth are the freshwater mussels (Wilcove et 
al.1998), with 34 percent of Pennsylvania’s mussels endangered, threatened or extirpated.   
Fishes have been hard hit with 27 species considered extirpated and 18 endangered or 
threatened (Argent et al.1998).   Only 60 of the 71 native mammal species still occur in the 
state, and another six species are listed as endangered or threatened (Wright 1998).   

 

 

 

Figure 11.3. Status of Pennsylvania’s wildlife: An indicator of habitat health. 
(Appendix 2, page 40). 
 

Wildlife is still abundant in Pennsylvania because the current mosaics of habitats and 
relatively heavy forest cover have favored the recovery of many forest-associated species that 
thrive in second-growth forests or “generalist” species that occupy an interspersion of cover 
types. Second-growth forest associates such as eastern wild turkey, white-tailed deer and 
black bear are abundant, while habitat generalists, such as raccoons and opossums, may be 
occurring at some of the highest levels in history.   
 
Species requiring “specialized” forest habitats are not doing as well; many species requiring 
large blocks of unfragmented forest, early successional forest, old growth forest, conifer or 
riparian forests are declining despite Pennsylvania’s abundant forest cover.  Less than 1 
percent of old-growth forests remain. The amount of riparian forest that exists in 
Pennsylvania is unknown, but natural riparian communities comprise less than 2 percent of 
the land area across the country.    
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Species requiring open secure grassland habitats are also declining. In New England and 
parts of northern New York, Pennsylvania and West Virginia, early successional habitats and 
associated wildlife are either continuing to decline or are stabilized at all-time low levels. 
Based on Breeding Bird Survey data, grassland birds have declined more than any other suite 
of birds; northern bobwhite quail have declined by 95 percent, grasshopper sparrow (80 
percent), eastern meadowlark (80 percent) and upland sandpiper (90 percent) over the past 30 
years.  If current trends continue, many grassland dependent species may be extirpated from 
the state within 10 years. Additionally, species requiring low-intensity agricultural habitats, 
such as mosaics of thickets and open land, are decreasing; e.g. woodcock have declined by 
40 percent in the Northeast over the past 30 years, and bobwhite quail have nearly 
disappeared from Pennsylvania since 1966 (Kelly 2000, Sauer et al. 2001). 
 
The presence of large tracts of older forests is declining throughout the Northeast, but 
nowhere is the decline more evident than in the Mid-Atlantic Region. These kinds of habitats 
are essential to the existence of an entire guild of forest interior dwelling birds, such as the 
scarlet tanager and wood thrush, both of which are declining in Pennsylvania.  Wetland and 
riparian dependent species have shown significant declines primarily due to the impacts of 
agriculture and acid mine drainage on water quality.  More than half of the species listed as 
endangered or threatened in Pennsylvania are associated with wetland or riparian systems.  
 
Habitat fragmentation resulting from development and road construction, intensification of 
agricultural practices, water pollution, dams and introduction of exotic species have forced 
some native species to extinction, while others remain endangered in small isolated 
populations (Reif and Glotfelty 1998).  Various programs and conservation partners, 
including Partners in Flight, PA Natural Heritage Program, The Nature Conservancy, and the 
Western Pennsylvania Conservancy, agree that the species most at risk in Pennsylvania are 
associated with wetlands, riparian areas, old field-shrub/grasslands, contiguous blocks of old 
growth forests and special habitats such as caves and vernal pools (Goodrich et al. 2002).   
 
One problem that arises when considering the effect of habitat degradation on wildlife is a 
basic lack of knowledge.  Resource managers do not yet fully understand specific habitat 
requirements for many declining species. Even Pennsylvania birds, a well-studied taxon, 
include state-listed species whose distribution and trends are barely known, such as the long-
eared owl, least bittern, and sedge wren. 
 
In addition to a basic lack of information, monitoring protocols have not been developed for 
many species of concern. Extensive monitoring programs exist only for birds and selected 
other species.  New integrated and comprehensive inventory and monitoring initiatives are 
gravely needed. Such efforts will require extensive coordination among natural resource 
agencies and conservation stakeholders across the Commonwealth. 
 
The lack of in-depth research knowledge, inventory and monitoring data, and the lack of 
coordination among monitoring programs and data sources inhibits the recovery of declining 
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species.  One fortunate outcome of the federal CWCS requirement is the compilation of 
Species Assessments for CWCS-Priority species (Appendix 3). During the development of 
the CWCS, technical experts summarized detailed species information for nearly 200 species 
of conservation concern.  While this information needs to be translated into research, 
management, conservation, and recovery strategies that can be applied across the 
Commonwealth, this CWCS document represents the first step in that process. Meaningful 
implementation of such activities, however, will be an ongoing process dependent upon 
adequate funds and personnel. 
 
 
11.6  HABITAT CONSERVATION: CHALLENGES AND OPPORTUNITIES 
(excerpted from Appendix 2) 
Loss of wetlands, regeneration of forests, habitat fragmentation and ever-declining water 
quality seem like formidable challenges to overcome. Yet, habitat loss will continue and the 
challenges will only increase if Pennsylvanians do not act now. Hunting, fishing, bird-
watching, and other forms of outdoor recreation are part of Pennsylvania’s heritage and 
attract billions of dollars to local communities. Public support for wildlife conservation and 
wildlife-based recreation continues to grow. Yet, without change, in 20 years we may see 
hunting and fishing opportunities increasingly restricted as sprawl continues to claim 
farmland and forested areas. 
 
Charting the path from here may seem daunting. Yet, the habitat conservation programs 
within the state are working; habitat is being conserved and habitat is being improved every 
year.  Pennsylvania enjoys a “conservation head start” with a large base of protected lands 
and an active and engaged public. There is an estimated 13.5 percent of Pennsylvania in 
conservation status, mostly in the state’s north-central regions.  Public support and interest in 
wildlife and wildlife pursuits is widespread.  Over 90 percent of the public values open 
space. 
 
Public agencies manage about 4.6 million acres and spend an estimated $119 million dollars 
for habitat management or acquisition. Land trusts are estimated to conserve between 10,000 
and 20,000 additional acres each year, over and above land donated to public agencies. Land 
conservation is occurring daily in Pennsylvania in both public and private initiatives.  
 
The more we learn about wildlife communities, the more we realize that every “cog and 
wheel” is important to the function and health of the habitats.  To keep healthy wild trout 
populations, we must conserve the aquatic invertebrates they feed on. To keep the 
invertebrate community viable, we must maintain riparian forest along streams and reduce 
runoff from roads and acidic mine drainage. To maintain rails and waterfowl in abundance, 
we need to conserve undisturbed wetland and pond habitats for nesting. The wild turkey and 
black bear flourish where mast-producing trees and cover are abundant, amid large forests 
that also provide habitat for songbirds, squirrels, and bobcat. The web of relationships among 
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species in each habitat type is complex, and still not well-understood. Keeping all the parts 
makes good sense. 
 
Currently, the Commonwealth is conserving open space and farmland through state programs 
at a rate of about 151 acres per day. If we add the land conserved through private sources, we 
estimate roughly half of the Pennsylvania acres conserved by private land trusts are 
conserved with non-state funding at a rate of 15 acres a day. Thus, the total acres conserved 
per day by private and public sources is estimated to be about 170 acres a day.  
 
However, at a pace of 300 acres of natural lands lost each day (in 1997), we are not keeping 
pace. The Commonwealth is losing open space at twice the rate it is being conserved (Figure 
11.4). Acre by acre we are losing the battle.  In addition, habitat improvement programs must 
be well-coordinated to ensure all habitats are being addressed. 
 

 

Figure 11.4. Acres conserved by public agencies compared to acres lost annually 
in Pennsylvania. (acres conserved based on year 2000, average acres conserved 
has often been much lower). (Appendix 2, page 220). 

 
Although habitat is conserved annually under state and private programs and public-private 
partnerships, Pennsylvania is still recording a net loss of 35,000 acres of wildlife habitat 
annually. This total does not include the additional acres degraded through the increase in 
sprawl and resulting habitat fragmentation. Without any change in our approach, further 
wildlife loss is certain. We can expect less opportunity for hunting, fishing, and wildlife-
watching, and further declines in wildlife. 
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Key adjustments are needed to stem the losses and reverse the trend such that more acres of 
wildlife habitat are conserved or restored daily than are lost. New programs and incentives 
may be needed, particularly to address regional habitat conservation planning. Recent 
passage of a conservation funding referendum at the state level provides some hope, though 
there is still much to be done.  Because a large proportion of state wildlife habitat occurs on 
private lands, programs or incentives for private landowners to restore or conserve wildlife 
habitat are vitally important.    
 
 
11.7 THE IMPORTANCE OF PRIVATE LANDS IN WILDLIFE CONSERVATION   
 
Pennsylvania comprises more than 28,000,000 acres of land, with in excess of 85 percent in 
private ownership.  About 8 million acres are in farmland, with nearly 5 million acres in 
cropland and more than 2 million acres in pasture.  About 16 million acres are forested, the 
majority of which is in private ownership, with more than 500,000 landowners controlling 70 
percent of Pennsylvania’s forestlands (12.4 million acres). About 1 million Pennsylvania 
acres are represented by wetlands and streams.  Developed land currently is 3 million acres 
and growing.  The current population exceeds 12,000,000 people. 
 
The management of private lands in Pennsylvania has a profound impact on the economy and 
quality of life for all of citizens.  Agriculture and the forest products industry are big business 
in Pennsylvania.  Nearly 50,000 farms averaging 160 acres generate more than $4 billion 
dollars in agricultural product sales annually.  Pennsylvania is the nation’s leader in 
hardwood timber production.  
 
Ultimately, private land-use decisions have more influence on wildlife populations than any 
other activity in the state.  Most fish and wildlife species use habitats on private land, and 
some species are dependent on habitats found only on private land.  The private landowners 
in Pennsylvania hold the future of our wildlife resources, and, indeed, our economic potential 
in their hands.  
 
Non-regulatory or voluntary conservation tools for privately-owned land and landowner 
outreach efforts need to be major objectives of wildlife conservation activities. Creation of 
such programs has been a significant priority of the PGC and PFBC Diversity programs since 
the creation of the State Wildlife Grants Program.  
 
Private Landowner Assistance Program 
In recognition of the importance of private lands to wildlife conservation, the Pennsylvania 
Game Commission and Pennsylvania Fish and Boat Commission applied for and received 
federal Landowner Incentive Program (LIP) and SWG funding for landowner outreach and 
voluntary conservation easements. With LIP Tier 1 funding, the PGC has created the Private 
Landowner Assistance Program (PLAP). Under this program, a network of Regional Wildlife 
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Diversity Biologists (RWDB) work with private landowners to secure conservation practices 
on thousands of acres targeting species of concern. Prior to the establishment of the program, 
the PGC provided limited private land habitat assistance programs for species of concern. 
The development of PLAP and the RWDB network is an important outcome of the CWCS 
development process and will help the PGC meet many of the CWCS strategic and 
operational objectives. 
 
The continuation of the Private Landowner Assistance Program is critical to stem the tide of 
declining species in Pennsylvania.  Since the program’s creation a little more than a year ago, 
RDWB’s have consulted with private landowners owning more than 25,000 acres. Site-
specific management plans focused on forest, wetland, riparian, and grassland habitats have 
been written for many of these priority properties. The RWDBs also have delivered 
numerous public presentations related to species of concern management and have assisted in 
ongoing PGC field projects relating to CWCS-priority species: ospreys, northern flying 
squirrels, bats, Allegheny woodrats, bog turtles, and freshwater mussels. 
 
Management of public lands also will benefit from PLAP as site evaluation tools and best 
management practices for species/habitats of concern are developed for this program.  
Conservation partners also benefit as RWDBs provide technical assistance to organizations 
such as conservancies, other government agencies, and watershed groups interested in 
managing their lands for species of concern. With further development of PLAP, there is 
great potential to enhance management of species of concern, thereby limiting the likelihood 
of these species being listed as endangered and threatened. 
 
Landowner Incentive Program 
Funding from the federal Landowner Incentive Program Tier 2 is being used by the PFBC to 
partner with land trusts and private entities to secure long-term conservation easements on 
private lands to protect and enhance important habitats for at-risk species. The program’s 
purpose is to support on-the-ground projects that enhance, protect, or restore habitats that 
benefit at-risk species on private lands.  The PFBC provides technical assistance to interested 
landowners, and evaluates and ranks proposals. High-priority projects benefit multiple at-risk 
species, have permanent benefits, and involve multiple project partners (Table 11.2).   
 
 
11.8  TOOLS FOR CONSERVING AND IMPROVING HABITAT ON PRIVATE 

LANDS   (adapted in part from Humman and Cochran 2005) 
 
Voluntary tools are critically important for encouraging landowners to make meaningful 
contributions to species and habitat conservation that also benefit landowners.  Most 
landowners prefer to collaborate in voluntary conservation efforts, rather than have additional 
regulations or programs imposed.  For many landowners, financial and practical assistance 
provides the needed incentive to undertake conservation activities.  In return for receiving 
publicly-funded financial incentives or other benefits, landowners conserve publicly-valued 
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habitats and species on their property.  In addition, these proactive conservation efforts can 
help avoid the need for future listings under the Endangered Species Act and help meet other 
conservation goals.   
 
There are many types of voluntary conservation tools available to assist with species and 
habitat conservation on private and public lands.  Several tools are available only on private 
land (e.g., income and property tax benefits, acquisition of land as fee title or conservation 
easement, and market-based approaches).  Additional tools are available on private and 
public lands (e.g., regulatory assurances, regulatory and administrative streamlining, cost-
sharing or grants, land exchanges, technical assistance, information and training, and 
landowner recognition).  Most of these efforts involve cooperative partnerships between 
public agencies, private landowners or landowner groups, conservation groups, community 
groups, and/or land trusts.   
 
For more information on the various types of voluntary conservation tools available to 
private landowners, as well as the basic requirement for successful private lands programs, 
the reader is referred to “Voluntary Conservation Tools and Programs,” a working paper 
produced and distributed by Defenders of Wildlife. Specific state and federal initiatives with 
potential to improve wildlife habitat are presented in Table 11.3. 
 
Wildlife conservation for the future may depend on cooperation of willing private 
landowners and public agencies.   Pennsylvania has several state and federal programs in 
place that improve habitat for wildlife and augment efforts on public lands.  Although these 
programs are not meeting the entire need (e.g., we are still losing 35,000 acres a year), they 
offer a range of opportunities to pursue wildlife habitat conservation. With extra emphasis, 
funding and coordination, so that specific priorities for wildlife could be targeted, such 
programs could be important tools in addressing the current crisis in wildlife habitat loss 
(Appendix 11.1).  Continued support, refinement, and coordination among such programs is 
a long-term CWCS priority.  
 
11.9 STATEWIDE GOALS AND OBJECTIVES – HABITAT CONSERVATION 
 
It is human nature not to realize the true value of something until it is gone. To reverse the 
current net habitat loss, we need to more than double the annual amount of wildlife habitat 
conserved within existing programs.  Citizens, public agencies, municipal authorities, non-
profits and industries must join together to conserve open space and wildlife habitat and to 
begin recovery of degraded waterways and landscapes. Water quality and riparian habitats 
need to be improved and restored to spur recovery.  Deer populations must be managed to 
ensure forest regeneration  or recovery. And, to address a serious lack of information, new 
monitoring programs and a new emphasis on coordinated inventory and monitoring statewide 
for all wildlife -- from mammals to mussels -- are critically needed. 
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Changing the course -- reversing the increasing loss of wildlife habitats, ensuring that the 
next generation of Pennsylvanians have abundant wildlife, and the opportunity to hunt, fish, 
or watch wildlife –  is still within our grasp. The critical next step is before us. 
 
As described in Section IX of this document, conservation partners from across the 
Commonwealth identified five broad goals for the CWCS. Agency staff then developed a 
hierarchy of strategic and operational objectives to support the broad conservation goals. 
Many of these goals and objectives have relevance to the conservation and management of 
Pennsylvania’s habitats. The goals and objectives most relevant to statewide habitat 
conservation efforts are listed in this section. Progress toward each operational objective is 
summarized below, and SWG-funded projects that target habitat conservation needs are 
presented in Table 11.2. 
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GOAL 1:  IMPROVE THE SCIENTIFIC BASIS FOR MAKING CONSERVATION 
DECISIONS FOR WILDLIFE, WITH SPECIAL EMPHASIS ON SPECIES OF GREATEST 
CONSERVATION NEED  
 
Strategic Objective 1.2: Support (in the form of SWG funding and/or staffing, as 
appropriate) research projects that will provide information needed for improved 
conservation decision-making. 
 
Operational Objectives: 
1.2.1: Prioritize research/information needs by developing an objective prioritization process 
and applying the process to a comprehensive list of research needs. 
Progress: This is an ongoing function of the CWCS. The Mammal Technical Committee of 
the PABS is in the process of identifying statewide research needs and will provide those to 
the PGC Bureau of Wildlife Management. Other Technical Committees may follow that 
example. 

 
1.2.2: Identify habitats that are critical to the conservation and recovery of species of greatest 
conservation concern.  
Progress: As an outcome of the CWCS process, the PGC and PFBC will place enhanced 
emphasis on “responsibility” habitats; those habitats for which Pennsylvania plays an 
important regional, national, and/or global role in their occurrence and conservation. 
Responsibility habitats that also are imperiled in Pennsylvania will be considered the highest 
priority of the SWG program. In addition, “special” habitats that are generally small-patch, 
isolated sites supporting species of conservation concern, including rocky habitats, sandy 
beaches and vernal pools, will be priority habitats for SWG attention.  Appendix 3 identifies 
critical habitats for species of greatest conservation concern. 
 
1.2.3. Define and identify core habitats, connecting habitats, fragmentation effects, and 
“sink” habitats. 
Progress:  Efforts to develop a standardized habitat classification and mapping system will 
continue to be a priority of the SWG program. Specific information on habitat effects at a 
population level will continue to be identified as priority species are addressed through the 
SWG program. 

 
1.2.4: Assess the status of habitats that are critical to the conservation and recovery of 
species of greatest conservation concern. 
Progress:  Efforts to develop a standardized habitat classification and mapping system will 
continue to be a priority of the SWG program. Basic information on habitat condition is 
presented in Appendix 3 of the CWCS. 
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1.2.5: Identify key threats affecting species of conservation concern and their critical 
habitats. 
Progress: This information is compiled in Appendix 3: CWCS Species Accounts. 
 

1.2.6: Increase our understanding of the effects of resource extraction, habitat management 
practices, and other human-induced habitat affects on target and non-target species. 
Progress: PGC has initiated a study, supported with SWG funding, to investigate the effects 
of wind generation development on bats and birds.  
 
1.2.7:  Increase our understanding of the effects of conservation practices on target and non-
target species. 
Progress: 
 
1.2.8:  Understand the effects of multi-dimensional threats that are currently not well 
understood (e.g. encroachment, fragmentation, exotic species, etc.) 
Progress: 
 
1.2.9: Use adaptive management strategies to refine cause and effect relationships vis a vis 
habitat use, key threats, and conservation activities. 
Progress: 
 
1.2.10: Ground-truth predictive modeling/inventory tools. 
Progress:  Efforts to develop a standardized habitat classification and mapping system will 
continue to be a priority of the SWG program. 

 
Strategic Objective 1.3: Support information management efforts that distribute new 
research findings and avoid redundancies. 
 
Operational Objectives: 
1.3.1: Assess the need for, and the feasibility of, developing a centralized electronic 
database/bibliography of past wildlife research conducted in the Commonwealth (Example: 
the annotated bibliography: Forestry, Wildlife, and Habitat in the East 1986-1990). 
Progress: This objective is not considered feasible at this time. The need for such a product 
will continue to be investigated. 
 
1.3.2. In cooperation with conservation stakeholders across the Commonwealth, 
develop/adopt a standard classification system for ecosystems, communities and critical 
habitats. 
Progress: This priority need is being discussed in consultation with the Pennsylvania Habitat 
Alliance, a group of conservation stakeholders with special interest in habitat, as well as 
other agency and NGO partners.  
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1.3.3: Develop a standardized information platform for reporting location information, 
habitat use, and other results of SWG-funded research. 
Progress: The PGC Diversity Section is encouraging the Mammal Technical Committee to 
consider assembling this type of information, as well as routine collection and trapping 
results, into a standardized Access database. The MTC has requested additional 
information/clarification from the PGC and is considering the proposal. Other Technical 
Committees may follow this example.  
 
1.3.4: Develop and maintain an electronic habitat/species information system to assure the 
continuous recording, analysis, storage, retrieval and reporting system for all species. 
Progress: An Access data form has been developed by the Wildlife Diversity section 
inputting SWG-funded location information, but so far this is not a mandatory requirement 
for SWG-funded projects.  
 
1.3.5: Assess data needs on a continuous basis. 
Progress: This is an ongoing function of the CWCS. Priority data needs/research efforts are 
identified as SWG priorities when the PGC/PFBC announce the annual availability of SWG 
funds for competitive proposals.  
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GOAL 2:  PLAN, PRIORITIZE, AND IMPLEMENT ACTIONS THAT WILL CONSERVE 
PENNSYLVANIA’S DIVERSITY OF WILDLIFE AND ITS HABITATS 

 
Strategic Objective 2.1: Program Planning 
Maintain an active planning and evaluation process to keep the Pennsylvania Comprehensive 
Wildlife Conservation Strategy current and effective. 
 
Operational Objectives: 
2.1.1. Review, revise, and distribute Pennsylvania’s Comprehensive Wildlife Conservation 
Strategy, with agency and public input, at intervals of not more than 10 years.  
Progress: This will be ongoing process of the CWCS, contingent upon continued federal 
funding of the SWG program. 
 
2.1.2. Develop an operational schedule and begin Strategy implementation within five years 
of initial Strategy approval. 
Progress: Many CWCS objectives are already being incorporated into agency annual work 
objectives as well as SWG project selection and funding. Continued federal funding of the 
SWG program should enable continued implementation of CWCS objectives. 
 
2.1.3. Develop a system of coordination and cooperation with state, federal and local 
governments and conservation stakeholders in program planning and implementation. 
Progress: This will be an ongoing effort under the CWCS. The PGC Diversity Section is 
currently in communication with the National Park Service to coordinate monitoring efforts 
and data handling, as well as the Allegheny National Forest and other NGO stakeholders on 
the identification and prioritization of CWCS-Priority species. 
 
2.1.4. Re-assess public needs, values and expectations on a regular basis. 
Progress: Public input will continue to be a priority of the CWCS. 
 
2.1.5. Monitor implementation of the Operational Plan and assess progress on a semi-annual 
basis. 
Progress: The CWCS will be reviewed and updated at an interval not to exceed 10 years. 
 
2.1.6. Establish long-term (100-year) goals and benchmarks for priority habitats and species. 
Progress:  
 
 
Strategic Objective 2.2: Habitat Inventory and Monitoring 
Identify, inventory, and monitor habitats critical to maintaining Pennsylvania’s wildlife 
diversity. 
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Operational Objectives: 
2.2.1. Develop a standardized community/habitat classification system that works at both 
vertebrate and invertebrate scales. 
Progress: This priority need is being discussed in consultation with the Pennsylvania Habitat 
Alliance, a group of conservation stakeholders with special interest in habitat, as well as 
other agency and NGO partners. 
 
2.2.2. Determine quantity, distribution and condition of major habitat elements on a statewide 
and ecoregional basis. 
Progress: Efforts to develop a standardized habitat classification and mapping system will 
continue to be a priority of the SWG program. Basic information on habitat condition is 
presented in Appendix 3 of the CWCS. An ecoregional/physiographic area approach will be 
the focus of Phase 2 of the CWCS. 
 
2.2.3. Identify priority habitats of concern and their ecological relationships to native species. 
Progress: A preliminary attempt to identify priority habitats of concern and their ecological 
relationships to native species is presented in Sections 12-22 of the CWCS. While this 
represents a preliminary effort, it should be recognized that establishing habitat priorities 
requires significant additional stakeholder involvement. For SWG ’05, the PGC Diversity 
Section has identified barrens habitats as priority habitats for developing management 
guidance.   
 
2.2.4. Monitor changes and trends in priority habitats on a basin, ecoregional and statewide 
basis. 
Progress: Efforts to develop a standardized habitat classification and mapping system will 
continue to be a priority of the SWG program. Habitat monitoring priorities are presented in 
this Section under Prioritized Conservation Actions. 
 
2.2.5. Develop and maintain an electronic habitat/species information system available to 
staff, cooperators, and the public. 
Progress:  
 
2.2.6. Develop a comprehensive conservation planning tool: a mapped, GIS-based approach 
to classifying and mapping habitats (such as GAP, TNC Ecoregional Plans, BioMap) 
Progress: It is recognized that this objective will require significant planning, funding, and 
cooperation among the diversity of conservation stakeholders in the Commonwealth.  
 
Strategic Objective 2.3: Habitat Conservation and Management 
Identify and implement habitat conservation and management actions needed to maintain 
Pennsylvania’s wildlife diversity. 
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Operational Objectives: 
2.3.1. Identify habitat conservation, restoration and management needs and opportunities for 
priority habitats and species. 
Progress: The information available to date on habitat conservation, restoration and 
management needs and opportunities for priority habitats and species is presented in 
Appendix 3 of the CWCS. Refining this information will be an ongoing objective of the 
CWCS. 
 
2.3.2. Take actions to conserve, restore, enhance or acquire important habitat areas.  
Progress: The Wildlife Diversity Section of the PGC has identified barrens and rock habitats 
as priority habitats for the development of multi-species/habitat management guidance in 
order to conserve and restore these priority areas. In addition, SWG funds have been used by 
the PGC to acquire a high-priority grassland site.  
 
2.3.3. Promote land-use patterns and intensities, and management practices that conserve, 
restore and enhance habitats needed to maintain wildlife diversity. 
Progress: The Wildlife Diversity Section of the PGC has identified barrens and rock habitats 
as priority habitats for the development of multi-species/habitat management guidance to 
conserve and restore these priority areas. 
 
2.3.4. Evaluate effectiveness of conservation, restoration and enhancement programs, and 
modify those programs as needed using adaptive management principles. 
Progress: 
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GOAL 3:  DEVELOP A KNOWLEDGEABLE CITIZENRY THAT SUPPORTS AND 
PARTICIPATES IN WILDLIFE CONSERVATION 
 
Strategic Objective 3.5: Ensure that private landowners are engaged in the conservation of 
PA’s wildlife and habitats. 
 
Operational Objectives: 
3.5.1. Provide technical information and support to landowners, land managers and local 
governmental agencies regarding habitat protection, restoration, and enhancement. 
Progress:  
• In recognition of the important role private lands play in the conservation of CWCS-
priority species, the PGC has developed a Private Landowners Assistance Program, in 
which biologists across the Commonwealth provide technical assistance to property owners 
targeting species of special concern. 

• A web-based registry, representing a statewide inventory and mapping effort of seasonal 
pools in Pennsylvania, was selected as a SWG’04 project. This effort will work to develop 
a method of outreach to stimulate and facilitate public involvement so that trained 
volunteers and informed publics can provide data on seasonal pool occurrences across the 
Commonwealth.  

 
3.5.2. Develop incentives and recognition programs to assist in the conservation, restoration 
and enhancement of habitats on private lands. 
Progress: The SWG-funded Important Bird Areas and Important Mammal Areas Program 
include privately-owned lands. Project cooperators (PA Audubon and PA Wildlife 
Federation, respectively) are developing outreach efforts for landowners as part of these 
programs. 
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11.10 STATEWIDE PRIORITY CONSERVATION ACTIONS – CWCS-PRIORITY 
HABITATS 
 
Level 1 – highest priority over the next 1-5 years 
 
• Identify High-Quality Habitats   
Desired Outcome: Use GIS in conjunction with field studies to produce a standardized, more 
fine-scale definition of Pennsylvania's habitats, identify regional habitat differences, map 
exemplary habitats, and assess temporal changes in habitat availability.  
Progress:  
• This is a PGC SWG Program ’05 Priority. A project to develop models for hemlock 
forest and mixed coniferous forest distribution and Gap analysis models for a CWCS-
Priority conifer forest obligate species (northern flying squirrel) was selected as a SWG’04 
project.  

• A web-based registry, representing a statewide inventory and mapping effort of seasonal 
pools in Pennsylvania, was selected as a SWG’04 project. 

• The PFBC announced the development of an Important Herptile Areas (IHA) List (that 
identifies biologically significant sites for reptile and amphibian diversity) as a SWG 
Program ’05 Priority. No proposals were received. 

 
• Support the Protection of Exemplary Sites 

Desired Outcome: Long-term protection of key habitat sites for Immediate Concern and 
High-Level Concern species or suites of CWCS-Priority species, as feasible and appropriate. 
For high-priority/exemplary habitat sites, review and incorporate the acquisition and 
protection targets, goals and objectives of partner planning efforts, as feasible (e.g., TNC 
Ecoregional Planning, IBA, IMA, IHA, ACJV Waterfowl Management Focal Areas, etc) into 
ongoing CWCS revisions and implementation and seek adequate funding to meet 
management objectives.  Pursue permanent easements on priority wetlands, old-growth 
forests, and grasslands using LIP Tier 2 funding and other state and federal funding 
mechanisms. Make use of Coastal Zone Management funding and other relevant funding 
mechanisms for protecting/managing priority aquatic sites. Support the reauthorization and 
expansion of USDA Farm Bill conservation programs. 
Progress:  
• See Table 11.2 Key/Exemplary Sites for information on SWG/LIP-funded progress in 
protecting high-priority sites. 

 
• Develop Multi-species Management Guidance  
Desired Outcome: Provide guidance that would assist conservation partners, public land 
managers, and private landowners in selecting land-use and management activities to benefit 
species of great concern within a specific habitat type. 
Progress: This is a PGC SWG Program ’05 Priority.  Developing Multi-Species 
Management Guidelines for Priority Barrens Habitats in Pennsylvania has been selected as a 
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SWG’05 competitive project. Rock habitats have been selected tentatively  as the priority 
habitat for SWG ’06 multi-species management guidance proposals. 
 
• Targeted Attention on Unique/Isolated Habitat Types 
Desired Outcome: To minimize loss and degradation of unique/isolated habitat types in 
Pennsylvania and to improve habitat quality through habitat restoration where possible. 
Components of such an effort would include:  identifying and mapping CWCS-Priority 
habitat sites;  conducting research into species-habitat associations, particularly CWCS-
Priority species, represented within unique/isolated habitat types;  developing best 
management practices/multi-species management guidance for unique/isolated habitat types 
and associated species;  developing monitoring protocols for priority habitats, and;  working 
cooperatively with conservation partners and local officials to acquire, restore, manage 
and/or protect priority sites. 

Progress: Barrens and rock habitats have been tentatively identified to receive focused SWG 
attention during FY ’05-06. 
 
Level 2 – priority over the next 5-10 years 
 
• Support Habitat Restoration Efforts for Immediate/High Level Concern Species 

Desired Outcome: Identification, restoration, and/or enhancement of key habitat sites for 
Immediate Concern and High Level Concern species, where feasible and appropriate. For 
high-priority/exemplary habitat sites, review and incorporate the goals and management 
recommendations of partner planning efforts, as feasible, (e.g., TNC Ecoregional Planning, 
IBA, IMA, IHA, ACJV Waterfowl Management Focal Areas, etc) into ongoing CWCS 
revisions and implementation. 
Progress:  
• Habitat restoration for bog turtles and Massasauga rattlesnakes was posted as a PFBC 
SWG Program ’05 Priority. Competitive proposals were not received. 

• Coordination with partner organizations is recognized as an important and ongoing effort 
and will be emphasized in Phase 2 of the CWCS. 
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Table 11.2 SWG-funded progress in habitat research, protection, and management. 
 

TERRESTRIAL HABITATS 
Forests and Woodlands 
Deciduous 
Mixed 
Conifer 
Riparian/Floodplain 
 
 
 
Human-Associated Habitats 
Farmlands/Grassland Habitats 
Urban/Suburban Habitats 
 
Open Habitats/Barrens 

SWG-FUNDED PROGRESS 
• Identification of Critical Migratory Stopover Sites 
for birds – SWG’02 

• Multi-Species Habitat Profiles of Four Major 
Terrestrial Forest Types in PA – SWG’05 

• Eastern Hemlock and Mixed Coniferous Forested 
Ecosystems: Distribution and Use – SWG’04 

 
 
 
 
 
 
• Multi-Species Management Guidance for Barrens 
– SWG ‘05 

  
AQUATIC HABITATS 
Wetlands  
Lakes/Ponds** 
Emergent Wetlands/Marsh 
Shrub-scrub Swamps 
Forested Wetlands and Bogs 
 
 
Rivers and Streams** 

 
 
 
• Bog Turtle Use of Late-Successional Wetlands – 
SWG’03 

 
 
 
• Fish Biodiversity of Selected Tributaries of the 
Mon – SWG’02 

• Freshwater Mussel and Fish Assemblage Habitat 
Use and Spatial Distributions in the French Creek 
Watershed – SWG ‘02 

• Freshwater Mussel (Bivalvia: Unionidae) Spatial 
Distributions and Habitat Use in the Navigational 
Pools of the Allegheny River; A Comparative Study 
of Two Protocols – SWG ‘04 

• Fish Fauna Database Development for Riverine 
Environments of Western Pennsylvania – SWG ‘04 
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SPECIAL HABITATS 
Rock Habitats  
(Caves, Rock outcrops, Mines, 
Talus slopes) 
 
Beaches 
 
Seasonal Wetlands 

 
 
• Cave Gating – SWG ’02, ‘05 

 
 
 
 
• Statewide Inventory/Registry of Seasonal 
Wetlands – SWG’04 

KEY/EXEMPLARY SITES 
 
MUHLENBERG WETLAND 
PROJECT 
 
SWATARA WATERSHED 
CRITICAL HABITAT 
PROTECTION PROJECT 
 
PROTECTION OF CRITICAL 
RIPARIAN BUFFERS IN 
NORTHWESTERN PA 
 
FRENCH CREEK 
CONSERVATION CORRIDOR:  
ROCKDALE TOWNSHIP 
CONSERVATION EASEMENT I 
 
FRENCH CREEK 
CONSERVATION CORRIDOR:  
ROCKDALE TOWNSHIP  
CONSERVATION EASEMENT II 
 
FRENCH CREEK 
CONSERVATION CORRIDOR:  
ROCKDALE TOWNSHIP  
CONSERVATION EASEMENT III 
 
 
 
UPPER OYSTERVILLE CREEK 
 
 
 
PINEY TRACT GRASSLANDS 
 
 

 
 
• Landowner Incentive Program (LIP) – ‘03 

 
 
• Landowner Incentive Program (LIP) – ‘03 

 
 
• Landowner Incentive Program (LIP) – ‘03 

 
 
• Landowner Incentive Program (LIP) – ‘03 

 
 
 
• Landowner Incentive Program (LIP) – ‘03 

 
 
 
• Landowner Incentive Program (LIP) – ‘03 

 
 
• Landowner Incentive Program (LIP) – ‘03 

 
 
 
• SWG ’04-05 
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Appendix 11.1. State and Federal Programs for Conserving Private Property 
 
Farm Bill – Federal 
For a summary of all federal conservation incentives go to 
<www.biodiversitypartners.org/incentives/programfed.shtml> 
 
The U.S. Farm Bill is the largest federal funding source for resource conservation.  The 2002 
Farm Bill authorized more than $5 billion a year for resource conservation that primarily 
focuses on traditional soil and water conservation programs, which may have secondary 
benefits for species and habitat conservation. The Farm Bill will be up for reauthorization in 
2007. Programs specialized for habitat conservation are relatively recent, and include the 
Conservation Reserve Program, Grassland Reserve Program, the Wetlands Reserve Program, 
the Environmental Quality Incentives Program, and the Wildlife Habitat Incentives Program.  
The U.S. Fish and Wildlife Service also provides several conservation programs for 
landowners interested in habitat conservation.  There is little federal funding for family forest 
owners, even forest lands support significant biodiversity and compose a large proportion of 
habitat acreage.  The only remaining family forest program in the Farm Bill, the Forest Land 
Enhancement Program, was eliminated in 2003. Continuation of resource conservation 
programs such as the Wetlands Reserve Program and Grasslands Reserve Program, the 
reauthorization of CRP/GRP, Continuous CRP and CREP, and the further refining and 
development of programs such as the Conservation Security Program and Environmental 
Quality Incentives Program are priorities from a natural resource perspective.  
 
Clean and Green Program - State 
Pennsylvania’s Clean and Green Act of 1974 was established to preserve farmland, forest 
land and open space by taxing land according to its use rather than its market value.   Land 
enrolled endures reduced taxes, however it can be taken out of the program.   Land taken out 
of the permitted use became subject to a rollback tax, imposed for up to seven years, and an 
interest penalty.   
 
Conservation Reserve Program (CRP) - Federal 
www.fsa.usda.gov/dafp/cepd/crp.htm
The Conservation Reserve Program allows farmers to retire highly erodible cropland or other 
environmentally sensitive areas to vegetative cover.  The program improves water quality, 
restores floodplains, reduces soil erosion and sedimentation, and establishes or enhances 
wildlife habitat.  The program provides technical assistance, cost-sharing for up to 50 percent 
of the cost of conservation practices, and annual rental payments over the 10- to 15-year 
contract.   
 
In 2003, $1.8 billion in payments were made for more than 34 million acres. The largest 
concentrations of lands enrolled in this program occur in the Midwest. Starting in 2007, 
many of the 10- to 15-year contracts will be ending, creating an opportunity for landowners 
and state Natural Resource Conservation Service offices to strategically discuss how or 
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whether to re-enroll these lands, which largely occur on marginal agricultural lands. In 2004, 
eligibility for the program was expanded to include rare and declining habitats. This change 
broadens the scope of eligible landowners and adds a specific habitat emphasis that is well 
aligned with the CWCS.   
 
Conservation Reserve Enhancement Program (CREP) – Federal 
www.fsa.usda.gov/dafp/cepd/crep.htm
The Conservation Reserve Enhancement Program (CREP) is a federally-funded program of 
the United States Department of Agriculture (USDA) that offers farmers the opportunity to 
take highly erodible and environmentally sensitive lands out of production, thereby 
improving water quality, reducing soil erosion and increasing grassland, wetland and riparian 
habitat for wildlife. The program seeks significant increases in the rental rates farmers are 
currently offered through the Conservation Reserve Program (CRP) making it more 
economically feasible for Pennsylvania farmland owners to participate.    
 
Program goals are to reduce water temperature to natural levels, reduce sediment and nutrient 
pollution, stabilize streambanks, and restore natural hydraulic and stream channel conditions.  
Eligible riparian areas must be in a condition that benefits from restoration or not providing 
normal riparian functions. CREP participation in Pennsylvania has the potential to greatly 
benefit many CWCS-Priority species that are closely associated with grasslands, such as the 
northern bobwhite quail, eastern meadowlark and grasshopper sparrow.   Reauthorization of 
this program, along with CRP and Continuous CRP, should remain a priority.  
 
Conservation Security Program – Federal   
www.nrcs.usda.gov/programs/csp/
This program, new in 2004, rewards farmers for ongoing and planned conservation activities 
on working private and tribal lands.  Activities include improving soil, water, air, energy, 
plant, and wildlife resources.  Farmers like the program because it rewards good stewardship 
of their land.  The program also encourages landowners to improve their practices to qualify 
for a higher level of the program.  
 
The Conservation Security Program provides equal access to all producers in participating 
watersheds, regardless of size of operation, crops produced, or geographic location.  See 
<www.nrcs.usda.gov/programs/csp/2005_CSP_WS/index.html> for a map of 2005 
participating watersheds. Eligibility and priority for individual landowners are based on a 
high level of current and planned conservation activities.  A self-assessment allows 
landowners to determine if they are eligible.  Stewardship payments are based on a complex 
formula that considers existing, new and enhanced conservation practices.  The application 
process is complex, but Natural Resources Conservation Service staff provide technical 
assistance to meet landowner needs. 
 
For 2005, 202 priority watersheds were chosen to participate in the United States, with at 
least one watershed in each state.  Program expenditures are capped at $6 billion from 2005-
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2014. Over the next eight years, the program will rotate through watersheds, giving every 
qualified producer an opportunity to participate. 
 
Environmental Quality Incentives Program - Federal 
www.nrcs.usda.gov/programs/eqip/
This program, administered by the Natural Resources Conservation Service, provides direct 
funding and technical assistance to promote agricultural production and environmental 
quality as compatible goals.  The program has four national priorities:  reducing non-point 
source water pollution, reducing air emissions, reducing soil erosion, and promoting habitat 
for at-risk species.  Nationally, 60 percent of the program’s funding is invested in 
improvements for livestock operations.  Each state develops more specific statewide and 
local priorities.  Private land in agricultural production is eligible for this program, with an 
approved plan, and a contract for one to ten years.  The program provides cost-share and 
incentive payments to assists landowners in implementing structural and management 
changes. 
 
Forestry Incentives Program - Federal 
Forestry Incentives Program (FIP) offers non-industrial private landowners an incentive to 
plant and maintain forests.   It helps defray costs of managing the land.   It can help conduct a 
Forest Stewardship Plan, or help fund forest stand improvement with forester advice, and 
promote regeneration.   Federal funds will pay up to 75 percent of the expenses with 
maximum of $10,000 per year per owner.  In return, the landowner must agree to maintain 
forest practices for 10 years. 
 
Forest Legacy Program – Federal and State 
www.fs.fed.us/spf/coop/programs/loa/flp.shtml
The Forest Legacy Program protects private forestlands from conversion to non-forest uses, 
to ensure that both economic uses of private forestlands and the public benefits they provide 
are protected for future generations.  Forestland can be conserved through purchase of a 
conservation easement, which acquires the land’s development rights and allows the land to 
remain in private ownership, or through purchase in fee simple.  Each state develops a forest 
conservation plan and identifies high-priority private forestlands to protect.  To receive 
federal funding, states submit an application package to the U.S. Forest Service, which uses a 
competitive process in distributing grant funds.  The program funds up to 75 percent of 
project costs. The total FY2005 budget for the Forest Legacy Program is about $64 million. 
  
Forest Stewardship Program – Federal and State 
The Pennsylvania Department of Conservation and Natural Resources’ Bureau of Forestry’s 
Forest Stewardship program is supplemented  with federal funding  to reach out to private 
landowners and encourage forest health and proper management.   The private landowner’s 
goals for the property are used to draft a plan for long-term management of the forest.   Since 
1994, foresters trained under  this program have written 1,189 forest plans for private 
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landowners covering 181,771 acres of forest habitat in the state, a total of 1.07 percent of 
Pennsylvania’s forest cover.   The acres per year have declined in recent years. 
 
Important Bird Areas Program – Private 
http://pa.audubon.org/Ibamain.htm 
Pennsylvania was the first state to develop an Important Bird Areas (IBA) program in the 
United States. Based on strict scientific criteria (given below), a group of scientific advisors 
(known as the Ornithological Technical Committee) selected 78 IBA sites encompassing 
more than one million acres of public and private lands. These areas include migratory 
staging areas, winter feeding and roost sites, and prime breeding areas for songbirds, wading 
birds and other species. They also include critical habitats, such as spruce-fir bogs, tidal salt-
marshes, bottomland hardwood swamps, and open grasslands. Additional IBA sites in 
Pennsylvania will be selected by the technical committee on an ongoing basis. 
 
Conserving Pennsylvania’s 78 IBA sites will not only have direct benefits to birds, but also 
will help preserve the state’s biodiversity. By focusing attention on the most essential and 
vulnerable areas the IBA Program helps to promote proactive habitat conservation, benefiting 
birds and biodiversity. IBAs are a natural focal point for volunteer monitoring projects, 
which lead to local stewardship and advocacy. IBA designations can be a tool for assisting 
private landowners and public land managers, providing a science-based rationale for habitat 
conservation.  
 
The Pennsylvania Audubon Society, through its Director of Bird Conservation, is taking a 
leadership role in coordinating the Important Bird Area Program statewide. Conservation 
planning for these Important Bird Areas has begun and includes implementation of PIF plan 
objectives for high-priority land-birds. IBAs also have become a priority of the Department 
of Conservation and Natural Resources, which may make funding available to protect 
designated IMAs. 
 
Important Mammal Areas Program – Private 
www.pawildlife.org/imap.htm
The Important Mammal Areas Project, an international pilot project modeled after the IBA 
program, was created by the Mammal Technical Committee of the Pennsylvania Biological 
Survey (PABS) and is being carried out in Pennsylvania by a broad-based alliance of 
sportsmen, conservation organizations, wildlife professionals, and scientists.  
IMAP is a joint partnership of the National Wildlife Federation, PA Wildlife Federation, PA 
Federation of Sportsmen's Clubs, Mammal Technical Committee/PA Biological Survey, and 
the Carnegie Museum of Natural History.  
 
To date, 77 sites have been selected as IMAs across the Commonwealth. Initial site 
assessments have been completed for all sites, and detailed conservation plans will be 
developed for the highest priority sites. Once the initial IMAP conservation plan is completed 
for Pennsylvania, it is anticipated that the Important Mammal Areas Program will be rolled 
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out nationally as a model to protect critical mammal habitat throughout North America. 
Many, though not all, IMAs overlap IBAs – providing an additive force for conservation of 
high-priority habitats.  
 
Funding has come primarily through the State Wildlife Grants program, which is a federally-
funded program administered in Pennsylvania by the PGC. The Pennsylvania Department of 
Conservation and Natural Resources is now giving properties that are designated as 
Important Mammal Areas more eligibility points on DCNR grant applications, thereby 
elevating the probability of grant acceptance. 
 
Partners for Fish and Wildlife - U.S. Fish and Wildlife Service 
<partners.fws.gov> 
This program provides direct funding and/or technical assistance for voluntary restoration of 
wetlands and other fish and wildlife habitats on private land (including non-state and non-
federal land).  Projects are designed to restore native habitat to function as naturally as 
possible, preferably resulting in a self-sustaining system.  Projects focus on habitats that 
benefit migratory birds, migratory fish, or federally threatened and endangered species, or on 
habitats that are designated as globally or nationally imperiled.  High priority projects also 
complement habitat functions on National Wildlife Refuges, occur in areas identified by state 
fish and wildlife agencies and other partners, or reduce habitat fragmentation. 
 
There is no formal application process.  Instead, an interested landowner contacts the state 
program coordinator and they work together, along with public and private conservation 
partners, to develop the project.  Program funds are used for cost-sharing of restoration 
projects and are not available to lease, rent, or purchase property.  Landowners commit to 
retain the restoration project for at least 10 years.  Funding for this program is allocated for 
all states, with $33 million available nationally in 2004 and $17 million projected for 2005.   
 
Pennsylvania Community Conservation Partnerships – Federal and State 
The community conservation partnership grants are provided for several conservation and 
recreational opportunities and include administration of funding from federal and state 
sources. These grants include grants for recreational trails and land acquisition.   Community 
Conservation funds include funding from the Land and Water Conservation Fund (LWCF) 
which must also comply with the criteria of that program and provide reports to the National 
Park Service.  Other sources include Key 93 funds, Growing Greener, and the TEA-21 grants 
for recreational trails from federal transportation agency. All grants require a 50 percent 
match of funds or in-hand contributions. 
 
Land and Water Conservation Fund grants can only be given to political subdivisions 
including school districts with focus on public parks, recreation and conservation 
projects.  Land and Water Conservation Fund grants funded 1,320 projects for $145 million 
since its inception in 1965. Land trust grants administered through this program provide 50 
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percent of funds and lands must be open to public use. Priority is given to conserving habitat 
for threatened species, although recent projects were oriented toward s public parks.    
 
Pennsylvania Farm Preservation Program - State 
This program was initiated in 1989 to reduce the loss of farmland to development.   
Development rights are purchased from the farmer instead of the land itself.   Farmers are 
paid the difference between the value of the land if sold for development and the value if sold 
for agriculture.   Pennsylvania is the leading state in the nation for agricultural preservation 
with 11,194,619 acres preserved in 45 counties (Pennsylvania Department of Agriculture, 
Statistics as of 11-15-01). 
 
Funding constraints limit this program. Sources of revenue include state, county and, in some 
cases, township funds. There is a long waiting list of farmers wanting to preserve farmland, 
but there are not sufficient funds to protect it all.  This  obviously impacts the potential value 
of the program.   With adequate funding, the farmland preservation program is an excellent 
tool for keeping farmland from being developed.   Currently, this program has somewhat 
limited value for fish and wildlife because it does not address the issue of how the land is 
managed.   Programs like CREP with a focus on creating, improving and maintaining habitat 
also are required. 
 
Pennsylvania Fish and Boat Commission’s Consultation and Grant Program for Fish 
Passage and Habitat Restoration – State 
Established in 1994, the program provides technical and financial assistance to owners of 
dams and other impediments in providing fish passage and stream habitat restoration.  The 
program has advanced the removal of  more than 80 dams and the construction of more than  
a dozen fishways across the Commonwealth.  It also has obtained in excess of $5 million 
dollars to support the implementation of dam removal and fishway construction projects. 
 
Pennsylvania Fish and Boat Commission’s Adopt-a-Lake and Adopt-a-Stream 
Programs – State 
The program provides technical and financial assistance to conservation groups and/or 
landowners in the planning and construction of lake and stream habitat enhancement 
structures.  Over the  past 10 years, the program has constructed hundreds of habitat 
structures.     
 
Pennsylvania Fish and Boat Commission’s Natural Diversity Section’s Consultation 
Program for Rare Species – State 
This program provides technical assistance to consultants, developers, other state agencies, 
and private landowners that want to conserve and enhance rare species and their habitats.     
 
Pennsylvania Natural Area Program - State 
This program, a part of the Pennsylvania Bureau of State Parks, attempts to maintain certain 
areas within the state park system at a higher level of ecological integrity.  A “natural area” is 
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an area within a state park of unique scenic, geologic or ecological value which will be 
maintained in a natural condition by allowing physical and biological processes to operate, 
usually without direct human intervention. These areas are set aside to provide locations for 
scientific observation of natural systems, to protect examples of typical and unique plant and 
animal communities and to protect outstanding examples of natural interest and beauty.  In 
areas of high recreational activity and in otherwise hostile or degraded landscapes these areas 
may provide significant benefits for priority species by improving habitat quality and 
reducing disturbance. 
 
Private Stewardship Grants Program - U.S. Fish and Wildlife Service 
<endangered.fws.gov/grants/private_stewardship> 
This program provides federal grants on a competitive basis to landowners engaged in 
voluntary conservation efforts on private lands.  Individuals, groups, or local governments 
also can  apply for funding if they have identified specific private landowners to participate.  
Projects benefit imperiled species including federally-listed endangered or threatened species 
as well as proposed, candidate, and other at-risk species. This program supports on-the-
ground conservation efforts on private lands, but does not fund the acquisition of real 
property, either through real property or fee title or easements. About $6.5 million is 
available in 2005 for this program, with proposals competing at a regional level.  In 2004,  $7 
million  funded 97 projects nationally.   
 

State Wildlife Grants - U.S. Fish and Wildlife Service and states 
<federalaid.fws.gov/swg/swg.html>  
The State Wildlife Grant Program provides annual grants to states, territories, and tribes to 
support cost effective conservation aimed at keeping wildlife from becoming endangered. In 
2004, there were $70 million available for states and $6 million for tribes.  The funding is 
allocated based on land area and population.  Currently, these funds are used to support 
planning and implementation of key fish and wildlife conservation efforts.  In Pennsylvania, 
this funding is being used, in part, to support the Private Landowners Assistance Program, to 
fund statewide competitive projects, and to support staff within the PGC and PFBC Diversity 
sections. 
 
Wetlands Reserve Program - Farm Bill 
<www.nrcs.usda.gov/programs/wrp/>  
The Wetlands Reserve Program allows landowners to voluntarily retire current and former 
wetlands from agricultural production and protect, restore, and enhance the land for fish and 
wildlife habitat.  The program uses conservation easements to ensure long-term protection of 
the land, while retaining it in private ownership.  The land can be used for hunting, fishing, 
and other uses that are compatible with providing wetland functions.  The program provides 
three options: 10-year technical and cost-share assistance for activities identified in a wildlife 
habitat plan, 30-year conservation easements, and permanent easements.  For landowners 
with a permanent conservation easement, the program covers the easement price and 
restoration costs.  Most of the lands occur on marginal, flood-prone, restorable agricultural 
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lands. As of 2003, almost 8,000 projects have been enrolled on 1.5 million acres. Congress 
currently caps enrollment at 2.3 million acres. In 2004, more than $275 million was allocated 
for Wetlands Reserve Program projects.  
 
Wildlife Habitat Incentive Program -Farm Bill  
<www.nrcs.usda.gov/programs/whip>  
The Wildlife Habitat Incentive Program assists non-federal landowners who want to establish 
and improve fish and wildlife habitat, including landowners who are unable to meet 
eligibility requirements of other Farm Bill conservation programs. Participants usually enroll 
for 5-10 years. Most efforts to date have focused on upland habitat (especially native prairie), 
but each state develops an implementation plan for their state. Some states provide grants to 
partners, such as soil and water conservation districts or other groups to work directly with 
landowners. In 2004, $30 million was allocated for Wildlife Habitat Incentive Program 
projects. 
 
Other Programs and Sources of Information 
Several wildlife habitat programs are available to homeowners and other urban and suburban 
landowners on ways to enhance habitat for wildlife. These include national programs such as 
the National Wildlife Federation’s “Backyard Habitat Program.”  In Pennsylvania, the Urban 
and Community Forestry Program is designed to enhance urban habitats by planting trees. 
The Pennsylvania Wildlife Factsheet Series, available through cooperative extension offices 
and conservation districts, provides practical information on enhancing wildlife habitat.   In 
addition, many communities are working on zoning guidelines for new development to 
improve aesthetics, conserve trees and wildlife habitat.  
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SECTION 12:  DECIDUOUS/MIXED FOREST HABITATS 
(adapted in part  from Appendix 2) 
 
 
Though dramatic changes in forest cover have occurred since the settlement of 
Pennsylvania, Penn’s Woods remains primarily a forested state. Pennsylvania’s forests fill a 
keystone role in conservation of forest wildlife within the northeastern United States 
(Rosenberg et al. 1995).  Species that depend on large continuous forests can still find a 
place in Pennsylvania, although the quality of forest has declined in recent years because of 
the many threatening processes discussed in this section.   
 
12.1 Location and Condition of Deciduous/Mixed Forests 
Forest covers 62 percent of the Commonwealth,  or roughly 17 million acres of the nearly 29 
million in total acreage (Myers et al 2000, Alerich 1993). Estimates from National Forest 
Inventory (USDA) show a steady increase in forest cover from the mid-1940s until the mid-
1970s, with gradual declines since that time (Figure 12.1). Sixty percent of the state is in 
non-urban forest with 55 to 56 percent defined as timberland, and 4 percent in tree farms or 
other noncommercial forest lands (Alerich 1993). 
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Figure 12.1.   Change in amount of forested acreage in Pennsylvania,  
1945-1997 (USDA 1997). 
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Most of the state’s forest cover is comprised of deciduous forest (57 percent of total land 
area), with an additional 6 percent of statewide land cover in conifer or mixed forest (Figure 
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12.2) (Myers et al. 2000, Alerich 1993).  Ninety-three percent of forests in 1989 were 
classified as timberland or commercial forestland. Although not all “timberland” is used for 
lumber production, timber cutting for pulpwood and wood products is an important industry 
in Pennsylvania supporting six percent of overall state economy.   Timber is the sixth largest 
industry in Pennsylvania and the state’s hardwood growing volume is one of the highest in 
the country (Cuff et al 1989, Kowinski 1993).  
 

 

 

Figure 12.2. Pennsylvania’s Current Forest Cover as detected by PA-GAP mapping 
(note: patches less than 30 meters harder to detect, Myers and Bishop 1999). 
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Forest Age Composition 
Early-successional forests in the form of regenerating clearcuts are fairly widespread in the 
Commonwealth, but are decreasing in frequency on some public lands, because of  declines 
in timber harvests and maturation of existing thickets.  Forest Inventory and Analysis data 
indicate that the area of Pennsylvania’s forests in the sapling-seedling class has declined by 
more than 50 percent since 1950, and may be at the lowest percentage since record-keeping 
began (McWilliams et al. 2004).  These early-successional forests are rather ephemeral as 
habitat, quickly growing beyond the shrub stage needed by many CWCS-priority species 
(such as alder flycatchers, golden-winged warblers, Appalachian cottontails and others).   
 
Most of Pennsylvania is considered “second-growth” forest, having been largely harvested 
near the close of the 19th century.  Forest age has increased overall since 1978 with slightly 
greater proportion in sawtimber size class in 1989 (USDA 1993; Figure 12.3).  Sawtimber 
stage forest comprised  more than 50 percent of Pennsylvania forests in 1989, with 30 
percent in pole timber stage and less than 15 percent in the sapling age class. For purposes 
of forest inventory, “sawtimber” is defined as a commercially-valuable tree of 9 inches 
diameter breast height (dbh) for softwoods and 11 inches for hardwoods, “pole timber” is 
defined as 5 inches dbh or more up to 9 inches, and “sapling” is defined as young trees of 1 
– 4.9 inches dbh. In terms of wildlife habitat, “sawtimber” roughly represents mid-to-late 
successional, or “second growth” forest, while “pole timber” represents transitional early-to-
mid successional forest, and “sapling” represents thicket-to-early sucessional forest habitat. 
 
Data from the most recent inventory has not been compiled for the CWCS, and harvesting in 
recent years may have increased the proportion of younger forest since 1989 (Figure 12.3).  
In addition, a small amount of virgin forest still exists with patches primarily found on 
public lands (e.g. Cook State Forest) and on various private holdings (Davis 1996, Haney 
1999). 
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Figure 12.3.   Pennsylvania Forest Age Structure from USDA inventories. 

For a more complete discussion of forest age composition in Pennsylvania, and associated 
wildlife trends, see the following information in Appendix 2. Each minor section also 
includes a discussion of associated wildlife trends. 

Forest Habitats  Appendix 2, pages: 
Forest age composition 67-68 
     Early-Successional forest 69-73  
     Second-growth forest 73-76  
     Old growth forest 77-81 
Urban forest 81-83 
Effect of elevation 88-92 
 

Forest Types 
The deciduous forests of the Appalachians are among the most diverse forests in North 
America.  Forest type and species composition varies with elevation, moisture, slope and 
aspect. The varied terrain of Pennsylvania provides a high diversity of species and forest 
types (Fredrickson 1996, Fike 1999). Deciduous forest represents the vast majority of forest 
cover type found in Pennsylvania and is comprised of several natural community types 
(Table 12.1).  
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Table 12.1: Deciduous (Broadleaf) Terrestrial Forest/Woodland community types found in 
Pennsylvania. For detailed information and descriptions, see the following sections of 
Appendix 4: 
PA Natural Community Types Appendix 4, pages: 
Deciduous (Broadleaf) Terrestrial Forests 10-15 
Dry Oak - Mixed Hardwood 11 
Dry Oak – Heath 10 
Red Oak - Mixed Hardwood 11 
Northern Hardwood Forest 12 
Black Cherry - Northern Hardwoods aka "Allegheny Hardwoods" 12 
Red Maple 14 
Sugar Maple – Basswood 13 
Aspen/Birch (Paper) 15 
Black Gum Ridgetop Forest 15 
Black Locust Forest 15 
Mixed Mesophytic Forest 13 
Tuliptree - (Beech) - Maple  12 
Sweet Gum - Oak Coastal Plain Forest 14 
  
Deciduous (Broadleaf) Terrestrial Woodlands 27-28 
Dry Oak – Heath woodland 27 
Birch (black gum) rocky slope woodland 27 
Yellow oak – redbud woodland 28 
Great Lakes Region Scarp woodland 28 
Great Lakes Region bayberry –cottonwood community 28 

 
 
Though represented by many deciduous forest and woodland types (Table 12.1), 
Pennsylvania’s upland forests are primarily oak-hickory (47 percent) or northern hardwoods 
(38 percent) (Alerich 1993) (Figure 12.4).   Oak species comprise 39 percent, and black 
cherry 8 percent, of the commercial forest component (Cuff et al.1989), although red maple 
comprises the largest volume of the commercial forest (Alerich 1993).   In addition, 
relatively small proportions of today’s forest are comprised of conifers, aspen/birch or 
elm/ash. Scattered patches of eastern hemlock, white and red pine, and red spruce occur 
around the state with concentrations in Pocono and Allegheny plateaus (Alerich 1993).  A 
more thorough discussion of conifer forests is presented in Section 13 of the CWCS. 
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Pennsylvania Forest Types, 1978 to 1989 (USDA inventory).
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Figure 12.4.   Forest types of Pennsylvania based on the US Forest Service 
inventory (Alerich 1993). 

 

Mixed conifer-deciduous cover is found in 2,161,026 acres, comprising 7.4 percent of 
Pennsylvania forest land. Pennsylvania contains 12 distinct types of terrestrial mixed forests 
and woodlands, according to the Pennsylvania Natural Community Classification system 
(Table 12.2). In addition, mixed open lands, such as pine-oak barrens, and mixed forested 
wetlands are important and unique habitats harboring a diversity of plants and invertebrates 
(Latham et al.1996, Fike 1999). 

Table 12.2: Mixed (Conifer/Broadleaf) Terrestrial Forests/Woodlands found in 
Pennsylvania. For detailed information and descriptions, see the following sections of 
Appendix 4: 

PA Natural Community Types Appendix 4, pages: 
Mixed (Conifer/Broadleaf) Terrestrial Forests 6-10 
Pitch Pine - Mixed Oak aka "Oak-Hard Pine" 7 
Virginia Pine - Mixed Hardwood 7 
Dry White Pine (Hemlock) – Oak 8 
Hemlock (White Pine) – Northern Hardwood 8 
Hemlock (White Pine) - Red Oak - Mixed Hardwood 9 
Hemlock – Tuliptree – Birch 9 
Hemlock - Rich Mesic Hardwood 10 
Serpentine Pitch Pine – Oak 6 
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Serpentine Virginia Pine – Oak 6 
  
Mixed (Conifer/Broadleaf) Terrestrial Woodlands 25-26 
Pitch Pine - Mixed Hardwood  25 
Virginia Pine - Mixed Hardwood – Shale 26 
Red Cedar - Mixed hardwood - rich shale 26 

For a thorough discussion of the deciduous/mixed forest cover types in Pennsylvania, see 
the following information in Appendix 2. Each minor section also includes a discussion of 
associated wildlife trends. 

Deciduous/Mixed Forest Habitats  Appendix 2, pages: 
Map of deciduous forest habitat in PA 64 
Relative abundance – Deciduous forest 
types 

65-66 

Forest age composition 67-68 
     Early-Successional forest 69-73  
     Second-growth forest 73-76  
     Old growth forest 77-81 
Urban forest 81-83 
Effect of elevation 88-92 
Forest wildlife trends 92-101 

 
 
12.2 CWCS-Priority Species Associated with Deciduous/Mixed Forests 
Forests of differing ages and types will support different groups of wildlife species. 
Therefore, forest management activities have significant impact on native wildlife. As forest 
management activities revert a mature forest stand to an earlier successional stage, that 
forest stand now provides habitat for a different range of species. Likewise, when forest 
management activities enable a forest to age into a sawtimber, mature, or old-growth 
successional state, a different suite of species will thrive. For the full complement of native 
wildlife to be present on the landscape, a full complement of forest successional stages must 
be accessible. 
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Deciduous Forest 
 
Table 12.3: CWCS-Priority species associated with Deciduous (Broadleaf) Terrestrial 
Forests/Woodlands in Pennsylvania.  
 
Species Primarily Associated with Early Successional Deciduous Forest (* see also, CWCS     
Section 21 – Thicket/Shrub Habitats). 

 
IMMEDIATE 
CONCERN 

SPECIFIC HABITAT REQUIREMENTS 

  
HIGH LEVEL 
CONCERN 

SPECIFIC HABITAT REQUIREMENTS 

Appalachian Cottontail –R 
Sylvilagus obscurus 

High elevation flat ridgetops dominated by mountain laurel with 
interspersed grassy openings; small, recently planted pine plantations 
with significant grass and forb cover; young clearcuts; also low 
elevation beaver meadows w/ thickets. 

Golden-winged Warbler -R 
Vermivora chrysoptera 

Mosaic of herbaceous patches and shrubby thickets located along a 
forest edge, often at higher elevations; increasingly found in higher 
elevation bogs and forested wetlands. 

Northern Coal Skink – R 
Eumeces anthracinus 
anthracinus 

Open habitat (less than 50 percent canopy cover by trees) where 
rocks and logs provide abundant cover. 

  
MAINTENANCE 
CONCERN 

SPECIFIC HABITAT REQUIREMENTS 

American Woodcock 
Scolopax minor 

Mix of habitats, including small, scattered openings and dense stands 
of shrubs and young trees 

Blue-winged Warbler 
Vermivora pinus 

Early-mid successional forests and thickets w/openings; areas 
marked by patches of herbs, shrubs, and trees and often located near 
a forest edge. 

Brown Thrasher 
Toxostoma rufum 

Brushy mosaic habitats ("odd areas" -hedgerows, multiflora rose 
thickets, overgrown fields and pastures, and forest edges); prefer 
large (>0.5 ha) overgrown fields with open foraging areas, thick 
brushy nesting areas, and an abundance of song perches. 

Eastern Fence Lizard 
Sceloporus undulatus 

Open rock faces and talus in forest. 

Smooth Green Snake 
Liochlorophis vernalis 

Open herbaceous upland habitats, such as old fields, pastures, and 
forest clearings. 

Snowshoe Hare 
Lepus americanus 

Dense thickets (>2m stem height); 5-15 years after clearcutting in 
northern hardwoods and mixed-oak forests; natural scrub oak 
barrens. 
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Whip-poor-will 
Caprimulgus vociferus 

Early to mid successional and open, forested habitats near clearings. 

Yellow-breasted Chat 
Icteria virens 

Low, dense shrub habitats with an open or partially open tree canopy 
in regenerating clearcuts, forest edges, abandoned farmland, burned 
forest, and shrubby margins. 

 
 
  Species Associated Primarily with Second Growth Deciduous Forest 
IMMEDIATE 
CONCERN 

SPECIFIC HABITAT REQUIREMENTS 

Indiana Bat 
Myotis sodalis 

Summer-riparian, bottomland or upland forests, old fields and 
pastures. Winter-caves, mines 

Mountain Chorus Frog – R 
Pseudacris brachyphona 

Vernal pools and spring seeps within wooded slopes of deciduous 
forests. Slow-moving streams and roadside ditches with weedy 
margins. 

Wood Turtle – R 
Glyptemys insculpta 

Large streams and associated riparian and forested habitats (edge 
habitats) with thick cover, sunlight, and food availability. Nesting 
habitat is open-canopy riparian thickets, well-drained soils with 
sparse vegetation. 

  
HIGH LEVEL 
CONCERN 

SPECIFIC HABITAT REQUIREMENTS 

Broadhead Skink  
Eumeces laticeps 

Deciduous forests with an abundance of dead standing timber, large 
stumps, and hollow logs. 

Eastern Spotted Skunk 
Spilogale putorius 

Dry oak, Virginia pine, and pitch pine forested rocky ridges & 
ravines; reverting farmland. 

Mountain Earth Snake-R 
Virginia valeriae pulchra 

Deciduous/mixed forests - moderate to steep hillsides with an 
abundance of rocky cover and vegetation. 

Northern Coal Skink – R 
Eumeces anthracinus 
anthracinus 

Open habitat (less than 50 percent canopy cover by trees) where 
rocks and logs provide abundant cover. 

Summer Tanager 
Piranga rubra 

Dry, upland forests, particularly oak woodlands with an open 
understory; often near minor openings. 

  
PA VULNERABLE SPECIFIC HABITAT REQUIREMENTS 
Eastern Earth Snake 
Virginia valeriae valeriae 

Deciduous forests and adjacent open areas. 

  
MAINTENANCE 
CONCERN 

SPECIFIC HABITAT REQUIREMENTS 

Broad-winged Hawk 
Buteo platypterus 

Continuous deciduous or mixed deciduous forests with openings and 
water source nearby. 

Eastern Box Turtle 
Terrapene carolina 

Deciduous forests, old fields, ecotonal areas, and marshy areas 
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Eastern Fence Lizard 
Sceloporus undulatus 

Open rock faces and talus in forest. 

Eastern Hognose Snake 
Heterodon platirhinos 

Sandy clearings in forests and grasslands. Often associated with 
sandy floodplains along waterways. 

Eastern Red Bat 
Lasiurus borealis 

Deciduous forest edges, fields, orchards and hedgerows, woody 
scrubland. 

Northern Copperhead 
Agkistrodon contortrix mokasen 

Open, rocky areas in deciduous hardwood forest w/low surface 
vegetation, reduced amounts of shade, and soil temperatures elevated 
by sunlight. 

Northern Myotis – R 
Myotis septentrionalis  

Summer - exfoliating bark/snags in mature deciduous/mixed forests, 
also human structures. Winter – caves. 

Red-shouldered Hawk 
Buteo lineatus 

Extensive lowland, deciduous, or mixed forests, interspersed with 
small openings or marshes. 

Scarlet Tanager – R 
Piranga olivacea 

A wide variety of mature deciduous and mixed-deciduous forest 
types. 

Smooth Green Snake 
Liochlorophis vernalis 

Open herbaceous upland habitats, such as old fields, pastures, and 
forest clearings. 

Whip-poor-will 
Caprimulgus vociferus 

Early to mid successional (second-growth) forest and open, forested 
habitats near clearings. 

Wood Thrush – R 
Hylocichla mustelina 

Second-growth, closed-canopy deciduous and mixed forest often 
near water. 

Worm-eating Warbler – R 
Limnothlypis swainsonii 

Moderate to steep wooded hillsides w/dense shrub cover (typically 
mountain laurel, rhododendron) - area sensitive. 

 
 
   Species Associated Primarily with Mature Deciduous Forest 
IMMEDIATE 
CONCERN 

SPECIFIC HABITAT REQUIREMENTS 

Allegheny Woodrat – R 
Neotoma magister 

Sandstone and/or limestone rock habitats in unfragmented oak-
hickory forest communities. 

Eastern Small-footed Bat – R 
Myotis leibii 

Decid/mixed forested areas with small, cool caves& mines, and rock 
outcrops. 

Delmarva Fox Squirrel 
Sciurus niger cinereus 

Savannah-type forests; open, park-like woods with sparse ground 
cover. 

Indiana Bat 
Myotis sodalis 

Summer-riparian, bottomland or upland forests,old fields and 
pastures. Winter-caves, mines. 

Mountain Chorus Frog – R 
Pseudacris brachyphona 

Vernal pools and spring seeps within wooded slopes of deciduous 
forests. Slow-moving streams and roadside ditches with weedy 
margins. 

Spotted Turtle – R 
Clemmys guttata 

Soft-bottomed aquatic habitats, including small streams, marshes, 
swamps, and vernal pools with upland forests or open habitats. 

Timber Rattlesnake – R 
Crotalus horridus 

Sandstone and/or limestone rock habitats in unfragmented oak-
hickory forest communities. 

  
HIGH LEVEL 
CONCERN 

SPECIFIC HABITAT REQUIREMENTS 
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Broadhead Skink  
Eumeces laticeps 

Deciduous forests with an abundance of dead standing timber, large 
stumps, and hollow logs. 

Cerulean Warbler – R 
Dendroica cerulea 

Large stands of mature deciduous forest with large, well-spaced trees 
with dense, high canopies. 

Mountain Earth Snake-R 
Virginia valeriae pulchra 

Deciduous/mixed forests - moderate to steep hillsides with an 
abundance of rocky cover and vegetation. 

Northern Coal Skink – R 
Eumeces anthracinus 
anthracinus 

Open habitat (less than 50 percent canopy cover by trees) where 
rocks and logs provide abundant cover. 

  
PA VULNERABLE SPECIFIC HABITAT REQUIREMENTS 
Golden Eagle 
Aquila chrysaetos 
 

Migrates through rugged wooded terrain with openings for spotting 
prey/carrion. 

  
MAINTENANCE 
CONCERN 

SPECIFIC HABITAT REQUIREMENTS 

Acadian Flycatcher 
Empidonax virescens 

Unfragmented riparian deciduous forest in south. Riparian hemlock 
forest in north. 

Black-throated Green 
Warbler 
Dendroica virens 

Large tracks of coniferous, deciduous, and mixed forests > 300 
meters elevation. 

Broad-winged Hawk 
Buteo platypterus 

Continuous deciduous or mixed deciduous forests with openings and 
water source nearby. 

Chimney Swift 
Chaetura pelagica 

Dark vertical hollow shafts, chimneys, hollow logs, silos and old 
barns. 

Eastern Box Turtle 
Terrapene carolina 

Deciduous forests, old fields, ecotonal areas, and marshy areas. 

Eastern Fence Lizard 
Sceloporus undulatus 

Open rock faces and talus in forest. 

Eastern Hognose Snake 
Heterodon platirhinos 

Sandy clearings in forests and grasslands. Often associated with 
sandy floodplains along waterways. 

Eastern Red Bat 
Lasiurus borealis 

Deciduous forest edges, fields, orchards and hedgerows, woody 
scrubland. 

Fisher 
Martes pennanti 

Large tracts of contiguous forest - deciduous, coniferous, and/or 
mixed. 

Kentucky Warbler 
Oporornis formosus 

Lowland deciduous forests with well developed ground cover and a 
dense brushy or vine-filled understory, often near streams. 

Northern Myotis – R 
Myotis septentrionalis  

Summer - exfoliating bark/snags in mature deciduous/mixed forests, 
also human structures. Winter – caves. 

Red-headed Woodpecker 
Melanerpes erythrocephalus 

Savannah-like forests, parks, swamps. 

Red-shouldered Hawk 
Buteo lineatus 

Extensive lowland, deciduous, or mixed forests, interspersed with 
small openings or marshes. 
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Scarlet Tanager – R 
Piranga olivacea 

A wide variety of mature deciduous and mixed-deciduous forest 
types. 

Wood Thrush – R 
Hylocichla mustelina 

Second-growth, closed-canopy deciduous and mixed forest often 
near water. 

Worm-eating Warbler – R 
Limnothlypis swainsonii 

Moderate to steep wooded hillsides w/dense shrub cover (typically 
mountain laurel, rhododendron) - area sensitive. 

Yellow-throated Vireo 
Vireo flavifrons 

Deciduous forests, riparian woodland, tall floodplain forest, lowland 
swamp forest, mixed forest, orchards, and groves of shade trees 
w/open understory. 

 
Mixed Forest 
Mixed forests include forests dominated by sugar maple, beech,  birch, spruce-fir, and white 
pine-jack pine. Though historically occurring throughout the Commonwealth, these forests 
occur primarily at higher elevations today. This forest type includes a significant component 
of white pines in many areas, and also hemlock-dominated forests in ravines and on north-
facing slopes.  The state also is  dotted with plantations of Norway and white spruce, as well 
as red, white, and Scotch pines, that were planted in the early and mid-twentieth century.   

 Several CWCS-Priority birds and mammals, such as the blue-headed vireo and snowshoe 
hare, occur in higher densities within mixed forest. Hemlock-lined streams cool the stream 
temperatures and provide breeding habitat for native brook trout.  Historic conifer 
plantations have matured and today some provide extensive habitats for many coniferous-
forest nesting bird species. 

Species typical of this habitat are typically near the southern limit of their breeding range 
and occur in small patchy populations.  Conservation planning should focus on extensive 
tracts of representative forest types, and should address the microhabitat needs of species 
showing regional or local declines.  Many priority species in this habitat are dependent on 
particular characteristics of the forest understory, yet these key factors remain largely 
unknown.    
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Table 12.4: CWCS-Priority species associated with Mixed (Conifer/Broadleaf) 
Terrestrial Forests/Woodlands in Pennsylvania.  

Species Primarily Associated with Earl- Successional Mixed Forest (* see also, CWCS 
Section 21 – Thicket/Shrub Habitats) 
IMMEDIATE 
CONCERN 

SPECIFIC HABITAT REQUIREMENTS 

  
HIGH LEVEL 
CONCERN 

SPECIFIC HABITAT REQUIREMENTS 

Appalachian Cottontail –R 
Sylvilagus obscurus 

High elevation flat ridgetops dominated by mountain laurel with 
interspersed grassy openings; small, recently planted pine 
plantations with significant grass and forb cover; young clearcuts; 
also low elevation beaver meadows w/ thickets. 

  
MAINTENANCE 
CONCERN 

SPECIFIC HABITAT REQUIREMENTS 

Prairie Warbler 
Dendroica discolor 

Brushy second growth, dry scrub, low pine-juniper, mangroves, 
pine barrens, burned-over areas, and sproutlands. 

Snowshoe Hare 
Lepus americanus 

Dense thickets (>2m stem height); 5-15 years after clearcutting in 
northern hardwoods and mixed-oak forests; natural scrub oak 
barrens. 

Southern Bog Lemming 
Synaptomys cooperi 

Old-field communities, mixed deciduous/coniferous woodlands, 
spruce-fir forests, and margins of freshwater wetlands. 

 
 
Species Associated Primarily with Mid-successional/Second Growth Mixed Forest 
IMMEDIATE 
CONCERN 

SPECIFIC HABITAT REQUIREMENTS 

Indiana Bat 
Myotis sodalis 

Summer-riparian, bottomland or upland forests, old fields and 
pastures. Winter-caves, mines. 

West Virginia Water Shrew 
Sorex palustris punctulatus 

clear mountain streams at elevations > 1,500 to 2,000feet with high 
quality, moderate flow and deeply undercut banks, ground cover  
greater than 75 percent . 

  
HIGH LEVEL 
CONCERN 

SPECIFIC HABITAT REQUIREMENTS 

Eastern Spotted Skunk 
Spilogale putorius 

Dry oak, Virginia pine, and pitch pine forested rocky ridges and 
ravines; reverting farmland. 

Mountain Earth Snake-R 
Virginia valeriae pulchra 

Deciduous/mixed forests - moderate to steep hillsides with an 
abundance of rocky cover and vegetation. 
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PA VULNERABLE SPECIFIC HABITAT REQUIREMENTS 
Pine Siskin 
Carduelis pinus 

Northern boreal forest, preferring open stands of spruce and pine 
interspersed with birch and maple hardwood. 

Red Crossbill 
Loxia curvirostra 

Northern boreal forest; eastern white pine, red pine, eastern 
hemlock, red spruce, and white spruce. 

Swainson’s Thrush 
Catharus ustulatus 

High elevation conifer-dominated forests. 

Yellow-bellied Flycatcher 
Empidonax flaviventris 

Conifer forests and wetlands in higher elevations and northern 
counties; nest w/in large blocks of forested wetlands. 

  
MAINTENANCE 
CONCERN 

SPECIFIC HABITAT REQUIREMENTS 

Black-billed Cuckoo 
Coccyzus erythropthalmus 

Mixed and coniferous forest with edges, thickets. 

Broad-winged Hawk 
Buteo platypterus 

Continuous deciduous or mixed deciduous forests with openings 
and water source nearby. 

Eastern Red Bat 
Lasiurus borealis 

Deciduous forest edges, fields, orchards and hedgerows, woody 
scrubland. 

Red-shouldered Hawk 
Buteo lineatus 

Extensive lowland, deciduous, or mixed forests, interspersed with 
small openings or marshes. 

Sharp-shinned Hawk 
Accipiter striatus 

Large-scale coniferous or mixed conifer/deciduous forests. 

Southern Bog Lemming 
Synaptomys cooperi 

Old-field communities, mixed deciduous/coniferous woodlands, 
spruce-fir forests, and margins of freshwater wetlands. 

Wood Thrush – R 
Hylocichla mustelina 

Second-growth, closed-canopy deciduous and mixed forest often 
near water. 

 
Species Associated Primarily with Mature Mixed Forest 
IMMEDIATE 
CONCERN 

SPECIFIC HABITAT REQUIREMENTS 

Eastern Small-footed Bat – R 
Myotis leibii 

Deciduous/mixed forested areas with small, cool caves and mines, 
and rock outcrops. 

Olive-sided Flycatcher 
Contopus cooperi 

Clearings within old-growth conifer forest, sphagnum bogs, burned 
over forest, swampy lake edges, and beaver meadows. 

West Virginia Water Shrew 
Sorex palustris punctulatus 

Clear mountain streams at elevations > 1,500 to 2,000feet with 
high-quality, moderate flow and deeply undercut banks, ground 
cover  greater than 75 percent. 

  
HIGH LEVEL 
CONCERN 

SPECIFIC HABITAT REQUIREMENTS 

Northern Flying Squirrel 
Glaucomys sabrinus 

Mature, mixed-deciduous-hemlock/spruce/fir stands with closed 
canopies, open ground cover with a rhododendron component, and 
thick leaf litter. 

Silver-haired Bat (migrant) 
Lasionycteris noctivagans 

Mature (possibly old growth) coniferous, mixed forests near water. 
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PA VULNERABLE SPECIFIC HABITAT REQUIREMENTS 
Northern Goshawk 
Accipiter gentilis 

Large tracks of old growth / mature mixed (hardwood/hemlock) 
forests with dense canopy for nesting, open understory, near water. 

Rock Vole 
Microtus chrotorrhinus 

High elevation, riparian red spruce/northern hardwood forests with 
large amounts of talus and rock and heavy forb cover. 

Swainson’s Thrush 
Catharus ustulatus 

High elevation conifer-dominated forests 

  
MAINTENANCE 
CONCERN 

SPECIFIC HABITAT REQUIREMENTS 

Blackburnian Warbler 
Dendroica fusca 

Tall canopy coniferous/mixed forest with vegetation over 18 
meters and densely foliated crowns. 

Black-throated Blue Warbler 
Dendroica caerulescens 

Unfragmented mixed, coniferous forest with structural diversity 
(higher elevation > 800 m). 

Black-throated Green 
Warbler 
Dendroica virens 

Large tracks of coniferous, deciduous, and mixed forests > 300 
meters elevation. 

Blue-headed Vireo 
Vireo solitarius 

Mature unfragmented. mixed and conifer forest w/structural 
diversity (hemlock-associated species). 

Canada Warbler 
Wilsonia canadensis 

Hemlock-dominated ravines and wet sites in northern hardwood 
and mixed forest with a dense understory of shrubs such as 
rhododendron or hobblebush; higher elevations (greater than 457 
m). 

Fisher 
Martes pennanti 

Large tracts of contiguous forest - deciduous, coniferous, and/or 
mixed. 

Red-shouldered Hawk 
Buteo lineatus 

Extensive lowland, deciduous, or mixed forests, interspersed with 
small openings or marshes. 

Scarlet Tanager – R 
Piranga olivacea 

A wide variety of mature deciduous and mixed-deciduous forest 
types. 

Sharp-shinned Hawk 
Accipiter striatus 

Large-scale coniferous or mixed conifer/deciduous forests. 

Winter Wren 
Troglodytes troglodytes 

High elevation, coniferous/mixed forests, w/a substantial hemlock 
component. Nests often near water, particularly streams in 
hemlock ravines but sometimes near bogs or swamps. 

Yellow-throated Vireo 
Vireo flavifrons 

Deciduous forests, riparian woodland, tall floodplain forest, 
lowland swamp forest, mixed forest, orchards, and groves of shade 
trees w/open understory. 

 
 

12.3 Threats to Deciduous/Mixed Forest Habitats and Associated Species 

The condition of forested habitats in Pennsylvania today provides both significant hope and 
significant concern. With forest covering more than 60 percent of the state, the sheer amount 
of forested habitat should offer considerable promise for maintaining abundant forest 
wildlife. Most of Pennsylvania is comprised of second- or third-growth mixed hardwood 
forest.  Species that rely upon second-growth forests tend to be doing well in Pennsylvania 
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today; many are included in the CWCS as Maintenance Level Concern because of their 
abundance and increasing population trends.   
 
Maintenance of large-scale eastern deciduous/mixed forest is an important role that 
Pennsylvania plays within the northeastern/mid-Atlantic states. However, development and 
sprawl continue apace in Pennsylvania and result in irreversible losses of forest habitat. Loss 
of forest cover is primarily a problem in the more densely populated southeastern Atlantic 
Coastal Plain, Piedmont and Ohio Hills physiographic regions. 
 
Habitat quality is as important, if not more important, however, than habitat quantity.  Many 
factors are affecting forest quality in Pennsylvania today.  For a more thorough discussion of 
factors affecting forest habitat quality, readers are referred to the following sections of 
Appendix 2. Threats with the greatest impact on CWCS-priority species are summarized in 
this section. 
 
Factors Affecting Forest Habitat 
Quality 

Appendix 2, pages: 

Patch Size (“core” forest) 102-106  
Forest Management 106-107 
Fragmentation 107-110 
Lack of Regeneration 111-114 
Pollution, Acid Precipitation 115-118 
Insect Infestations and Disease 118-121 
Non-native Invasive Species 121-123 
Permanent Conversion (Development) 124-127 

 
 
Changes in Forest Species Composition 
One of the most serious threats to Pennsylvania’s forests is the lack of regeneration, 
particularly of oak species. When young trees are not being produced to replace older, or 
dead and dying, trees, the forest is fundamentally threatened.  Factors that reduce forests' 
ability to regenerate include browsing by white-tailed deer, acid deposition, poor timber 
harvest practices, suppression of fire, non-native diseases and pests, and others. At high 
densities, white-tailed deer can have substantial impact; however, as deer densities decline 
many other factors can influence a forest’s ability to regenerate.  
 
The importance of oak (Quercus sp.) as a habitat component for Pennsylvania’s native 
wildlife cannot be overstated. Lack of oak regeneration is a serious threat to many CWCS-
priority species, including mammals that rely directly on oak mast and amphibians and 
invertebrates that may rely on the soil chemistry of an oak forest. Even timber rattlesnakes 
are found in higher numbers in oak-dominated forests, because of the increased abundance 
of rodent prey. 
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Hemlock woolly adelgid, beech scale and hemlock scale are all having an affect on the 
composition of Pennsylvania’s forests.  Threats from these factors are particularly insidious, 
because in most cases, no effective control agents are currently known (SAMAB 1996, 
USFS 1996). Furthermore, anticipation of insect damage may spur timber cuts in some 
areas.  If management plans do not include regeneration practices, however, the return of 
high-quality forested habitat will decline. 
 
Invasive plant species are another factor affecting forest species composition, particularly in 
the forest understory.  While most birds and mammals select habitat based on physical 
structure, some birds do seem to rely specifically on native shrubs and understory plants. 
Several bird species that nest in the shrub layer of mixed deciduous trees have higher nest 
predation rates when nesting in exotic shrubs (Schmidt and Whelan 1999-cited in 
NatureServe 2004).  Additionally, some species (like the black-throated blue warbler) show 
signs of nest location specificity to only a few species of native shrubs (NatureServe 2004), 
putting them at risk if exotic species out compete native shrubs. Reliance upon native shrubs 
and herbaceous plants (and/or the resultant soil chemistry) is likely even more of an issue for 
CWCS-Priority amphibians and invertebrates. 
 
Forest Fragmentation 
Fragmentation of large forests through encroachment of sprawl, development and roads is 
the second most serious threat facing forest quality across the state.  Over 50percent of the 
state’s forestland is comprised of “edge” forest.  Large blocks of contiguous forest are 
limited to the northern part of the state (Figure 12.5).   Many species of wildlife need large 
blocks of forest and abundant “core” forest to survive.  These “area-sensitive” species avoid 
edge habitat or suffer higher mortality in fragmented sites (NatureServe 2004).  Only 42 
percent of the forests in Pennsylvania are considered core forests.  Of the remaining core 
forest, 70 percent is found in patches of 5,000 acres or less (Goodrich et al. 2002).  This 
suggests that the large contiguous forests required by many area-sensitive CWCS-priority 
species are becoming rare in Pennsylvania. 
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Figure 12.5. Location of contiguous blocks of core forest in Pennsylvania (Goodrich et 
al. 2002). 
 
 
Low-elevation, mesic forest (“valley forest”) is especially limited in Pennsylvania and in 
need of particular conservation focus. Lower elevation or valley forest is extremely 
restricted in most physiographic regions, as most valleys were cleared for human use. Loss 
of mature forests along stream valleys represents a serious threat to many riparian forest 
species. Valley forest habitat is not a highly-protected habitat in the state. Most remaining 
intact valley forests occur on publicly-owned lands.  Particularly difficult to find are large 
blocks of “core” forest at low elevation or lower slope sites. This makes low elevation, core 
forest a habitat component of immediate concern. 
 
Changes in Vertical Structure 
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A healthy community of understory vegetation is needed to support populations of many 
high-priority forest dwelling species, as well as most early-successional species. The 
problem of diminishing understory in Pennsylvania forests affects the suitability of some 
forests to support native wildlife populations.  As many young forests age, larger and more 
mature trees dominate resulting in a significantly denser canopy that blocks sunlight from 
younger and smaller understory plants and trees. As noted earlier, high populations of white-



Pennsylvania’s Comprehensive Wildlife Conservation Strategy Version 1.0 
_________________________________________________________________________ 

 Page 12-22  

tailed deer can also limit understory vegetation. These factors, along with possible changes 
in soil chemistry, tend to produce a lot of "park-like" forests with a mature overstory 
towering above a depauperate understory community. 
 
Changes in Soil Chemistry  
Pennsylvania receives the highest levels of acid deposition in the nation (Goodrich et al. 
2002).  Long-term soil acidification reduces the regeneration of acid sensitive vegetation 
such as sugar maple and red oak (Sharpe 2002). In addition to suppressing the regeneration 
of acid sensitive plants, acid deposition could be a threat to the cerulean warbler, wood 
thrush, black-throated blue warbler and other priority birds through reductions in available 
calcium and increases in the availability of toxic metals (Drent and Woldendorp 1989).  
Environmental degradation from acid precipitation and stream pollution are severe in core 
breeding areas of cerulean warblers. The relation of breeding density to invertebrate food 
sources needs to be studied to identify the effects of soil pH, precipitation, and 
fragmentation.  
  
Ridgetop Development 
Ridgetop development affects forest-dwelling species both directly, through collision with 
structures placed on ridges, and indirectly, through altered gene flow, dispersal, migration, 
and survivorship.  Also, because of historic losses of valley forests, ridges provide the only 
substantial forest cover in many areas of the Commonwealth. Loss of ridgetop forests in 
these areas can have significant impacts on native wildlife.  In areas where substantial forest 
remains, ridgetop development serves as a fragmenting factor in the landscape. 
 
Lighted towers and buildings can be an important mortality source, particularly for night-
migrating songbirds, like the scarlet tanager (Goodrich et al. 2002).  During spring and fall 
migration of a single year, nearly 300 tanagers were killed in collisions with a television 
tower in Florida (Stevenson and Anderson 1994).  With the increasing rate of new cellular 
and digital television towers construction across the nation(Goodrich et al. 2002), tower 
collisions could represent a major mortality source for adult tanagers. 
 
Wind farms have emerged as a new threat to species associated with higher elevation 
forests, particularly bats and birds (Tuttle 2004).  In 2003 and 2004, studies at the 
Mountaineer wind-power site in West Virginia has yielded numerous dead bats of numerous 
species within a span of a few weeks (Williams 2004, pers. comm.).  Given that many of 
these bats are likely migrants from the Pennsylvania region or from further north, and that 
the number of wind-power sites in West Virginia and in Pennsylvania is increasing rapidly, 
the long-term impact on population levels may be quite severe. Red and hoary bats appear to 
be most vulnerable species (Johnson and others 2003; Kerns and Kerlinger 2004). It is 
unknown why tree bats have such high mortality at these sites, nor is there sufficient 
information about their migratory paths or behavior during migration to adequately address 
these questions.  More information on these topics is required.  
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The installation of wind turbines at various ridge-top locations across the Commonwealth 
also is a cause of current concern for golden eagles and other migratory raptors. It has been 
demonstrated at Altamont Pass, California that such facilities can cause direct mortality of 
golden eagles. Golden eagles migrate during periods of low thermal lift, which makes them 
dependent on ridge updrafts. Little data exist to document the effect on migrating raptors of 
turbines located along ridge-tops.   
 
Finally, development of any sort along ridges that serve as primary migration corridors 
should be examined carefully, as the relationship between habitat and choice of migration 
pathways remains unclear. Research is needed to determine how habitat quality affects the 
choice of a migration route. Regular annual data collection on multiple ridges may allow 
some interpretation of how development on a particular ridge is affecting migration patterns 
on that ridge. 
 
12.4 Management Issues in Deciduous/Mixed Forest 
Though not necessarily an imperiled habitat type, the conservation importance of 
deciduous/mixed forest habitats is great. In general, forest-associated species are relatively 
abundant in Pennsylvania, but many also show significantly declining population trends. 
Developing habitat and population objectives is therefore not as straightforward as in rare or 
patchy habitat types.  
 
There are many issues that should be considered when managing deciduous/mixed forests in 
Pennsylvania.  These issues are summarized in this section. This information was primarily 
adapted from Partners in Flight products. 
 
Early vs. Late-Successional Habitats and Species 
Because Pennsylvania has undergone major changes in forest cover over the past two 
centuries, the relative importance that should be placed on early- versus late-successional 
species and their habitats is open to debate: The list of CWCS-priority species includes 
many species that are dependent on early-successional habitats; the vast majority of which 
show declining population trends.  Pennsylvania also supports many regionally- and 
globally-important populations of late-successional forest species, for which Pennsylvania 
can and should play an important regional role in conserving.  
 
This Strategy recognizes the overall importance of both mature forest and early-successional 
species in long-term conservation planning, and calls for a balance of maintaining naturally 
disturbed habitats, grasslands, and early successional stages within the managed forest 
landscape.   
 
Changing Forest Structure and Forest Health 
The primary goal of forest management recommendations within the CWCS is to ensure the 
long-term maintenance of all important forest types in the future landscape mosaic.  This 
must be achieved through careful forest planning on both private and public lands, with the 
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goals of economic gains and sustainability balanced with the needs of wildlife.  This balance 
will likely differ in areas of different land ownership.  By taking a landscape perspective, we 
can begin to incorporate the idea of “compensatory management,” (How individual sites and 
stakeholders may contribute to the overall landscape goal.) so the cumulative result will be 
the maintenance of robust wildlife populations. 
 
Managing for vegetation structure in individual forest stands can ensure that appropriate 
structural characteristics of the habitat are being maintained.  Most of the priority species in 
this habitat suite respond positively to structural diversity at different heights, including 
dense nesting cover at the shrub and/or low-canopy levels and small canopy openings. If 
forest stands have reached a late-successional stage, but have little shrub or mid-canopy 
vegetation and few breaks in the canopy, low-level management through selective cuts or 
thinning may improve habitat conditions. For example, selective logging and thinning of 
stands may create favorable vegetation conditions for species such as wood thrush, worm-
eating warbler, black-billed cuckoo, and black-throated blue warbler, all of which favor a 
dense deciduous understory. Silvicultural practices in forested areas also may have a 
positive effect on breeding cerulean warblers, but more studies need to be done. Additional 
research is needed to identify the positive and negative impacts of forest management 
activities on priority species. 
 
Other forest management recommendations include promoting a diverse forest understory.  
Controlled burns also can promote forest regeneration and provide snags and other habitat 
characteristics that are important for fire- or gap-dependent species. 
 
Landscape-Level Management 
A common characteristic of many CWCS-priority species is that they tend to breed in higher 
density and with greater success in large forest tracts with high structural diversity and 
multiple vegetation layers (e.g., canopy, sub-canopy, understory).  Forest habitats with these 
characteristics will need to be maintained through both landscape level efforts (state/agency 
planning) and ownership level efforts (technical outreach/incentives to private landowners).  
 
In general, in landscapes that are less than 70 percent forested, maintaining the overall 
forested nature of the landscape should be the priority, with less concern about managing the 
size of individual forest patches.  Studies have shown that forest fragmentation effects tend 
to be minimal in well-forested landscapes (Robinson et al. 1995, Rosenberg et al. 1999).  
Losing large amounts of forest to other land uses that permanently reduce overall forest 
cover, such as agriculture or development, is the largest concern in these landscapes.   
 
In landscapes toward the lower end of the percent-forest-cover continuum, forest 
management should be done with more concern over fragmentation effects.  In these 
landscapes, even the temporary openings and internal forest edges created by timber harvest 
can lead to increased parasitism rates from brown-headed cowbirds or increased predation 
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rates near these openings.  See further discussion of fragmentation effects in the following 
paragraphs. 
 
Rosenberg et al. (1999b) provide minimum patch size requirements in regionally specific 
landscapes with different amounts of forest cover.  Although these minimum areas were 
derived from data on scarlet tanagers, they most likely apply to a suite of forest-breeding 
species. In the Appalachian region, area requirements are relaxed in landscape blocks (1,000 
ha) that are greater than 50 percent forested; tanagers and other forest birds will occur in 
nearly any size patch.  In landscape blocks that are 30 percent forested, however, a 
minimum patch size of 60 hectares is required to support breeding tanagers, and in a block 
that is only 20 percent forested, no single patch may be large enough to attract this species. 
 
 In regions with low percent forest cover or highly fragmented areas, Maryland Partners in 
Flight emphasizes the importance of maximizing the amount of contiguous forest “interior” 
(forest area more than 100 m from non-forest edges) within each forest tract.  Management 
and acquisition efforts should be targeted first at less isolated forest patches and should 
promote the reforestation of gaps between larger forest patches.  Increasing forest 
connectivity is likely to benefit the dispersal ability and habitat quality for many forest 
species. 
 
Conservation of Source Populations 
Where large areas of contiguous, high-quality forest habitat remain, forest-dependent 
species may reproduce at high rates, creating a large population surplus on a yearly basis.  
On the other hand, forest species occupying highly fragmented forests, especially those in an 
agricultural or developed landscape, may have lower reproductive rates as a result of the 
effects of predators and nest parasites. Area-sensitive species may not occupy these patches 
at all.  Only through the influx of new birds from “source” habitats can these populations be 
maintained.   
 
As a result, conservation of highly productive “source” populations may be essential to 
maintaining viable populations throughout an entire region. Source habitat likely exists 
primarily in state and national forests, state and national parks, state game lands, large-scale 
private forest preserves and timber holdings. Conservation efforts such as forest planning 
and landowner outreach, that target suspected source areas may be especially effective in 
achieving conservation goals.   
 
Because the larger forest tracts of northern Pennsylvania counties may serve as source 
populations for many area-sensitive species within Pennsylvania and regionally, efforts 
should be made to limit fragmentation in northern Pennsylvania where possible.  Due to 
inexorable development patterns in some regions such as the Poconos, large-scale forest 
habitats may be reduced unavoidably, suggesting a need to target large-scale habitats in 
other regions when possible.    
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Management of “source” areas should emphasize maintaining or improving the types of 
forest present (plant species composition, successional stages, vegetation structure), 
incorporating landscape patterns (patch configuration and shape, patch size, distance 
between patches, amount of non-forest edge) and “compensatory management” 
considerations with the intent of maintaining source populations of priority forest birds.   
 
Developing Site Management Goals and Objectives 
When deciding upon a management strategy, a “landscape level” approach (How does this 
parcel fit into a broader landscape?) combined with “compensatory management” 
considerations (What can this parcel provide that is lacking in the surrounding landscape?), 
is required. 
 
When developing management recommendations for a forested parcel – regardless of size -- 
consideration should be given to a number of factors, including: 
 
• percent forest-cover of the area in question – In general, the higher the percent of forest 
cover, the less the effect of fragmentation that is occurring. Studies have shown that forest 
fragmentation effects tend to be minimal in well-forested landscapes (Robinson et al. 1995, 
Rosenberg et al. 1999).   

 
• landscape position - Amount and type of forest and fragmentation in the area seen from 

a larger landscape viewpoint.  In areas of high forest cover, the effects of fragmentation 
are normally minimal.  In areas of low forest cover, the forests are already more highly 
fragmented, and additional fragmentation is a larger concern.   

 
• adjacent land use - Adjacent land use can be an important component that determines 

the amount of detrimental impact.  Fragmentation adjacent to an active farm or 
subdivision for example, will have much more detrimental impacts than fragmentation 
adjacent to another block of forest. 

 
• size of forest and fragmentation - Small clearcuts or shelter cuts in a forested landscape 

will have minimal, or potentially even positive impacts on many birds.  Nesting near 
edges of cuts may or may not reduce nesting success.  Post-fledged and non-nesting 
birds may find openings created to be important foraging areas since productivity of 
insects and fruits will be higher in these areas.  The impacts of very large clearcuts 
should be carefully considered in forest management planning. 

 
• shape of forest and fragmentation – For many species, the more edge created, the more 

potential for negative impacts such as predation and brood parasitism. For other species, 
however, the creation of edge and the proximity of different habitat types within a small 
area can be beneficial. 
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• type of fragmentation - Fragmentation  caused by suburban or urban development will be 
negative for almost all species of conservation concern.  Impacts of fragmentation 
resulting from forestry practices can vary from positive to neutral to negative, depending 
on the manner in which the activities are carried out, the secondary regeneration effects 
that may occur, and the size of the activity area.  Clearcuts and shelter cuts can re-grow 
to forests relatively rapidly, so any such fragmentation is comparatively short term. 
However, forest species composition may be altered.  In areas of moderate to high forest 
cover, it is unlikely that small scale forestry practices are a serious cause of 
fragmentation.   

 
• Unique geographic issues – At a statewide scale, some balance must be struck between 

species that need early successional habitats and those that require more mature forests.  
In addition, some species have specific geographic issues that should guide a 
management response. For example, Jefferson salamanders are undergoing hybridization 
in northern Pennsylvania, but not in southern areas – making southern Pennsylvania an 
important geographic area for their conservation. Appalachian Cottontails and non-
hybridized Golden-winged Warblers rely upon just a few north-central counties for their 
long-term survival. Therefore it is important to look beyond the parcel in question to get 
a better understanding of species’ priorities at a  landscape, regional, and site level. 

 
• Target species - Private land owners can play an important role in forest bird 

conservation within the context of their management objectives.  Many of the priority 
species in this habitat suite are tolerant of moderate disturbance, and some may be 
dependent on some forms of disturbance to create forest openings and promote a dense 
understory.  Various timber harvesting techniques on a small scale may be beneficial to 
these species.  Other high-priority species may be intolerant of timber harvesting.  An 
assessment of the species occupying a particular forest tract should be conducted before 
initiating a management action. 

 
 
12.5 Conservation and Management Needs in Deciduous/Mixed Forest 
 
Education and Outreach 
An estimated 80 percent of forest land in the eastern United States is privately owned. 
Outreach targeted at owners of private woodlots and large timber companies to manage (or 
not manage) their land to benefit forest species could benefit these species.  Proactive 
management on private lands would benefit conservation efforts and landowner interests. 
 
An ongoing goal of the CWCS is to provide information to the public and private 
landowners/homeowners on CWCS-priority species in order to: 1) provide a better 
understanding of their natural history, status, conservation, and ecosystem role(s); 2) foster a 
greater tolerance for their continued existence in anthropogenic habitats, and; 3) increase 
awareness concerning activities that impact species’ populations. 
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Local Land-Use Planning 
As percent forest cover decreases at the landscape-level, fragmentation effects become more 
of a concern and managing the size and shape of individual forest patches becomes more 
important.  In these areas, maintaining the largest possible forest tracts (7,500 acres; 3,000 
ha) is of primary importance.  Maryland Partners in Flight provides an excellent publication 
on habitat management guidelines for forest and other landbirds (Maryland PIF1997).   
 
Local governments and planning commissions could assist in this effort by directing 
development projects to the periphery of large forest patches, rather than within such 
patches. Such concentrated development would prevent fragmentation and the negative 
effects associated with non-forest edges and maintain the largest possible areas of suitable 
forest habitat for species that are area-sensitive. It also may incur lower costs to local 
governments than sprawl-type development.   
 
Open Space Protection Programs 
Another tool for forestland conservation with tremendous potential is conservation of open 
space.  Conservation of open space has benefits for property tax stability, ecotourism and 
maintenance of nearby property values (Kerlinger 2000).  The state of New York has a state 
open space plan (NYDEC 1998) that outlines regional priorities for state land acquisition.  
Wildlife and ecosystem conservation may act as supporting criteria in qualifying a land for 
acquisition and increasing its priority.  Unfortunately, many current priorities are targeted at 
purchasing access areas for recreational activities and little money is even indirectly targeted 
at wildlife conservation.  Continuing effort to include wildlife conservation priorities in the 
agenda of open space protection efforts may yield great rewards.    
 
Forest Management Planning 
Timber harvesting that is part of a biologically-sound forest management plan will have 
minimal or potentially even positive impacts on many forest species requiring early-
successional forest habitats.  
 
Forest management planning should focus on retaining and managing extensive tracts of 
representative forest types, and should address the microhabitat needs of species showing 
regional or local declines. Many of the high-priority species in this habitat are dependent on 
particular characteristics of the forest understory – yet for many species, these specific 
requirements remain unknown. 
 
Impacts of fragmentation and disturbance on broad-winged hawks and other species 
requiring large tracts of mature forest should be considered in timber management plans, 
particularly on state lands.  Many forest managers, as well as wildlife biologists, lack a 
thorough understanding of how CWCS-Priority species respond to silvicultural practices 
(Rodewald, 2004). Research is needed to determine best management practices for target 
species and habitats. 
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National forests and other large forest reserves also will contain shrub/early-successional 
and grassland birds, usually in smaller numbers. Maintaining their presence through periodic 
disturbance and management is important, especially in regions where grassland and early-
successional species are a high conservation priority.  Proper assessment of management 
options should incorporate the abundance of grassland and shrub-dependent species outside 
of the forest as well.  Non-forest land also should be a part of a forest management plan 
targeted at conservation of forest species. Petit et al. (1995) suggest a sample management 
plan to help in assessment. Consideration of minimum area requirements of targeted 
population levels of forest birds as well as the habitat needs of “edge” species and those 
dependent on disturbance should be included.     
 
Franzreb et al. (2000) suggest a perspective for forest management in different landscape 
patterns. They also state that even-aged management may only be consistent with goals for 
conservation of forest birds in highly forested landscapes.  Even-aged harvests are extreme 
forms of local disturbance and may have a severe impact upon habitat suitability of 
surrounding forest in more agriculturally dominated regions.  Attempts should be made in 
more forested areas to aggregate harvest areas and optimize cut shape and area to minimize 
disturbances. 
 
There are various examples of progressive forest management planning activities occurring 
on public land in Pennsylvania.  For example, the Pennsylvania State Forest Resource 
Management Plan stresses the importance of ecosystem management throughout the 2.1 
million-acre state forest system.  Many aspects of the Plan, including maintenance and 
expansion of older-growth conditions (e.g., Natural and Wild Areas), protection of riparian 
forests, and protection and enhancement of forested corridors all contribute positively to the 
conservation of fishers.  Similarly, the Allegheny National Forest has implemented a plan to 
foster the development of an older-growth corridor system connecting existing Wilderness 
Areas.  Any comparable forest conservation activities providing for the development of 
mature and older-growth forest conditions that include coniferous and mixed components 
should be encouraged. 
 
Public and private owners of large-scale forests that do not currently have biologically-
sound forest management plans in place should strive to develop these products 
immediately. 
 
Compensatory Management of Mixed Forest 
A major conservation issue for mixed forests is the loss of native hemlock stands to the 
exotic pest, the hemlock woolly adelgid.  Loss of this habitat is proceeding at an alarming 
rate and is affecting the more specialized breeders such as Canada warbler, northern 
goshawk, and barred owl.  Use of exotic Norway spruce plantations in these areas may 
partially mitigate the loss of hemlocks for some coniferous forest species, but this remains to 
be quantified. Compensatory management of spruce/pine/fir tracts is likely warranted. 
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Integrated Wildlife Planning Approach 
There is a need to integrate wildlife planning between priority taxa and between 
game/nongame species. Many game species have habitat management protocols already 
developed, while most nongame species do not. Using game management models and 
modifying them to accommodate priority species may be the most effective approach to 
habitat management.  
 
Within the realm of nongame management, birds have received significant attention. State, 
regional and national plans have been developed and long-term monitoring for most species 
is underway. Other taxa lack this level of attention to their conservation needs. Public 
awareness, stakeholder involvement and planning efforts targeting forest birds can be 
broadened/integrated to cover other forest-dependent taxa. Integrated outreach and habitat 
management will be necessary for full implementation of this conservation plan.  This can 
be achieved through Partners in Flight (PIF) state working groups, as well as programs by 
non-governmental organizations (NGOs) such as National Audubon Society's Important 
Bird Areas Program.  State PIF working groups should include professionals from 
organizations and agencies with mandates covering forested habitats.  Keeping working 
groups abreast of the latest information on conservation of these species should remain a 
focus.  Additional partners should be sought to help meet monitoring and, perhaps, atlasing 
needs for other taxa.  This habitat holds some of the state’s most attractive species, and their 
charisma should be used to encourage participation in citizen science projects and other 
volunteer opportunities. 
 
Private Lands Incentive Programs 
Public land holdings are not sufficient for the long-term conservation and management of 
priority species. Private landowners control the majority of forested habitats in 
Pennsylvania.  Consequently, forestry practices on private lands will define the distribution 
and condition of forested habitats in much of Pennsylvania.  Technical assistance to private 
landowners should focus on educating landowners about the sustainable forestry practices 
and providing incentives to landowners of priority sites and habitats.  
 
There are many incentive programs for private landowners designed to promote forest 
conservation and management.  Some are intended specifically to benefit wildlife.  Many 
more provide varying degrees of incidental benefit to wildlife habitat.  Incentives range from 
technical assistance, cost-sharing, or direct payments to property tax benefits, and both state 
and federal income tax deductions.   
 
The Forest Stewardship Program (FSP), in conjunction with the Stewardship Incentive 
Program (SIP) and the Woodland Incentive Program (WIP), are among the most important 
assistance programs for non-industrial private forest landowners.  These programs provide 
technical assistance and cost-sharing for reforestation and forest management activities.  
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Landowners’ objectives under FSP may include wildlife habitat enhancement or the 
protection of soil, water quality, wetlands, and streams.  To be eligible, landowners must 
have at least one and no more than 1,000 acres of non-industrial forestland, an approved 
Forest Stewardship Plan covering all the contiguous forest and meet other requirements. 
 
The Forestry Incentives Program (FIP) provides up to 65 percent cost-share assistance for 
tree planting, site preparation, and timber stand improvement.  Its primary purpose is to 
increase future supplies of sawtimber and to continue sustained yield, multipurpose 
management of private non-industrial forestland.  Program requirements include an area 
between 10 and 1,000 acres, with the potential to produce at least 50 cubic feet per acre per 
year, and a forest management plan.   
 
FSP, WIP, SIP, FIP programs represent important opportunities in conserving and managing 
forests in the Piedmont. Their relevance and suitability vis a vis priority species should be 
closely examined. Participation by biologists, in addition to foresters, could improve 
dramatically the programs for target species. 
 
Private forest landowners also may be eligible for a variety of tax incentives.  Under the 
Forest Conservation and Management Agreement (FCMA) program, the assessment of 
forestland for property tax purposes may be frozen at a valuation of $100 per acre.  The 
agreement requires a Forest Stewardship Plan prepared by a professional forester and 
approved by the Forest Service on a minimum of 5 contiguous acres. The landowner must 
sign a 15-year legal contract with the state to follow the plan.  There are entry and inspection 
fees and penalties for premature withdrawal or nonperformance.  
 
Technical assistance to private landowners designed to reduce the current rate of forest 
fragmentation is necessary to maintain the full complement of CWCS-Priority species 
associated with forests.  Partner organizations could identify high-priority private lands 
within their regions and explore incentives for their protection.  In this arena, Pennsylvania 
may be able to look to the south for guidance: The Nature Conservancy’s success in 
protecting Sugarloaf Mountain, a 1,335-hectare, forested monadnock in central Maryland, 
provides an excellent example of how this can be done.  Maryland’s Forest Conservation 
Act requires developers to avoid unnecessary destruction of contiguous forest tracts and 
mandates reforestation with permanent legal protections as mitigation when damage cannot 
be avoided. 
 
Assessment of Emerging Threats 
(adapted from Ombalski and Brandes 2005) 
The installation of wind turbines across the Commonwealth is an example of an emerging 
threat that bears close review. Careful attention should be made to proper siting of turbines 
away from major migration pathways to minimize the risks of collision. Thorough pre and 
post-construction studies are necessary to document the effect of wind turbines on golden 
eagles and other migrating raptors. Several projects have already been built without 
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sufficient data on golden eagles, which migrate well before (in spring) and well after (in fall) 
most other raptor species.   It is imperative that any study designed to detect the presence of 
golden eagles be planned to allow observation during the peak eagle movement, not during 
the peak of the other raptor flights. 
 
Given recent developments in the Commonwealth’s alternative energy policy, there is an 
urgent need to assess the impact of wind tower development on CWCS-Priority species. A 
study on bat mortality at wind generation sites is now being initiated with SWG funding. 
 
12.6 STATEWIDE PRIORITY CONSERVATION ACTIONS – 
DECIDUOUS/MIXED FORESTS 
 
Level  1 – highest priority over the next 1-5 years 
 
• Comprehensive Forest Management Planning 

Target:  Planning and implementation of the broad objectives outlined in Section 12.7-12.9 
through comprehensive forest management planning efforts that acknowledge the long-term 
importance of maintaining large source populations of priority forest species.   
Measure: Planning effort(s) 
Issue:  Overall goals of such planning should be to: 1) Minimize fragmentation of 
remaining, large contiguous forest tracts; 2) Manage currently fragmented landscapes to 
maximize core habitat via reforestation and patch shape (i.e., circular rather than long and 
narrow), and promote connectivity among patches via the protection or reforestation of 
corridors; 3) Implement management efforts that promote a well-developed woody shrub 
and sapling layer, and support research efforts that examine the impacts on songbirds of 
activities and conditions (e.g., deer overabundance) that reduce these layers, and; 4) Develop 
long-range forest management plans at as large a scale as possible to designate tracts that 
will be mature at each stage of the plan, and to maintain connections between existing 
mature forest patches. 
 
Specific planning elements that are most relevant to the high-priority forest-associated 
species include: 
• Maintaining a balance of forest-age classes, including adequate amounts of mid-
successional as well as late-successional forest. 

• Ensuring long-term tree-species composition;  prevent the loss of particular species, 
such as eastern hemlock, white pine, American beech  and oaks, through disease or 
selective harvest. 

• Ensuring adequate structural diversity, especially regarding canopy and understory 
components (shrubs, tree-falls); monitor effects of natural disturbances (e.g., wind storms) 
as well as insect outbreaks, deer browsing, and forestry practices. 

• Setting maximum allowable levels of forest fragmentation caused by forestry practices 
or planned development; (e.g., do not allow any 10,000 km2 landscape to fall below 
70percent forest cover). 
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• Identify and designate highest-priority sites as Conservation Areas (CA), within which 
long-term sustainability of priority bird populations and other taxa is a primary 
management objective. 

• Identifying specific sites that currently support potential source populations of priority 
species and designating these as Important Bird Areas in each state. 

• Identify important populations and sites on public land; determine habitat needs and 
implement policy to protect or enhance populations. 

• Identify important populations and sites on private land; prioritize and target sites for 
easement, acquisition, or voluntary implementation of habitat protection or enhancement. 

• Monitor long-term use and suitability of key sites in relation to land use trends. 
• Determine best forest management practices for priority species to enhance populations. 
• Catalog the number, size and arrangement of conservation lands within the planning 
unit. 
 

As part of this strategy, a regional land use analysis should be conducted to identify all 
remaining large forest block (e.g., > 350 ha) and landscapes with high percent forest cover 
(e.g., > 70percent).  The largest forest blocks, especially those within well-forested 
landscapes, should be targeted for protection efforts.  These large blocks represent the 
foundations from which conservation actions should begin for the mature forest suite of 
species in this physiographic area.  Increasing the size of forest blocks also should be 
considered, especially on landscapes that are not highly forested (e.g., < 70percent forest).  
Connecting smaller forest patches and improving area-to-perimeter ratios of narrow or 
oddly-shaped patches should benefit the species in this habitat suite. 
Coordination: 
Federal 
U.S. Army Corps of Engineers 
U.S. Fish and Wildlife Service, National Wetland Inventory 
U.S. Fish and Wildlife Service, Breeding Bird Laboratory 
U.S. Forest Service, Allegheny National Forest 
U.S. Forest Service, Northeastern Research Station 
U.S. National Park Service 
State 
Pennsylvania Game Commission, Bureau of Wildlife Management 
Pennsylvania Game Commission, Bureau of Land Management 
Pennsylvania Game Commission, Bureau of Information and Education 
Pennsylvania Department of Conservation and Natural Resources, Bureau of Forestry 
Pennsylvania Department of Conservation and Natural Resources, Bureau of State Parks 
Pennsylvania Department of Environmental Protection, Division of Waterways, Wetlands, 

and Erosion Control 
Pennsylvania State University, Cooperative Wetlands Center 
Pennsylvania Biological Survey 
Private 
Conservation Partners and stakeholders 
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Economic stakeholders 
 
Relevant Plans: 
Bushman, E. S., and G. D. Therres.  1988. Habitat management guidelines for forest interior 
breeding birds of coastal Maryland.  Maryland Department of Natural Resources, Wildlife 
Technical Publication 88-1.  50 pp. 
 
Franzeb, K. E., D. M. Finch, P. B. Wood, and D. E. Capen.  1999.  Management strategies 
for the conservation of forest birds.  In Strategies for bird conservation: The Partner’s in 
Flight planning process (R. Bonney, D. N. Pashley, R. J. Cooper, and L. Niles, eds). Cornell 
Lab of Ornithology (http://birds.cornell.edu/pifcapemay). 
 
Herkert, J. R., R. E. Szafoni, V. M. Kleen, and J. E. Schwegman.  1993.  Habitat 
establishment, enhancement and management for forest and grassland birds in Illinois.  
Nature Heritage Technical Publication #1, Illinois Department of Conservation.  20 pp. 
 
Rosenberg, K. V., R. W., Rohrbaugh, Jr., S. E. Barker, J. D. Lowe, R. S. Hames, and A. A. 
Dhondt.  1999.  A land manager’s guide to improving habitat for Scarlet Tanagers and other 
forest interior birds.  The Cornell Lab of Ornithology.  23 pp. 
 
• Landowner Outreach and Technical Assistance 

Target: Target PGC’s Private Landowner Assistance Program (PLAP) outreach and other 
forms of landowner outreach to priority habitats and species occurrences. 
Measure:  Public contacts; materials developed; attendance, and volume of request for 
educational materials. 
Issue:  Public land holdings are not sufficient for the long-term conservation and 
management of priority species. Private landowners control the majority of forested habitats 
in Pennsylvania.  Consequently, forestry practices on private lands will define the 
distribution and condition of forested habitats in much of Pennsylvania.  Technical 
assistance to private landowners should focus on educating landowners about the sustainable 
forestry practices and providing incentives to landowners of priority sites and habitats. 
Prioritized Implementation Actions: 
• Develop programs that engage private landowners in the sharing of information about 

the benefits of practicing sustainable forestry. 
• Integrate the forest management activities of the major public (Department of 

Conservation and Natural Resources’ Bureau of Forestry, Pennsylvania Game 
Commission, and Allegheny National Forest) and private landowners (i.e., industrial 
forest landowners) to understand and better predict the spatio-temporal dynamics of 
early successional habitats in Pennsylvania. 

• Develop tax and other incentives that encourage private landowners to employ proper 
silvicultural practices on their lands.  Central to this idea is to encourage landowners to 
develop forest management plans that reflect their intention to sustain forest resources as 
well as adhere to the prescriptions in the management plan. 
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Coordination: 
Pennsylvania Game Commission Private Landowner Assistance Program 
Pennsylvania Game Commission Public Access Cooperators 
Department of Conservation and Natural Resources Service Foresters 
Pennsylvania Biological Survey -Technical Committees 
The Nature Conservancy 
Western Pennsylvania Conservancy 
Private forest land owners (PSU) Forest Stewardship Program 
Pennsylvania State University 
Allegheny National Forest 
Northeast Forest Experiment Station, Irvine, Pa. 
 
• Targeted Management of Early-successional Forest Habitats 
Target: To maintain a mosaic of high-quality early successional forest habitats (thickets) in 
priority areas. Target species could include golden-winged warbler, American woodcock, 
prairie warbler, yellow-breasted chat, smooth green snake, Appalachian cottontail, snowshoe 
hare, etc. 
Measure: acres/sites for targeted research and management 
Issue: A mosaic of early-successional forest habitats, on suitable soils, provides the habitat 
needs of many priority species, including bobwhite quail, yellow-breasted chat, and 
woodcock. Depending on species and location, these habitats may support breeding, 
migrating, and wintering birds. In Pennsylvania, these early-successional forests are in 
decline (McWilliams et al. 2004). From 1978 to 2002, total acreage in Pennsylvania 
forestland remained stable, but the proportion in early-successional stages (seedling, sapling 
and non-stocked) declined from 20.7 percent to 11.8 percent (Alerich 1993, McWilliams et 
al. 2004). While the aging of our trees is the primary factor in loss of key habitats, factors 
such as highway and urban development, intensification of agriculture, and slowing farm 
abandonment all contributed to decreasing quantity and quality of optimum early 
successional habitats. 
Prioritized Implementation Actions: 
Level 1 
• Develop monitoring protocols for target species dependent on early successional 
habitats. 

• Comprehensive monitoring of target species / populations on established woodcock 
habitat management areas (e.g., State Game Lands Nos. 314. 101, and 69, along with Erie 
National Wildlife Refuge and Bald Eagle State Park. 

• Develop a database of known high-quality habitat on public lands in Pennsylvania. 
• Develop studies to determine the effect of hunting mortality on local woodcock 
populations. Promote the Migratory Bird Harvest Information Program (HIP) in 
Pennsylvania to improve estimates of hunter numbers and woodcock harvests. 
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• Investigate ways to integrate habitat management techniques for target species into 
timber management plans on public lands. Assess feasibility of using woodcock 
management prescriptions as a model for managing other species in the habitat. 

Level 2 
• Conduct studies of hunting mortality effects on local woodcock populations in different 
regions of Pennsylvania. 

• Participate in range-wide efforts to estimate woodcock harvests, and determine harvest 
rates. 

• Prioritize key early-successional habitat sites on Pennsylvania public lands for 
management focus and demonstration areas 

• Re-evaluate old and develop new methods to promote prudent management of early 
successional habitat on private lands. 

Coordination: 
Pennsylvania Game Commission 
U. S. Geological Survey 
U. S. Fish and Wildlife Service 
Pennsylvania Department of Conservation and Natural Resources 
Ruffed Grouse Society 
Pennsylvania State University 
Wildlife Manage Institute 
U. S. Forest Service 
U. S. Army Corps of Engineers 
Private forest landowners 
Pennsylvania sportsmen’s groups 
 
Related Plans: 
American Woodcock Management Plan, USDI F&WS, 1990 
American Woodcock Management Plan, US F&WS Region 5, 1996 
The Report of the Woodcock Task Force to the IAFWA, 1999 
Management Plan for American Woodcock in Pennsylvania (draft), 2004 
 
Level 2 – priority over the next 5-10 years 
 
• Targeted Management of Mature Forest Tracts 
Target:  Maintain/protect and implement appropriate management on high-priority sites of 
mature, deciduous/mixed forest.  
Issue: Older forests often have higher densities of standing dead trees, or “snags”.  Snags are 
a necessity for cavity-nesting birds such as woodpeckers , which excavate their nests in 
them, as well as for secondary cavity-nesters which occupy these vacant holes afterward.  
Many species require snags for roosting and for feeding, because dead trees are often host to 
a number of boring insects and grubs (Maryland PIF 1997). Maintaining and managing 
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habitat for indicator species of mature forest should convey protection to the entire suite of 
CWCS-priority species dependent upon mature forest.  
Prioritized Implementation Actions: 
Level 1 
• Identify appropriate target/indicator species (Indiana bat, chimney swifts and other 
species relying upon abundant large, hollow snags and other species relying upon mature 
forest). 

• Identify natural history and specific habitat requirements of target species. 
• Identify the locations of key habitats in Pennsylvania.  
• Research the effects of forest fragmentation, forest loss, and other habitat manipulations 
on survival and reproductive success of target/indicator species.    

• Develop best-management silvicultural practices to retain key characteristics of mature 
deciduous forest. Such management practices also would benefit game species that thrive 
in mature forest habitats.   

• Protect threatened sites by seeking land acquisition or conservation easements for 
private lands at or adjacent to priority sites that are critical to the continued viability of the 
site. 

Level 2 
• Develop conservation plans for the most consistently used and best sites. 
• Once detailed information on species habitat requirements is known, monitoring 

protocols for habitats/communities and to evaluate the effectiveness of conservation 
actions can be developed. 

• Develop an outreach program to educate private landowners, land managers, and 
wetland-oriented NGOs (especially those involved with wetland restoration activities, 
e.g., Ducks Unlimited) about the importance of shrubby and forested wetlands (in 
addition to emergent wetlands) to CWCS-priority wildlife.   

• Integrate management/recovery plans for CWCS-priority species with other species of 
similar habitat affinities that are given conservation priority in other programs (e.g. 
Partners in Flight). 

• Conservation plans should be written with possible subsequent protection for priority 
areas identified as cerulean warbler occurrences from the Cerulean Warbler Atlas Project 
(CWAP).     

Coordination: 
Federal:  
U.S. Army Corps of Engineers 
U.S. Fish and Wildlife Service, National Wetland Inventory 
U.S. Fish and Wildlife Service, Breeding Bird Laboratory 
U.S. Forest Service, Allegheny National Forest 
U.S. Forest Service, Northeastern Research Station 
U.S. National Park Service 
State:  
Pennsylvania Game Commission, Bureau of Wildlife Management 
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Pennsylvania Game Commission, Bureau of Land Management 
Pennsylvania Game Commission, Bureau of Information and Education 
Pennsylvania Department of Conservation and Natural Resources, Bureau of Forestry 
Pennsylvania Department of Conservation and Natural Resources, Bureau of State Parks 
Pennsylvania Department of Environmental Protection, Division of Waterways, Wetlands, 

and Erosion Control 
Pennsylvania State University, Cooperative Wetlands Center 
Pennsylvania Biological Survey - Technical Committees 
Private:  
Audubon Pennsylvania 
Ducks Unlimited 
The Nature Conservancy 
Partners in Flight  
Pennsylvania Habitat Alliance  
Western Pennsylvania Conservatory 
Breeding Bird Atlas Project      
 
• Maintain Structural Diversity of Forests 

Target: To protect current sites used by species reliant upon a dense understory to sustain 
productive breeding populations.  
Measure: Sites/acreage targeted 
Issues: Core breeding habitat in Pennsylvania may be on private land, therefore, immediate 
protection may be difficult to achieve. Pennsylvania Gap Analysis provides locations of 
primary and secondary habitat types. Use this information to guide preserve development. 
Target species could include the worm-eating warbler, Canada warbler, Kentucky warbler, 
black-throated blue warbler, rock vole, and other species requiring a dense understory. The 
following actions developed for the Canada warbler provide a good blueprint for this 
strategy.  
Prioritized Implementation actions:  

• Identify indicator species that can serve to locate high-priority patches of structural 
diversity. 

• Develop “best management practices” to implement in high-priority areas where target 
species have been recorded on a regular basis. In general, forest management practices that 
increase density of understory vegetation while maintaining some forest canopy are 
beneficial. 
• Retain conifer component of stand and natural range of vertical and horizontal 
vegetative structure and composition. Maintain a balance of forest-age classes. 

Level 2 
• Management concerns in clearcuts may be addressed through the retention of residual 
patches that provide some habitat for the species (Merrill et al 1998). 
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• Assess the feasibility of integrating game and non-game management prescriptions. 
Canada warbler prescriptions have been developed and may serve as a good starting point 
for integrating with traditional game management activities. 
• Actions from conservation objectives will be beneficial to other wildlife species. 
• Outreach materials should be developed and provided to landowners, local conservation 
organizations, etc. 

Coordination: 
Pennsylvania Biological Survey (PABS) - Technical Committees 
Pennsylvania Game Commission (PGC) 
Carnegie Museum of Natural History, 2nd Pennsylvania Breeding Bird Atlas  
Audubon Pennsylvania 
Hawk Mountain Sanctuary 
Department of Conservation and Natural Resources (DCNR), Bureau of Forestry 
DCNR, Bureau of State Parks 
Allegheny National Forest 
Pennsylvania State University Forest Stewardship Program 
Pennsylvania Society for Ornithology 
Partners in Flight (PIF) Northeast Working Group 
 
• Identify and Manage Large Blocks of Core Forest  
Target: Maintaining and managing habitat for indicator species of core forest should convey 
protection to the entire suite of CWCS-Priority species dependent upon large blocks of 
forest. Target Species could include area-sensitive species, such as cerulean warbler, 
Kentucky warbler, northern goshawk, worm-eating warbler, red-shouldered hawk, black-
throated blue warbler, broad-winged hawk. 
Measure: Sites/acreage selected for protection/targeted management 
Issue:  Develop specific management guidelines to conserve a guild of forest interior species 
in Pennsylvania. Work with private landowners, land managers, and real estate developers to 
protect and maintain suitable large forest tracts. Priority should be given to forest > 10,000 
ha with > 80percent forest in a 10 km radius while development should be focused in 
already fragmented areas (Newell 2005). Maintaining ≥ 100 ha patches with ≥ 30percent 
forest in the surrounding landscape also may be important. Roads and trails should be 
planned around the edges of forests to conserve core area and minimize breaks in canopy 
cover. Core area centered on lowland mesic forest may be especially important for Wood 
Thrushes. 
 
Prioritized Implementation Actions: 
Level 1 

• Identify appropriate target/indicator species. 
• Identify natural history and specific habitat requirements of target species. 
• Identify priority habitat patches using GIS database on land cover.   
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• Map forest patch size and degree of fragmentation across the state to model available 
habitat for area-sensitive species.   

• Identify the locations of key habitats in Pennsylvania. 
• Research the effects of forest fragmentation, forest loss, and other habitat 

manipulations on survival and reproductive success of target/indicator species.    
• Develop best-management silvicultural practices to retain key characteristics of 

mature deciduous forest. Such management practices also would benefit game species 
that thrive in mature forest habitats.   

• Protect threatened sites by seeking land acquisition or conservation easements for 
private lands at or adjacent to priority sites that are critical to the continued viability 
of a site.  

• Target habitat conservation efforts in regions of core forest habitats where threats also 
are high, (e.g., the Pocono region). 

Level 2 
• Develop conservation plans for most consistently used and best sites. 
• Once detailed information on species habitat requirements is known, develop monitoring 

protocols for habitats/communities to evaluate the effectiveness of conservation actions. 
• Develop an outreach program to educate private landowners, land managers, and NGOs 

about the importance of large-scale forest patches to CWCS-Priority wildlife.   
• Integrate management/recovery plans for CWCS-Priority species with other species of 

similar habitat affinities that are given conservation priority in other programs (e.g., 
Partners in Flight). 

• Once the distribution and density by habitats is known, land cover can be mapped more 
accurately. Update land cover information every five years to assess habitat monitoring.   

Coordination: 
Federal:  
U.S. Army Corps of Engineers 
U.S. Fish and Wildlife Service, National Wetland Inventory 
U.S. Fish and Wildlife Service, Breeding Bird Laboratory 
U.S. Forest Service, Allegheny National Forest 
U.S. Forest Service, Northeastern Research Station 
U.S. National Park Service 
State:  
Pennsylvania Game Commission, Bureau of Wildlife Management 
Pennsylvania Game Commission, Bureau of Land Management 
Pennsylvania Game Commission, Bureau of Information and Education 
Pennsylvania Department of Conservation and Natural Resources, Bureau of Forestry 
Pennsylvania Department of Conservation and Natural Resources, Bureau of State Parks 
Pennsylvania Department of Environmental Protection, Division of Waterways, Wetlands, 

and Erosion Control 
Pennsylvania State University, Cooperative Wetlands Center 
Pennsylvania Biological Survey 
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Private:  
Audubon Pennsylvania 
Ducks Unlimited 
The Nature Conservancy 
Partners in Flight  
Pennsylvania Habitat Alliance  
Western Pennsylvania Conservatory 
 
Related Plans: 

1. Partner In Flight Landbird Conservation Plan for Area 24 (Allegheny High Plateau) 
2. Partner In Flight Landbird Conservation Plan for Area 17 (Northern Ridge and 

Valley) 
3. Partner In Flight Landbird Conservation Plan for Area 10 (Mid-Atlantic) 
4. U.S.D.A. Forest Service Conservation Assessment for the red-shouldered hawk.  
5. A Gap Analysis of Pennsylvania 
6. The Nature Conservancy Eco-Regional Plan for the Allegheny High Plateau 
7. The Allegheny National Forest Land and Resource Management Plan 
8. Pennsylvania Department of Conservation and Natural Resource Forest Management 

Plan 
 

 
12.7 PRIORITIZED CONSERVATION ACTIONS – SPECIES SUITES 
• Investigate Impacts of Wide-Scale Pesticide Applications on Forest Species 
(Caterpillar/Lepidoptera predators) 

Target: To understand the effects of widespread application of Bacillus thuringiensis (BT) to 
control gypsy moth caterpillars on non-target species, particularly caterpillar predators. 
Measure: Studies initiated 
Issue: Species targets should include black-billed cuckoo, a fairly abundant member of the 
suite. 
Prioritized Implementation Actions: 
Level 1 
• Quantify breeding habitat use and breeding territory size in areas with and without BT 
applications based on spot-mapping surveys and radio telemetry. 

• Include multiple habitat types and multiple landscapes. 
• Estimate population productivity and adult survival rates in multiple habitat and 
landscape types with and without BT applications. 

• Identify the specific habitats and landscape types used by black-billed cuckoos or other 
targets through spot-mapping of territories and/or use of radio transmitters on breeding 
adults. 

•  Locate and monitor nests of individual breeding pairs throughout the breeding season 
to determine nesting success and the number of young produced each year in different 
habitat and landscape types with and without BT applications. 
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• Resight individually-marked adults over multiple years, if possible, to quantify adult 
survival and/or breeding site fidelity in different habitat and landscape types. 

Level 2 
• Examine nest success and season-long productivity in relation to food availability, 
habitat type, and landscape type. 

• Assess effects of pesticides on food availability and on subsequent cuckoo productivity. 
• Identify factors limiting productivity or survival, including identification of nest 
predators, effects of food resources on number of young produced, etc. 

• Because of potential inter-annual and between-site variation in productivity and survival 
and in the factors limiting cuckoo populations, the above monitoring would need to be 
done over a period of several (3 to 4) breeding seasons to obtain the minimum amount of 
necessary data. 

Coordination: 
U.S. Fish and Wildlife Service Division of Bird Habitat Conservation 
U.S. Fish and Wildlife Service Division of Migratory Bird Management 
U.S. Forest Service National Wildlife Program 
U.S. Geological Survey North American Breeding Bird Survey 
Pennsylvania Game Commission Bureau of Wildlife Management 
Pennsylvania Game Commission Bureau of Land Management 
Pennsylvania Department of Conservation and Natural Resources, Bureau of Forestry 
Pennsylvania Department of Conservation and Natural Resources, Bureau of State Parks 
Pennsylvania State University 
Partners in Flight 
National Audubon Society 
Pennsylvania Audubon Important Bird Areas Program 
The Nature Conservancy 
Conservation partners 
Private landowners 
 
• Habitat Assessments for Vertical Structure-dependent Species 

Target: Determine Factors involved in localized declines/increases to identify key habitat 
requirements/threats. Identify critical habitat characteristics and threats. 
Measure: Research initiated 
Issue: The black-throated blue warbler is an under-story forest bird that is increasing in 
population size, while many other forest under-story birds are currently declining.  Black-
throated green warbler populations are currently increasing in the southern portion of its 
range, but decreasing in the northern portions.   
Prioritized Implementation Actions: 
• Investigate the impacts of acid deposition and invasive species on black-throated blue 
warbler habitat. 

• Measure the impact of white-tailed deer herbivory on habitat quality at nest sites. 
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• Measure impact on nesting caused by forest composition changes after the woolly 
adelgid, hemlock scale, and beech scale invasions in historical habitats 

• Examine responses to various types of forest management practices, especially those 
that promote development of forest understory. 

• Determine reasons for recent population increases in Pennsylvania’s black-throated blue 
warblers and relate them to the significant population decreases in the Adirondack 
Mountains (BBS 2003). 

• Investigate factors involved in the increases/decreases among black-throated green 
warblers in the northern/southern portions of their range. This could be related to many 
factors, including spraying of insecticides in the north or the increased habitat specificity 
this warbler displays in feeding and breeding in the north.  More research is needed to find 
out why these differences exist.  It could be possible that populations living in coniferous 
forests are more susceptible to declines than in deciduous forests. 

• Compare Pennsylvania’s Northern Goshawk population to surrounding states to 
pinpoint regional analysis of the population. Pennsylvania may play an important 
conservation role because of the large expanses of mature forest on state lands in the 
northern counties. 

Coordination: 
Pennsylvania Game Commission 
Pennsylvania Department of Conservation and Natural Resources 
New York Department of Environmental Conservation  
New York Audubon 
U.S. Fish and Wildlife Service 
Private landowners of forested areas 
Breeding Bird Atlas participants 
Universities 
U.S. Geological Survey 
U.S. Forest Service 
Audubon Society 
Pennsylvania Society for Ornithology 
 
 
• Habitat Assessment for Forest Interior Species 
(adapted from Newell 2005) 

Target: Determine Factors involved in localized declines/increases to identify key habitat 
requirements/threats. Identify critical habitat characteristics and threats. 
Measure: Research initiated 
Issue: Target species: Cerulean warbler, wood thrush, other Species of Greatest 
Conservation Need 
Prioritized Conservation Actions: 
Level 1 
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• Better determine what constitutes high-quality breeding habitat (i.e., source habitat) for 
high-priority forest-interior species, particularly within fragmented landscapes 

• Better determine how forest harvest or management practices, natural forest maturation, 
and impacts of deer overabundance affect breeding habitat quality. 

• Better determine how forest fragmentation and landscape disturbances are affecting 
forest-interior songbirds during migration or on the tropical breeding grounds.   

Level 2 
• Integrated long term monitoring should be developed for a guild of priority forest 
species. Continued BBS routes, future PBBA point counts, and local territory mapping are 
important to monitor population change and locate areas of high breeding density. 
Intensive studies of seasonal fecundity and demography provide the most direct measure 
of suitable habitat.   

• Coordination of long-term monitoring efforts to assess seasonal fecundity and 
demography, although labor intensive, are probably most effective. 

• Develop a unified protocol for forest interior species of conservation concern that 
combines color-banding, finding and monitoring consecutive nests, analysis of landscape 
level characteristics, quantifying habitat, identification of predator community, as well as 
tracking food availability to identify local and regional effects of forest fragmentation. 
This would allow adaptive management to conserve the most beneficial habitat for a range 
of forest breeding species.  

• State monitoring should include participation in national programs such as the 
Breeding Biology Research and Monitoring Database (BBIRD), and Monitoring Avian 
Productivity and Survival (MAPS) study.   

Coordination: 
Pennsylvania Game Commission, Bureau of Wildlife Management 
Pennsylvania Game Commission, Bureau of Land Management 
Pennsylvania Game Commission, Bureau of Information and Education 
Pennsylvania Department of Conservation and Natural Resources, Bureau of State Parks 
Pennsylvania Department of Conservation and Natural Resources, Bureau of Forestry 
Partners in Flight 
The Nature Conservancy 
Pennsylvania Audubon Societies 
Powdermill Avian Research Center, Carnegie Museum of Natural History    
Hawk Mountain Sanctuary Association 
Pennsylvania State University, School of Forest Resources 
Cornell Laboratory of Ornithology 
Institute for Bird Populations MAPS program 
Montana Cooperative Wildlife Research Unit BBIRD Program 
Private forest land owners (Pennsylvania State University Forest Stewardship Program) 
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• Habitat Assessment – Mixed Forest Associates 

Target: Determine Factors involved in localized declines/increases in order to identify key 
habitat requirements/threats. Identify critical habitat characteristics and threats. 
Measure: Research initiated 
Issue:  Habitat assessment needs for mixed-forest species will be similar to, or included 
within, the strategy outlined for deciduous forest species.  Specific actions that pertain to the 
more specialized coniferous forest species and their habitats include: 
Prioritized Implementation Actions: 
Level 1 
• Map distribution of hemlock forest and determine protection status of important large 
tracts. 

• Assess health status of hemlocks throughout priority areas and devise a compensatory 
management strategy. 

• Determine effects of hemlock loss caused by woolly adelgid on target populations. 
• Assess use of exotic conifer plantations by priority species and include conifer 
plantations in regional forest planning. 

• Identify important patches of hemlock and pine forest; document occurrence of priority 
species; monitor health status of trees. 

• Assess use and habitat suitability of exotic conifer plantations and establish a 
management plan for these plantations. 

• Incorporate priority bird species objectives into existing land conservation plans (e.g., 
TNC) that focus on high-elevation forest habitats. 

Level 2 
• Determine specific habitat needs (and causes of declines) for Canada warbler; why, for 

example, is Canada warbler declining while black-throated blue warbler is stable, if both 
require shrubby understory of mature forest? 

• Identify any breeding populations of olive-sided flycatchers within the region, and 
determine specific habitat needs. 

• Develop targeted survey and monitoring program for forest raptors and owls; build upon 
Pennsylvania surveys for northern saw-whet owl throughout the region. 

• Determine and apply minimum area requirements for northern goshawk in regional 
forest planning. 

Coordination: 
Pennsylvania Game Commission, Bureau of Wildlife Management 
Pennsylvania Game Commission, Bureau of Land Management 
Pennsylvania Game Commission, Bureau of Information and Education 
Pennsylvania Department of Conservation and Natural Resources, Bureau of State Parks 
Pennsylvania Department of Conservation and Natural Resources, Bureau of Forestry 
Partners in Flight 
The Nature Conservancy 
Pennsylvania Audubon Societies 
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Powdermill Avian Research Center, Carnegie Museum of Natural History    
Hawk Mountain Sanctuary Association 
Pennsylvania State University, School of Forest Resources 
Cornell Laboratory of Ornithology 
Institute for Bird Populations MAPS program 
Montana Cooperative Wildlife Research Unit BBIRD program 
Private forest land owners (Pennsylvania State University Forest Stewardship Program) 
 
• Improved Monitoring of Forest-Dwelling Bats 

Target: Improved monitoring of forest-dwelling bats in order to determine population trends, 
optimal habitat requirements and identify emerging threats 
Measure: Monitoring protocols developed; monitoring effort initiated 
Issue: Pennsylvania’s forest-dwelling bats have not been monitored adequately to determine 
long term population trends, affect of emerging threats such as wind turbines, cell towers, 
etc, map migration routes, or even determine breeding status in the Commonwealth. 
Prioritized Conservation Actions: 
Level 1 
• Better determine what constitutes high quality foraging/roosting habitat for forest-
dwelling bats, particularly within fragmented landscapes. 

• Better determine how forest harvest or management practices, natural forest maturation, 
and changing forest structure and composition, and forest development affect habitat 
quality. 

• Better determine how forest fragmentation and landscape disturbances are affecting 
target species during migration and during breeding season. 

Level 2 
$    Develop integrated long-term monitoring for a guild of priority forest species, including 
forest-dwelling bats.  
$Coordination of long-term monitoring efforts to assess seasonal fecundity and 
demography, although labor intensive, provide the most direct measure of suitable habitat.  
Coordination: 
Pennsylvania Game Commission 
Pennsylvania Department of Conservation and Natural Resources 
Bat Conservation International  
The Nature Conservancy 
Pennsylvania State University, School of Forest Resources 
Private forestland owners (Pennsylvania State University Forest Stewardship Program) 
 
 
12.8 STATEWIDE PRIORITY CONSERVATION ACTIONS – SPECIES 
ASSOCIATED WITH DECIDUOUS/MIXED FORESTS  
Broad research and monitoring needs for species associated with deciduous/mixed forest 
include: 1) Research on the demographics of forest-associated priority species in the region; 
2) Refine existing knowledge of the habitat requirements for species within the suite; 3) 
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Develop supplemental inventory and monitoring programs to determine population levels 
and to identify important sites for forest-associated species that are currently not well 
monitored; and 4) Identify impacts of emerging threats (such as wind generation 
development) to develop siting recommendations (in the case of development and other 
anthropogenic threats) and/or management responses (in the case of naturally-occurring 
threats). 
 
Level 1 – highest priority over the next 1-5 years 
 
• Education Efforts Relating to Species of Greatest Conservation Need 

Target: Education efforts relating to Species of Greatest Conservation Need for public, 
private landowners, and public land managers. 
Measure: Public contacts; materials developed; attendance, and volume of request for 
educational materials. 
Issue: Increase public awareness and tolerance of CWCS-Priority species. Target species 
should include Species of Greatest Conservation Need, which often are not recognized as 
conservation priorities by the public and land managers, Targeted programs for Immediate 
Concern, High-Level Concern species being impacted by public misconceptions/ 
persecution (i.e., snakes, bats, raptors) also is warranted. 
Prioritized Implementation Actions: 
Level 1 
• Create an educational packet for distribution to elementary and secondary schools for 

use in science curriculum. Some resources are already available through the 
Pennsylvania Game Commission and Pennsylvania Fish and Boat Commission and 
conservation partners. 

• Offer educational oral/video/slide presentations to outdoor-oriented clubs and 
organizations, school groups, and local civic organizations. 

• Create and implement interagency educational in-service programs. 
• Provide a network (perhaps web-based) of knowledgeable people and informational 

resources that is easily accessible to conservation-related agency personnel. 
• Alert resource managers of state and federal lands where highest-priority species are 

found and relay relevant management considerations. 
• Incorporate management for CWCS-Priority species into existing resource management 

plans 
Level 2 
• All sites where highest-priority species are found should be entered into Pennsylvnia 

Natural Diversity Inventory so they can be readily recognized in response to 
development plans. 

• Encourage project managers at sites where highest-priority species occur to conduct 
projects in a manner that would minimize impact on populations.   

• Educate private landowners, and forest managers and other collaborators concerning 
ecological needs, management, and protection of target species. 
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• Organize Regional Workshops to educate individual landowners, non-profit 
organizations, governmental agencies, and forest managers the importance of the 
conservation of Species of Greatest Conservation Need and management techniques to 
provide optimal suitable habitat for these species. 

Coordination: 
Pennsylvania Game Commission 
Pennsylvania Fish and Boat Commission 
Department of Conservation and Natural Resources 
Pennsylvania State University Cooperative Extension 
 
 
• Develop Multi-Species Management Guidance 
Target: Maintain a mosaic of high-quality forest habitats in priority areas. Target species 
could include Species of Greatest Conservation Need, as well as Immediate Concern and 
High-Level Concern species listed in Tables 12.3, 12.4. 
Measure: Management guidance developed 
Issue: Forest habitats support a variety of game animals and CWCS-Priority species, 
including many Species of Greatest Conservation Need. Depending on species and location, 
these habitats may support breeding, migrating, and wintering populations.  
Prioritized Implementation Actions: 
Level 1 
• Review literature to identify best management issues and recommendations. 
• Research mortality effects/threats to target species in different regions of Pennsylvania. 
• Incorporate information on land-use impacts to target populations.  
• Provide an understanding of how size, condition and landscape context affect the 
viability of the habitat system. 

• Assess stresses and sources of stress affecting forest habitats. 
• Develop management options appropriate for achieving desired management objectives. 
• Present best management practices for the CWCS-Priority species that depend upon 
forested habitats.  

Level 2 
• Integrate habitat management techniques for target species into timber management 
plans for public and private lands. Assess feasibility of using forest game management 
prescriptions as a model for managing other species in the habitat. 

• Develop training workshops, management guidance, manuals, etc. in a format and style 
useful to public and private resource managers and reclamation interests. 

• Select a publicly-owned site to serve as a demonstration/model area. 
• Link data on restorative forest management practices with population data to determine 
the effects of specific habitat manipulations on target populations.  

• Assess the effect of controlled burns on target species. Burning also can promote forest 
regeneration and provide snags and other habitat characteristics that are important for fire- 
or gap-dependent native forest vegetation and some bird species.    
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Coordination: 
Pennsylvania Game Commission 
U. S. Geological Survey 
U. S. Fish and Wildlife Service 
Pennsylvania Department of Conservation and Natural Resources 
Ruffed Grouse Society 
Pennsylvania State University 
Wildlife Manage Institute 
U. S. Forest Service 
U. S. Army Corps of Engineers 
Private forest landowners 
Pennsylvania sportsmen’s groups 
 
Related Plans: 
Bushman, E. S., and G. D. Therres.  1988. Habitat management guidelines for forest interior 
breeding birds of coastal Maryland.  Maryland Department of Natural Resources, Wildlife 
Technical Publication 88-1.  50 pp. 
 
Franzeb, K. E., D. M. Finch, P. B. Wood, and D. E. Capen.  1999.  Management strategies 
for the conservation of forest birds.  In Strategies for bird conservation: The Partner’s in 
Flight planning process (R. Bonney, D. N. Pashley, R. J. Cooper, and L. Niles, eds). Cornell 
Lab of Ornithology (http://birds.cornell.edu/pifcapemay). 
 
Herkert, J. R., R. E. Szafoni, V. M. Kleen, and J. E. Schwegman.  1993.  Habitat 
establishment, enhancement and management for forest and grassland birds in Illinois.  
Nature Heritage Technical Publication #1, Illinois Department of Conservation.  20 pp. 
 
Rosenberg, K. V., R. W., Rohrbaugh, Jr., S. E. Barker, J. D. Lowe, R. S. Hames, and A. A. 
Dhondt.  1999.  A land manager’s guide to improving habitat for Scarlet Tanagers and other 
forest interior birds.  The Cornell Lab of Ornithology.  23 pp. 

 
PIF Bird Conservation Plans for the Northeast Region (Physiographic areas: Ohio Hills, 
Allegheny Plateau, Northern Ridge and Valley, and Mid Atlantic Piedmont) [online] 
http://www.partnersinflight.org/. 

 
A Land Manager's Guide to Improving Habitat for Forest Thrushes by K. V. Rosenberg, R. 
S. Hames, R. W. Rohrbaugh, Jr., S. Barker Swarthout, J. D. Lowe and A. A. Dhondt. 
Cornell Lab of Ornithology, 2003. 
 
A Management Handbook for Nongame Birds from the BBIRD Program: Wood Thrush 
Hylocichla mustelina by P. Lloyd, T. E Martin, M. H. Hart, R. D. Bassar, and R. L. 
Redmond. Montana Cooperative Wildlife Research Unit, draft 2003. 

 



Pennsylvania’s Comprehensive Wildlife Conservation Strategy Version 1.0 
_________________________________________________________________________ 

 Page 12-50  

TNC Species Management Abstract: Wood Thrush (Hylocichla mustelina) by Rex 
Sallabanks. 1993 [online] http://www.conserveonline.org. 
 
NatureServe Explorer: Wood Thrush by R. Sallabanks, G Hammerson, and F. Dirrigl. 
1993–1996. [online] http://www.natureserve.org/explorer 2004. 

 
 
• Presence/absence Surveys of Forest-Associated Species 

Target: To gather presence/absence information for forest-associated species that lack this 
information 
Measure: Survey design and implementation  
Issue: There is a need for information on the presence/absence and current distribution of 
mountain chorus frog, eastern earth snake, and eastern spotted skunk.  
Prioritized Implementation Actions: 
Level 1 
• Focus surveys within species’ historic ranges to determine if the target species still 
occurs in Pennsylvania.  

• Survey and identify extant and historic sites throughout species’ ranges. 
• Survey other sites of potential habitat throughout their ranges to detect new population 
occurrences. 

Level 2 
• When populations are found, gather information on habitat requirements, non-breeding 
and hibernation habitats, migration corridors, home ranges, etc.   

• Survey areas between known sites to assess for suitability as dispersal corridors. 
• Develop a monitoring protocol to record breeding and evaluate population changes at 
known sites.  

• Conduct basic research on all facets of the biology and ecology of target species. 
• Develop management/recovery recommendations for species when/if populations are 
found. 

Coordination: 
Pennsylvania Game Commission 
Pennsylvania Fish and Boat Commission 
Pennsylvania Biological Survey Technical Committees 
Conservation partners 
Colleges and universities 
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• Status Surveys of Forest-associated Species 
Target: To gather information on population status, distribution and abundance of forest-
associated species when such information is needed to prioritize conservation efforts. 
Species Target(s) – Status Surveys:  

IMMEDIATE 
CONCERN 

HIGH-LEVEL 
CONCERN 

PA VULNERABLE MAINTENANCE 
CONCERN 

EASTER SMALL-
FOOTED BAT-R 

SILVER-HAIRED 
BAT 
 

ROCK VOLE  
ROCK SHREW 

WEST VIRGINIA 
WATER SHREW 
(Southern Water 
Shrew) 
 

 
NORTHERN 
COAL SKINK – R 

EASTERN EARTH 
SNAKE 

LEAST WEASEL 
 

WOOD TURTLE 
–R 

MOUNTAIN 
EARTH SNAKE-R 
 

 SOUTHERN BOG 
LEMMING 

OLIVE-SIDED 
FLYCATCHER 

BROADHEAD 
SKINK 

 NORTHERN 
MYOTIS-R 

 LONG-EARED 
OWL 

 JEFFERSON 
SALAMANDER-
R 

   EASTERN 
FENCE LIZARD 

   EASTERN 
HOGNOSE 
SNAKE 

   FOUR-TOED 
SALAMANDER 

   MARBLED 
SALAMANDER 

   WHIP-POOR-
WILL 
 

 
Measure: Survey design and implementation  
Issue: Establish basic information regarding Pennsylvania population size, structure, 
viability and management/recovery needs of CWCS-Priority species. Initial emphasis should 
be on Species of Greatest Conservation Concern. Emphasis on Immediate Concern and 
High-Level Concern species would also be appropriate. 
Prioritized Implementation Actions: 
• Survey and identify extant and historical sites throughout species’ ranges. 
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• Survey other sites of potential habitat throughout their ranges to detect new population 
occurrences.  

• Estimate population size and age structure and assess population health. 
• Identify life history requirements and optimum habitat characteristics.  
• Identify key characteristics of successfully breeding populations. 
• Identify extant threats that may jeopardize remaining populations. 
• Implement management and recovery actions.   
• Survey areas between known sites to assess for suitability as dispersal corridors. 

• Develop a monitoring protocol to record breeding and evaluate population changes at 
known sites. 

Coordination: 
Pennsylvania Game Commission 
Pennsylvania Fish and Boat Commission 
Pennsylvania Biological Survey Technical Committees 
Conservation partners 
Colleges and universities 
 
Level 2 – high priority over the next 5-10 years 
 
• Management/Recovery Planning of Priority Species 

(adapted from Sechler 2005) 
Planning for comprehensive management/recovery of high-priority species could be 
envisioned as a four-year effort. During the first and second years, remote sensing for 
identification of suitable habitats along with field verification and validation would be an 
important first step. This should be conducted to determine if computer/landsat/remote 
sensing is accurate in identification of suitable habitats. These areas should then be 
researched for landowners, and subsequently labeled as private high-priority, private low-
priority, public high-priority, and public low-priority in relationship to suitability, size and 
landscape of available habitat. 
 
The third year should be spent contacting owners, enrolling properties in appropriate 
incentive programs, collaborating on management activities, community outreach, and 
possible implementation of monitoring and survey strategy. This effort should involve more 
local organizations than governmental organizations, especially if large areas are privately 
owned. The same strategies used in private land should also be applied to the public priority 
areas, and outreach and education of the managers and biologists of these areas should also 
be aware of the process.  
 
The fourth year should consist of intensive monitoring and breeding surveys targeting 
species in the high-priority habitat areas identified. These monitoring plans and surveys 
should consist of nest finding, breeding bird surveys, territorial mapping, vegetation 
surveys, and bird banding as appropriate for target species. Continued monitoring efforts 
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would produce a large amount of data that could be used for further conservation action 
and, eventually, production of site conservation plans. After the conservation plans have 
been written for each site, possible acquisitions of high-priority sites that contain large 
populations and good landscape and size requirements should be pursued. The effectiveness 
of this monitoring protocol will be determined on how much high priority land is 
permanently protected, and whether population trends for the species could be synthesized 
from the data at each site. The overall goals of the monitoring protocol plan will show not 
only data for population estimates and trend data, but will produce data showing very 
specific habitat requirements, ecological constraints, and management implications. 
 
• Improved Monitoring of Forest-associated Species 

(adapted from Hawrot 2005) 
Breeding Bird Survey data provide important information on population trends at a 
continental scale. However, limited coverage in some areas can make it difficult to use when 
characterizing regional population trends (Peterjohn et al. 1995). Furthermore, other taxa 
lack a statewide monitoring program. Species that prefer roadless, dense, wet, and 
inaccessible habitat are not adequately monitored by current surveys.  
 
A statewide, off-road, long-term monitoring program should be instituted to provide more 
localized information on abundance, distribution and habitat use of species of conservation 
concern. Monitoring sites could be established within appropriate Important Bird Areas 
(IBAs), Important Mammal Areas (IMAs) on state and federal land where species are 
known to occur, and on private lands that are part of Pennsylvania State University’s Forest 
Stewardship Program or the Pennsylvania Game Commission’s Private Landowner 
Assistance Program. 
 
While monitoring programs have yet to be implemented for most taxa, several 
regional/national monitoring programs for birds already exist. Yet there remains a need to 
coordinate monitoring efforts among neighboring jurisdictions and bird initiatives: 
 
The Forest Bird Monitoring Program (FBMP) has been on-going in Ontario, Canada, since 
1987. In 1993, 125 sites (600 listening stations) were surveyed for a number of species, 
including the Canada warbler. Contact: Mike Cadman, Canadian Wildlife Service, 75 
Farquhar St, Guelph, ON N1H 3N4, 519-826-2094 (phone), 519-826-2113 (fax), 
Mike.Cadman@ec.gc.ca (Last update: 12/21/1999).  

 
The Vermont Forest Bird Monitoring Program, based on the Ontario FBMP, has recorded 
breeding bird information on a number of tracts of relatively undisturbed, interior forest 
habitat since 1989. Contact: Steve Faccio, Vermont Institute of Natural Science, R.R. #2, 
Box 532, Woodstock, VT 05091, 802-457-2779, treefrog@sover.net.  

 
Minnesota’s Forest Bird Diversity Initiative has been on-going in northern Minnesota and 
Wisconsin since 1991 with more than 1,600 off-road sampling points designed to track 
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regional population trends and investigate the response of forest birds to regional land use 
patterns. Contact Jim Lind, Natural Resources Research Institute, University of Minnesota, 
Duluth, MN 55811, 218-720-4384, jlind@nrri.umn.edu. 

 
BBIRD (Breeding Biology Research and Monitoring Database), a national program that 
uses standardized field methods for studies of nesting success and habitat requirements, 
would provide much needed information on nesting success in the state. Information on this 
program can be found at: http://pica.wru.umt.edu/BBIRD/default.htm. 
 
• Identify Critical Foraging Areas  

Target: To identify critical foraging areas associated with high-priority species’ occurrence 
Measure: Effort initiated 
Issue: Foraging areas(s) surrounding high-priority species’ occurrence must be identified 
and protected to ensure habitat quality for high-priority CWCS-Priority species. There is a 
need to research landscape usage of highest-priority species using biotelemetry.   
Prioritized Implementation Actions:   
• Identification/mapping of foraging sites in a GIS format. 
• Identification/mapping of travel corridors to foraging sites in a GIS format. 
• Identification/mapping of foraging areas utilization distribution (kernelling) 
• Habitat evaluation of foraging sites and traveling corridors. 
• Development of a time-line of activities during the foraging period. 
• Location and evaluation roosting/basking/denning sites. 
• Telemetry triangulation points for foraging and traveling. 

Coordination: 
Pennsylvania Game Commission 
Pennsylvania Fish and Boat Commission 
Pennsylvania Biological Survey Technical Committees 
Colleges and universities 
Conservation partners 
Private landowners 
 
• Identify Key Migration Corridors 

Target: To identify important travel corridors for migratory species of concern. 
Measure: Effort initiated 
Issue: Research is needed to understand migration patterns so that appropriate habitat 
protection and management can be implemented. Priority species would include golden 
eagle, Indiana bat, as well as short-distance migrants.   
Prioritized Implementation Actions: 
• Assessment of habitat utilization during migration (foraging and roosting). 
• Identification of priority travel corridors in a GIS format. 
• Location & evaluation of roosting/basking/denning sites in a GIS format. 
• Time line of activities during the migration (roosting/denning, traveling, foraging) 
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• Telemetry points for foraging and traveling to identify priority site targets. 
• If not possible to do triangulation, then a map should be developed to provide the best 
location information possible with time-line during the migration period. 

Coordination: 
Pennsylvania Game Commission 
Pennsylvania Fish and Boat Commission 
Pennsylvania Biological Survey Technical Committees 
Colleges and universities 
Conservation partners 
Private landowners 
 
• Identify Priority Activity (roosting/nesting/denning) Sites 

Target: To identify important activity areas for species of concern to maintain long-term 
habitat suitability for target species. 
Measure: Effort initiated 
Issue: Once found, high-priority foraging/reproductive sites need to be characterized and 
evaluated. Target Species: SGCN species from all taxa (birds, bats, reptiles, amphibians) 
Prioritized Implementation Actions: 
• Identification of roost/nesting/denning/basking locations in a GIS format and 
characteristics. 

• Identify travel corridors from roosting/nesting/denning areas to foraging areas in a GIS 
format. 

• Map foraging areas and utilization distributions within the foraging area in a GIS 
format. 

• Telemetry triangulation points for foraging and traveling. 
• Development of a time-line of activities within the priority area. 

Coordination: 
Pennsylvania Game Commission 
Pennsylvania Fish and Boat Commission 
Pennsylvania Biological Survey Technical Committees 
Colleges and universities 
Conservation partners 
Private landowners 
 
12.9 SPECIES OF GREATEST CONSERVATION NEED – DECIDUOUS/MIXED 
FORESTS 
Significant effort was made in the course of CWCS development to identify and emphasize 
the unique role of Pennsylvania in conserving species of concern. A guiding objective of 
CWCS planning was to reach beyond ‘rarity,’ a reactive mode that forces managers to 
simply document the declines of a species. To achieve a truly comprehensive, truly 
proactive management, managers must begin to direct attention to those species and habitats 
for which Pennsylvania serves a responsibility role. 
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Considering species of concern through the dual lens of responsibility and imperilment 
quickly reveals where conservation actions should be directed under the State Wildlife 
Grants program.  Focusing “endangered species prevention” efforts and proactive 
management on the following species associated with deciduous/mixed forested habitats 
will provide conservation results that will have the greatest impacts at the state, regional, 
national, and global levels (Table 12.5). See Appendix 3 for full species accounts of all 
CWCS-Priority species associated with deciduous/mixed forests. 
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Table 12.5: Species of Greatest Conservation Need – Deciduous/Mixed Forests  
See Appendix 3 for detailed species accounts, including relevant research, conservation, and 
monitoring needs for Species of Greatest Conservation Need.  
 
 

Ohio 
Hills 

Lower
Great 
Lakes 

Northern
Plateau 

Pocono
Plateau 

Ridge and 
Valley Piedmont 

Coastal 
Plain 

ALLEGHENY 
WOODRAT - R   xx  XX   
EASTERN 
SMALL-
FOOTED BAT-R   xx xx XX   
MOUNTAIN 
CHORUS FROG-
R XX       
TIMBER 
RATTLESNAKE 
- R   XX  xx   
WOOD TURTLE 
- R xx xx xx  XX xx  
APPALACHIAN 
COTTONTAIL - 
R   

XX 
(Clinton 
Co.)  

XX (Centre 
Co.)   

CERULEAN 
WARBLER - R XX XX 

xx 
(Allegh 
mtns)     

GOLDEN-
WINGED 
WARBLER - R xx  XX xx XX   
MOUNTAIN 
EARTH SNAKE - 
R XX  XX     
NORTHERN 
COAL SKINK-R  xx XX   xx   
BLUE-WINGED 
WARBLER - R XX xx xx xx xx XX xx 
JEFFERSON 
SALAMANDER-
R xx xx xx  xx 

XX 
(nonhybrids)

XX 
(nonhybrids)  

LOUISIANA 
WATERTHRUSH 
- R, I XX xx xx XX XX xx  
NORTHERN 
MYOTIS - R xx  XX  XX xx  
SCARLET 
TANAGER - R xx xx XX  XX xx  
WOOD THRUSH 
- R xx xx XX xx XX xx  
WORM-EATING 
WARBLER - R (xx)   xx XX xx  
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XX – primary area of distribution 
xx  - secondary area of distribution 
(xx) – likely extirpated from area 
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Appendix 12.1 - Species/Habitat Associations for Deciduous/Mixed Forest Habitats 
 
Clearly defining species-habitat associations is somewhat complicated. For each wildlife 
species, the particular habitat it uses is complex and is often comprised of several parts of a 
landscape and several land-cover types or communities. Additionally, many species change 
their habitat use during various seasons and life stages and this further complicates the 
conservation of species and key habitats.  Also, the effort of associating species with key 
habitats is confounded because the habitat’s quality and/or function may rely upon unknown 
and/or off-site mechanisms.  Thus, for a species to be adequately conserved, all aspects of its 
key habitat(s) must be available in a quantity and quality sufficient for its survival.  
 
Though complicated and incomplete, it is nevertheless vitally important to attempt to 
associate species with their key habitats to begin formulating conservation goals and 
objectives. The following table contains summary information describing specific 
species/habitat associations relative to the habitat type covered in this section. This 
information is in DRAFT form and is in need of further refinement and additional input 
from technical experts to ensure its accuracy. Currently, Pennsylvania lacks a meaningful 
way to classify communities relative to terrestrial vertebrates. This is recognized as an 
ongoing priority by Pennsylvania’s natural resource agencies.  
 
Species-specific information detailing specific habitat requirements, the location and relative 
condition of key habitats, threats and factors affecting habitat quality and population trends 
of target species can be found in Appendix 3: CWCS-Priority Species Assessments. 
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Table 12.6: CWCS-Priority species-habitat associations for Deciduous (Broadleaf) 
Terrestrial Forests/Woodlands in Pennsylvania. (*Species which are limited to a specific 
physiographic region are noted, otherwise species occurs in several physiographic areas of 
the Commonwealth.) 

Category Quality 
Micro-
quality 

CWCS-Priority 
Species 

Specific 
Community 
 Type 

Physiographic 
Area* 

Early 
successional 
Deciduous 
Forest 

Open, 
Young 
clearcuts  

Eastern Fence 
Lizard  

RV 

   
Yellow-breasted 
chat 

<10 yr old 
clearcuts; 
blueberry 
thickets 

 

 
Brushy 
thickets 

Low 
elevation 

Golden-winged 
warbler-R 

Prefers 
younger sites 
than BWWA 

NP – non-
hybrid 
stronghold 
(Centre, 
Clinton, 
Cameron Co,) 

   
American 
Woodcock 

W/grassy 
openings 

 

   
Blue-winged 
Warbler-R 

Slightly older 
sites can be 
used as 
opposed to 
GWWA 

P, LGL – non-
hybrid 
stronghold; 
areas w/out 
GWWA 

   Brown Thrasher 
W/open or 
partial canopy 

 

   Whip-poor-will 

Near 
openings/cleari
ngs 

 

      

  

<50perce
nt canopy 
cover 

Northern Coal 
Skink-R  

NP 

   
Smooth Green 
Snake  

 

   Eastern Red Bat   

   
Eastern Fence 
Lizard  

RV 

  
High 
elevation 

Appalachian 
Cottontail-R 

Barrens and 
clearcuts <10 
years old 

NP –Clinton 
Co. (Sproul SF) 
RV – Centre 
Co. (Scotia 
Barrens) 
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   Snowshoe Hare 

5-15 yr old 
clearcuts in 
northern 
hardwoods and 
mixed-oak 
forests 

NP 

      

 

Moist 
brushy 
thickets 

High 
elevation Alder Flycatcher  

 

  
W/grassy 
openings 

American 
Woodcock 

Hawthorne, 
alder, aspen , 
dogwood 

 

      

   
Appalachian 
Cottontail-R 

Beaver-
created/scrub-
shrub areas 
w/grasses, 
sedges 

NP –Clinton 
Co. (Sproul SF) 
RV – Centre 
Co. (Scotia 
Barrens) 

   Snowshoe Hare 

With high stem 
densities (>2 m 
height) 

NP 

  Riparian 
Rough Green 
Snake  

P 

   Queen Snake  OH, P 
   Eastern Red Bat   
Mid-
successional 
“Second-
growth” 
Deciduous 
Forest   Wood Thrush-R  

 

    Broadhead Skink   

   
Eastern Earth 
Snake  

P, CP – Berks, 
Chester, 
Montgomery, 
counties 

   
Scarlet Tanager - 
R  

 

   Eastern Red Bat   

  

Low 
elevation 
w/ 
exposed 
snags Indiana Bat  

 

   
Northern Myotis - 
R  
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Large-
scale 
forests 
(>500 ha) 

Low 
elevation Kentucky Warbler 

lowland 
deciduous forests 
with well 
developed 
ground cover and 
a dense brushy 
or viney 
understory, often 
near streams 

 

   
Red-shouldered 
Hawk 

Indicator of 
higher quality 
and large-scale 
forests. 
Large-patch 
forest matrix 

 

   
Broad-winged 
Hawk 

Indicator of 
large-scale 
forest.  
Large-patch 
forest matrix 

 

 

Wooded 
slopes 
and 
ridgetop 
forests 

With 
abundant 
woody 
debris Broadhead Skink  

P – Safe 
Harbor, York 
Co. 

  
Near 
water Northern Myotis-R 

With large 
trees, cavities, 
exfoliating bark, 
snags;  near 
water 

 

  

W/dense 
shrub 
cover. 
Near 
water  

Worm-eating 
Warbler-R 

w/dense shrub cover 
(typically mountain laurel, 
rhododendron) - area 

sitive sen 

 

 

Patchy 
w/ 
clearings  Whip-poor-will  

 

   Summer Tanager 

Dry oak 
woodlands with 
an open 
understory; 
near minor 
openings 

OH , (P) 
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Anthropog
enic sites 
- Railroad 
beds, 
shale pits, 
power line 
rights-of-
way 
Within 
forest Wood Turtle –R    

   
Mountain Earth 
Snake – R  

NP – Laurel Hill 
area  for 
presence/abse
nce 

   
Northern Coal 
Skink - R  NP 

   
Eastern Fence 
Lizard  RV 

      

  

Clearings 
w/sandy, 
loamy 
soils 

Eastern hognose 
snake  

 

   Eastern Box Turtle   

  + rocks 
Eastern spotted 
skunk  

 

   
Northern Coal 
Skink-R  

 

   
Mountain Earth 
Snake -R 

Power line 
rights-of-way, 
forest road 
edges 

NP – Laurel Hill 
area  for 
presence/abse
nce 

   
Northern 
copperhead 

‘selects 
younger forest 
and more open 
sites than 
Timber 
Rattlesnake 

 

   
Smooth Green 
Snake  

 

  
Wooded 
slopes 

Mountain Chorus 
Frog-R  

 

      

Mature 
Deciduous 
Forest   

Allegheny 
woodrat-R Oak-dominated 

RV, NP 
(Allegheny 
Mountains 
portion) 

   
Timber 
rattlesnake-R Oak-dominated 

RV, NP 

  
tall canopy  
with 

Yellow-throated 
vireo 

Indicator of tall 
canopy forests 
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spreading 
crowns 

   
Broad-winged 
Hawk  

 

   Chimney Swift   
   Kentucky Warbler   

   
Worm-eating 
Warbler-R  

 

      

   
Black-throated 
Green Warbler  

 

      

  

Low 
fragmenta
tion 

Red-shouldered 
Hawk  

 

   
Cerulean Warbler-
R 

large areas of 
mature mixed-
oak or sycamore-
dominated river 
islands  

  

>400-500 
ft wide 
buffers Acadian flycatcher 

Dense canopy 
–indicator 
species for 
high-quality 
riparian forest. 
Beech forests 
in south, 
hemlocks in 
north.  

 

      

  
Continuou
s canopy Fisher  

 

   Scarlet Tanager-R   
      

  

With 
abundant 
woody 
debris Broadhead Skink  

P – Safe 
Harbor, York 
County 

 

W/openin
gs/clearin
gs  Golden Eagle  

 

   
Eastern Small-
footed Bat -R  

 

   
Eastern Fence 
Lizard  

 

   
Eastern Hognose 
Snake  

 

      

   
Red-shouldered 
Hawk  
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   Eastern Box Turtle   

   

Cerulean Warbler -R W/large, well-
spaced trees with 
dense, high 
canopies 

OH 

  
With rocky 
habitat 

Northern Coal 
Skink-R  

 

                     
Mountain Earth 
Snake -R  

 

   
Allegheny 
Woodrat-R  

RV, NP 
(Allegheny 
Mountains 
portion) 

   
Timber 
Rattlesnake-R  

 

      

  
Savannah 
type 

Red-headed 
Woodpecker  

 

   
Northern Coal 
Skink-R  

 

   
Delmarva Fox 
Squirrel  

 

   
Red-shouldered 
hawk  

 

 
W/ vernal 
pools 

Upland 
sites 

Jefferson 
salamander-R  

 

  

Upland 
and 
floodplain 
sites 

Marbled 
Salamander  

 

 

W/vernal 
pools 
and 
sunny 
clearings  Spotted Turtle -R  

 

  
Upland 
sites 

Mountain Chorus 
Frog-R 

With abundant 
vegetation 
along edge OH 

 

W/large 
trees, 
exfoliatin
g bark, 
snags, 
cavities 

Upland 
sites, 
wooded 
slopes Northern Myotis-R   

   
Eastern Small-
footed bat-R  RV, NP 

  
Low 
elevation  Indiana Bat   
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• Species largely or entirely restricted to a specific physiographic area (LGL – Lower 
Great Lakes, OH – Ohio Hills, NP – Northern Plateau, RV – Ridge and Valley, P – 
Piedmont, CP – Atlantic Coastal Plain 

Table 12.7: CWCS-Priority species-habitat associations for Mixed (Conifer/Broadleaf) 
Terrestrial Forests/Woodlands in Pennsylvania. (*Species which are limited to a specific 
physiographic region are noted, otherwise species occurs in several physiographic areas of 
the Commonwealth.) 

Category 
Specific 
types 

Micro-
quality 

CWCS - 
Priority 
Species 

Specific 
Community 
Type  

Physiographic 
Area* 

Early 
successional 
Mixed Forest 

Thickets, 
saplings  

Prairie 
Warbler  

 

   
Southern Bog 
Lemming 

Small clearings 
in mixed 
woodlands; 
early-
successional 
sites 

 

 

High 
elevation 
thickets/ 
saplings 

Barrens 
and 
clearcuts 
<10 years 
old 

Appalachian 
cottontail-R 

W/highbush 
blueberry, 
mountain 
laurel, bramble 
thickets and 
clearings 

NP –Clinton Co. 
(Sproul SF) 
RV – Centre Co. 
(Scotia Barrens) 

  
5-15 yr old 
clearcuts  

Snowshoe 
Hare 

in northern 
hardwoods and 
mixed-oak 
forests (stems 
>2 m height) NP 

Mid-
successional , 
“Second 
Growth”Mixed 
Forests   

Wood 
Thrush-R 

closed-canopy 
deciduous and 
mixed forest 
often near 
water 

 

   Red Crossbill 

eastern white 
pine, red pine, 
eastern 
hemlock, red 
spruce, and 
white spruce 

NP, Poconos 
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   Pine Siskin 

spruce and 
pine 
interspersed 
with birch and 
maple 
hardwood 

NP, Poconos 

   
Swainson’s 
Thrush  

NP – ANF 
Tionesta Scenic 
Area 

   

Yellow-
bellied 
Flycatcher  

NP 

   
Eastern Red 
Bat  

 

 
Low 
elevation  Indiana Bat  

 

      

 

With 
thickets, 
edges  

Black-billed 
Cuckoo 

Nests in young 
deciduous 
thickets w/in 
pine/hemlock 
woodlands 

 

   

Eastern 
Spotted 
Skunk 

dry oak, 
Virginia pine, 
and pitch pine 
forests 

RV – Huntingdon, 
Franklin, Fulton 
Counties) 

 
W/opening
s, clearings  

Mountain 
Earth Snake-
R  

 

   
Southern Bog 
Lemming  

 

 

Extensive, 
low 
fragmentati
on 

W/minor 
openings/cl
earings 

Sharp-
shinned 
Hawk  

 

   
Broad-
winged Hawk 

Indicator of 
large-scale 
forest.  
Large-patch 
forest matrix  

 

      

 
High 
elevation 

w/talus and 
lush forb 
cover Rock Vole  

 

   
West Virginia 
Water Shrew 

clear mountain 
streams at 
elevations over 
1,500 to 2,000ft 

NP – (SW 
portion) 
Allegheny 
mountains region 
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w high quality, 
moderate flow, 
deeply undercut 
banks, ground 
cover > 
75percent 

(Somerset county 
area) 

Mature Mixed 
Forest   

Red-
shouldered 
Hawk 

Indicator of 
large-scale, 
high quality 
forest. 

 

   

Black-
throated 
Green 
Warbler  

 

 

Low 
fragmentati
on, large-
scale 
forests 
(>100 ha)  

Black-
throated Blue 
Warbler  

High (>400 
m) elevation, 
dense 
understory 

NP, Poconos 

   
Scarlet 
Tanager-R  

 

   
Canada 
Warbler 

W/ dense 
understory 

 

   

Sharp-
Shinned 
Hawk  

 

   
Blue-headed 
Vireo  

 

 
High 
elevation  

Blackburnian 
warbler 

Tall canopy 
(>18 m) with 
dense crowns. 
Elevation 
>1500 ft. 

NP 

 

extensive/ 
low 
fragmentati
on  

Northern 
Goshawk 

large tracks of 
mixed old 
growth / 
mature 
w/dense 
canopy, open 
understory, 
near water 

 

   

Red-
shouldered 
hawk  

 

   

Yellow-
throated 
Vireo  

 

  With Black-   
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structural 
diversity 

throated Blue 
Warbler 

   
Blue-headed 
Vireo  

 

  
closed 
canopy Fisher  

 

      

  

with 
openings/ 
grassy 
areas 

Long-eared 
Owl  

 

  

W/large 
trees, 
exfoliating 
bark, 
snags, 
cavities 

Eastern 
Small-footed 
Bat - R  RV, NP 

      
 Near water     

   
Silver-haired 
bat (migrant)  

NP, RV 

  

 
Closed 
canopy 
(>75percen
t)- 
W/hemlock 
or  spruce 

Northern 
Flying 
Squirrel 

open ground 
cover with high 
stem density 
(rhodo 
component), 
and thick leaf 
litter – near 
water 

NP, Poconos 

 
High 
elevation     

   
Olive-sided 
Flycatcher  

 

   
Swainson's 
Thrush  

 

  Riparian 
West Virginia 
Water Shrew 

Riparian 
undercut 
banks, 
(>75percent) 
vegetation 
cover in mixed 
deciduous/conif
er forest 

NP – (SW 
portion) 
Allegheny 
mountains region 

  
Hemlock 
component Winter wren  

 

 
* Species largely or entirely restricted to a specific physiographic area (LGL – Lower 
Great Lakes, OH – Ohio Hills, NP – Northern Plateau, RV – Ridge and Valley, P – 
Piedmont, CP – Atlantic Coastal Plain 
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SECTION 13 –CONIFEROUS FORESTS – CONTENT SUMMARY 

 
13.1 Location and Condition of Pennsylvania’s Coniferous Forest Habitat 

Figure 13.1.   Location of conifer forests in Pennsylvania as evidenced by coniferous 
forest bird concentrations 

 
13.2 Species Associated with Coniferous Forests 

Table 13.1. CWCS-Priority species associated with Coniferous Terrestrial 
Forests/Woodlands in PA 

 
13.3 Threats to Conifer Forest Habitats and Associated Species 
 Habitat Loss 
 Forest Health 

Figure 13.2. Increase in infestations of hemlocks by introduced hemlock woolly 
adelgid. 

 Forest Fragmentation 
 Changing Forest Species Composition 
 Lack of Planning 
 Lack of Old-Growth and Isolation of Remnants 
 Ridgetop Development 
  
13. 4 Conservation and Management Needs for Coniferous Forests 
 Statewide Planning 
 Old-growth 
 Forest Health 
 Habitat Assessments for Conifer-Dependent Species 
 
13.5 STATEWIDE PRIORITY CONSERVATION ACTIONS – CONIFER FORESTS 
 Level 1 – highest priority over the next 1-5 years 
 Support Efforts to Protect Hemlock Habitats from HWA 

Inventory High-Quality Conifer Forest Sites 
 Targeted Management of Mature/Old-Growth Conifer Forests 
 
 Level 2 – priority over the next 5-10 years 
 Statewide Conifer Management Planning 
 Targeted Management of Large-Scale Conifer Forest Blocks 
 Targeted Management of High-Elevation Boreal Conifer Habitats 
 Adaptive Management of Conifer Forests 
 Support Efforts to Protect Hemlock Habitats from HWA 
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13.6 STATEWIDE PRIORITY CONSERVATION ACTIONS – SPECIES’ SUITES 
 Level 1 – highest priority over the next 1-5 years 

Multi-Species Management Guidance – Boreal Forest-Associated Species 
Maintain Primary Habitat for Blackburnian Warblers and other Old-Growth-
Associated Species  
Level 2 – priority over the next 5-10 years 
Improved Monitoring of Forest Breeding Raptors 
Improved Monitoring - Boreal Conifer Species 

 
13.7  STATEWIDE PRIORITY CONSERVATION ACTIONS – CONIFER-
ASSOCIATED SPECIES 
 
 Level 1 – highest priority over the next 1-5 years 

Status Assessments/Population Surveys of CWCS-Priority Species 
 Develop Multi-Species Management Guidance 
 Level 2 – priority over the next 5-10 years 
 Habitat Assessment – Priority Conifer Species 
 
 
13.8 SPECIES OF GREATEST CONSERVATION NEED – CONIFER FORESTS 
 
13.9 Sources 
 
Appendix 13.1 - Species/Habitat Associations for Coniferous Forest Habitats 

 
Table 13.2: CWCS-priority species-habitat associations for coniferous forests in 
Pennsylvania. 
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SECTION 13 –CONIFEROUS FORESTS 

 
Though Pennsylvania remains a heavily forested state, coniferous forests are a habitat of 
immediate concern  because of their extremely limited occurrence and importance to 
CWCS-priority species. Statewide, the conifer component has been reduced as pine and 
hemlock have been selectively cut.  Conifers or mixed conifer-deciduous cover comprises 
8.4 percent of Pennsylvania’s land cover with 354,520 acres of conifer forest in rural, 
suburban or urban areas (1.2 percent). Conifer cover is found throughout the state with 
concentrations on the Pocono plateau and in north-central regions (Goodrich et al. 2002). 
 
There are 10 coniferous forest community types identified in Pennsylvania, seven terrestrial 
woodlands with conifer components, and six palustrine communities with conifer 
dominants, such as the red spruce palustrine woodland (Fike 1999). However, it may be 
argued that eastern hemlock is the most important element of conifer forests in Pennsylvania 
today.  
 
13.1 Location and Condition of Pennsylvania’s Coniferous Forest Habitat 
Pennsylvania forest cover has increased over the past century (Goodrich et al. 2002).  This 
growth has predominately occurred in hardwood forests, and today, 90 percent of trees are 
deciduous (Goodrich et al. 2002).  In the past, pine and hemlock trees have been selectively 
cut and have never regained their pre-1800s level of cover (Goodrich et al. 2002).  In 
addition, most old-growth coniferous forests in Pennsylvania exist as small isolated 
fragments.  Conifer cover is found throughout the state with concentrations on the Pocono 
plateau and north-central regions, as evidenced by the location of conifer-associated bird 
distribution (Figure 13.1). 
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Figure 13.1.   Location of conifer forests in Pennsylvania as evidenced by coniferous 
forest bird concentrations (Brauning 1992). 
 
 
Eastern hemlock is an important component of many conifer forest habitats, as well as a 
major component of remaining old-growth forests (Davis 1996).  The eastern hemlock 
(Tsuga canadensis) is a slow-growing, shade-tolerant late-successional conifer that provides 
a unique cover type (Orwig and Foster 1998).  Eastern hemlock stands are valued because of 
their distinctive aesthetic, recreational, and ecological qualities. Several CWCS-priority bird 
species, such as the blue-headed vireo, black-throated green warbler, and Blackburnian 
warbler depend on, or strongly prefer, hemlock habitats (Benzinger 1994). Although the 
blue-headed vireo uses a variety of mixed and coniferous habitat types within Pennsylvania, 
this species shows a strong affinity for hemlock and is often found in highest densities in 
hemlock-associated habitat types (Haney 1999, McWilliams and Brauning 2000, 
Swartzentruber and Master 2003, Ross et al. 2004).   In addition, northern flying squirrels 
and water shrews, species of special concern throughout the northeast and mid-Atlantic, are 
closely associated with hemlock stands (Sciascia and Pehek 1995, Steele et al. 2004).  In 
Pennsylvania, Steele et al. (2004) found eastern hemlock to be the most commonly 
occurring overstory tree species at sites that contained northern flying squirrels.   
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Boreal-type habitats exist in the high Pocono Mountains of northeastern Pennsylvania, and 
in a few other localities at higher elevations on the Allegheny Plateau. Often associated with 
bogs, these stunted spruce stands support the yellow-bellied flycatcher, as well as the 
blackpoll warbler and Swainson’s thrush.  Since the early 20th century, the highland bogs 
that yellow-bellied flycatchers prefer have been mined for peat and many breeding 
populations have been destroyed (McWilliams and Brauning 2000). See CWCS Section 14: 
Wetlands for more information on bogs and forested wetlands. 

 
13.2 Species Associated with Coniferous Forests 
Though comprising a relatively small percentage of the total forest cover in the 
Commonwealth, conifer forests are important for wildlife. Coniferous patches provide 
important habitat for wintering wildlife and add diversity to forest habitats. Some birds, such 
as the red-breasted nuthatch, black-throated green warbler, blue-headed vireo, preferentially 
nest in conifer-dominated groves (McWilliams and Brauning 2000). Likewise, many 
mammals, including the northern flying squirrel and red squirrel. occur in higher densities 
and likely exhibit higher survival in conifer forests. 
 

Table 13.1. CWCS-Priority species associated with Coniferous Terrestrial 
Forests/Woodlands in PA.  

Species Primarily Associated with Early-Successional Coniferous Forest (* see also, CWCS 
Section 21 – Thicket/Shrub Habitats) 
IMMEDIATE 
CONCERN 

SPECIFIC HABITAT REQUIREMENTS 

  
HIGH LEVEL 
CONCERN 

SPECIFIC HABITAT REQUIREMENTS 

Appalachian Cottontail –R 
Sylvilagus obscurus 

High elevation flat ridgetops dominated by mountain laurel with 
interspersed grassy openings; small, recently planted pine 
plantations with significant grass and forb cover; young clearcuts; 
also low elevation beaver meadows w/ thickets. 

  
MAINTENANCE 
CONCERN 

SPECIFIC HABITAT REQUIREMENTS 

Prairie Warbler 
Dendroica discolor 

Brushy second growth, dry scrub, low pine-juniper, mangroves, 
pine barrens, burned-over areas, and sproutlands 

 
 
Species Associated Primarily with Mid-successional/Second Growth Coniferous Forest 
IMMEDIATE 
CONCERN 

SPECIFIC HABITAT REQUIREMENTS 
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HIGH LEVEL 
CONCERN 

SPECIFIC HABITAT REQUIREMENTS 

Long-eared Owl 
Asio otus 

Conifer (hemlock) woods intermingled with field and meadow 

  
PA VULNERABLE SPECIFIC HABITAT REQUIREMENTS 
Pine Siskin 
Carduelis pinus 

Northern boreal forest, preferring open stands of spruce and pine 
interspersed with birch and maple hardwood 

Red Crossbill 
Loxia curvirostra 

Northern boreal forest; eastern white pine, red pine, eastern 
hemlock, red spruce, and white spruce 

Swainson’s Thrush 
Catharus ustulatus 

High elevation conifer-dominated forests 

Yellow-bellied Flycatcher 
Empidonax flaviventris 

Conifer forests and wetlands in higher elevations and northern 
counties; nest w/in large blocks of forested wetlands 

  
MAINTENANCE 
CONCERN 

SPECIFIC HABITAT REQUIREMENTS 

Black-billed Cuckoo 
Coccyzus erythropthalmus 

Mixed and coniferous forest with edges, thickets 

Sharp-shinned Hawk 
Accipiter striatus 

Large-scale coniferous or mixed conifer/deciduous forests 

Southern Bog Lemming 
Synaptomys cooperi 

Old-field communities, mixed deciduous/coniferous woodlands, 
spruce-fir forests, and margins of freshwater wetlands 

 

Species Associated Primarily with Mature Coniferous Forest 
IMMEDIATE 
CONCERN 

SPECIFIC HABITAT REQUIREMENTS 

Eastern Small-footed Bat – R 
Myotis leibii 

Decidupus/mixed forested areas with small, cool caves and mines, 
and rock outcrops 

Olive-sided Flycatcher 
Contopus cooperi 

Clearings within old-growth conifer forest, sphagnum bogs, burned 
over forest, swampy lake edges, and beaver meadows 

  
HIGH LEVEL 
CONCERN 

SPECIFIC HABITAT REQUIREMENTS 

Northern Flying Squirrel 
Glaucomys sabrinus 

Mature, mixed-deciduous-hemlock/spruce/fir stands with closed 
canopies, open ground cover with a rhododendron component, and 
thick leaf litter. 

Silver-haired Bat (migrant) 
Lasionycteris noctivagans 

Mature (possibly old-growth) coniferous, mixed forests near water 
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PA VULNERABLE SPECIFIC HABITAT REQUIREMENTS 
Blackpoll Warbler 
Dendroica striata 

High elevation, spruce-dominated wetlands and forests 

Swainson’s Thrush 
Catharus ustulatus 

High elevation conifer-dominated forests 

Yellow-bellied Flycatcher 
Empidonax flaviventris 

Conifer forests and wetlands in higher elevations and northern 
counties; nest w/in large blocks of forested wetlands 

  
MAINTENANCE 
CONCERN 

SPECIFIC HABITAT REQUIREMENTS 

Acadian Flycatcher 
Empidonax virescens 

Riparian hemlock forest in north. Unfragmented riparian deciduous 
forest in south 

Blackburnian Warbler 
Dendroica fusca 

Tall canopy coniferous/mixed forest with vegetation over 18 
meters and densely foliated crowns 

Blue-headed Vireo 
Vireo solitarius 

Mature unfragmented, mixed and conifer forest with structural 
diversity (hemlock-associated species) 

Canada Warbler 
Wilsonia canadensis 

Hemlock-dominated ravines and wet sites in northern hardwood 
and mixed forests with a dense understory of shrubs, such as 
rhododendron or hobblebush; higher elevations (greater than 457 
meters) 

Fisher 
Martes pennanti 

Large tracts of contiguous forest - deciduous, coniferous, and/or 
mixed 

Sharp-shinned Hawk 
Accipiter striatus 

Large-scale coniferous or mixed conifer/deciduous forests 

Winter Wren 
Troglodytes troglodytes 

High elevation, coniferous/mixed forests, with a substantial 
hemlock component. Often nests often near , particularly streams 
in hemlock ravines but sometimes near bogs or swamps. 

 
 
13.3 Threats to Conifer Forest Habitats and Associated Species 
Coniferous forests are impacted by the same threatening processes that affect deciduous and 
mixed forests (see Appendix 2, pages 102-127): namely, lack of core forest, poor 
management and planning, fragmentation, lack of regeneration, pollution and acid 
precipitation effects, insect infestations and disease, non-native invasive species, and 
permanent loss/conversion through development and sprawl. These threatening processes 
arguably have a greater impact upon coniferous forest and associated wildlife because 
conifer stands are already so limited in distribution and abundance across the Pennsylvania 
landscape. 
 
Habitat Loss 
Within Pennsylvania, loss of forest cover is primarily a problem in the more densely 
populated southeastern Atlantic coastal plain and Piedmont uplands, and in the southwestern 
Pittsburgh low plateau.   
 
The decline and fragmentation of cool, northern forests in the state has occurred over the 
past two centuries.  Most of the boreal conifer forests were cut before 1900.  The extent and 
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maturity of the state’s conifer forests have declined greatly since historic levels especially on 
the plateaus (Lutz 1930, Whitney 1990). The spruce forests of northern Pennsylvania, 
especially in the Pocono Mountains and North Mountain, were either destroyed or badly 
fragmented.  These forests are still in recovery.  Red spruces are regenerating well in the 
Dutch Mountain area and parts of the Poconos.   
 
Forest Health 
Perhaps the greatest threat to conifer-associated species in Pennsylvania, and throughout the 
eastern United States, is the spread of the exotic hemlock woolly adelgid (HWA).  This 
insect pest infests hemlocks of all ages, causing reduction in new shoot production, thinning 
of foliage, lower branch dieback, and, eventually, mortality (Ward et al. 2004).  At present, 
the HWA has spread throughout much of the southeastern and central portions of 
Pennsylvania, in many areas eliminating entire hemlock stands.   
 
Hemlock woolly adelgid was introduced in the 1950s, and is steadily moving across the state 
from the southeast to northwest.  In just one decade, from 1991 to 2001, the number of 
counties with infested trees has increased from 18 to 38 (Figure 13.2).   In 2001, 1,595 acres 
of damage was reported. Climate change may be increasing the impacts of the infestation: 
Warmer winters may decrease winter mortality of the adelgid and drought can further stress 
the trees. 
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Figure 13.2. Increase in infestations of hemlocks by introduced hemlock woolly 
adelgid. 
 

 Page 13-8  



Pennsylvania’s Comprehensive Wildlife Conservation Strategy                Version 1.0   
_______________________________________________________________________ 

 Page 13-9  

Severe dieback has been seen in many of the infested trees and the full impact is still 
unknown. Pennsylvania Bureau of Forestry biologists are experimenting with releasing a 
non-native ladybug that feeds on the adelgid. Whether this will help restore the vigor of the 
eastern hemlock in Pennsylvania is still unknown. Hemlock recovery has not yet been 
documented in release areas. Presently, there is no known means to prevent the spread of the 
Hemlock Woolly Adelgid, and hemlock mortality could approach 100 percent.    
 
If hemlocks continue to decline throughout the mid-Atlantic region of the United States, 
forest composition and ecological components will change – with significant impacts for 
hemlock-associated wildlife. The reduction of hemlock as a component of the forest likely 
will have negative impacts on conifer-dependent species and coldwater stream organisms in 
the future.  Other non-native invasive plants and litter invertebrates appear to invade easily 
in the forest floor where trees are defoliated by the adelgid (J. Maerz, unpubl. data). As 
hemlocks represent a major habitat component for CWCS-priority species relying upon 
coniferous and mixed forests, efforts to locate a control agent that is effective, without 
secondary impacts on native species, would be helpful. 
 
Other tree diseases and pests are diminishing the ability of conifer forests to support 
wildlife.  Elongate hemlock scale, fabrella needle blight, and other pests and diseases of 
Eastern Hemlock have the potential to destroy thousands of acres of conifer forest in 
Pennsylvania (DCNR website; USDA Forest Service websites) that are critical to the 
conservation of conifer forest species. 
 
Care must be taken when responding to insect pests in conifer forests: The application of 
fenitrothian in spruce budworm control was reported to decrease certain warbler populations 
(such as the blackburnian warbler and black-throated green warblers) and probably caused 
mortalities (Morse 1994). Negative effects from wide-scale pesticide applications also have 
been suspected for pine siskins and sharp-shinned hawks. 
 
Forest Fragmentation 
Fragmentation of remaining coniferous habitats is a problem throughout the state.  Currently 
the majority (58 percent) of forested habitat in Pennsylvania lies within 300 meters of an 
improved road or edge (Goodrich et al. 2002). These “edge” habitats often have been found 
to be of lower quality for breeding songbirds than interior, “core” forests because of higher 
densities of cowbirds or nest predators (e.g., Robinson et al. 1995).   
 
Unlike the threat posed to deciduous forests by historic conversion to farmland or housing, 
conifer forests – because of their more remote location in the Commonwealth – are 
undergoing fragmentation largely through the building of roads, pipelines, recreational or 
second-home development and timber harvest. 
 
In small, isolated patches like conifer forests, even small-scale timber cutting or the creation 
of food plots for wildlife can be a form of fragmenting the forest. Most researchers suggest 
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that the overall proportion of forest cover (e.g., percent forest cover in one square mile) in a 
local region is a key wildlife habitat component.  Studies have shown that forest 
fragmentation effects tend to be minimal in well-forested landscapes (Robinson et al. 1995, 
Rosenberg et al. 1999).  The size of an opening in the forest and the proportion of the 
opening or forest edges to contiguous forest are critical in determining how habitat changes 
impacts wildlife.  
 
Of course, the degree of fragmentation varies among the type of forest management 
processes or activities (Yahner 1995). Although further research is needed to determine how 
different species respond to different levels of forest incursion, removal or development, it 
seems clear that conifer-associated species are highly vulnerable because of the limited 
nature and patch size of the conifer stands they occupy. 
 
Changing Forest Species Composition 
Acid deposition affects soil chemistry and may therefore have long-term effects on species 
composition that make up coniferous forests. The parts of the state that have potential for 
yellow-bellied flycatcher and other rare boreal species (such as blackpoll warbler) are 
heavily affected by acidic atmospheric deposition that may be affecting vegetative 
composition and prey availability for these insectivorous species (Sharp and Drohan 1999).   
 
The lack of a fire regime in Pennsylvania’s forests also affects forest species composition, as 
well as not allowing pine barrens to produce the kind of cone crop that would provide food 
for crossbills and the many other kinds of wildlife that eat conifer seeds (Gross 2005a).  Fire 
stimulates re-growth of conifers, including boreal black spruces even in Maritime Canada 
(COSEWIC 2004). 
 
One of the most serious threats to Pennsylvania’s forests is the lack of regeneration. When 
young trees are not being produced to replace older, or dead and dying, trees, the forest is 
fundamentally threatened.  Factors that can reduce a forest’s ability to regenerate include 
browsing by white-tailed deer, acid deposition, poor timber harvest practices, suppression of 
fire, non-native diseases and pests, and others. At high densities, white-tailed deer can have 
substantial impact. However, as deer densities decline, many other factors can influence a 
forest’s ability to regenerate. 
 
A likely combination of high density of white-tailed deer, high levels of acid deposition, and 
changes in soil chemistry in many parts of the state have greatly limited forest regeneration 
and reduced the density of understory and sub-canopy forest layers (Goodrich et al. 2002).   
Because many CWCS-priority birds (such as the blue-headed vireo) forage in mid-canopy 
levels, these changes could negatively affect these species.  Further, because eastern 
hemlock is a preferred browse species, deer overabundance also may be limiting hemlock 
recruitment and recovery (Ward et al. 2004), exacerbating the threat of the HWA discussed 
previously. 
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Lack of Planning 
The lack of landscape-scale planning across ownership boundaries threatens all species that 
use large-scale forests.  Connectivity of conifer forests would allow more travel between 
potential food sources and recruitment of new members to a population (Gross 2005a).  
Limited planning for old-growth management hurts all species that benefit from the 
attributes of mature forests.  Other elements of large-scale planning that are lacking in 
Pennsylvania include: 1) Lack of targeted protection/management of conifer forests at 
higher elevations, particularly on private lands where professional foresters may not be 
involved with planning timber sales; 2) Lack of protection for seeps and headwater 
tributaries on private and some public properties, and; 3) Lack of a program that promotes 
and protects conifers as a critical wildlife habitat component.   
 
Blackburnian warblers and several other CWCS-Priority species are sensitive to the loss of 
mature native forests, resulting from accelerated forest harvest cycles.  In general, timber 
harvest decreases or eliminates breeding populations (King and DeGraaf  2000).  Current 
silvicultural practices in many areas have short harvest cycles and the levels of 
mechanization do not favor the development or maintenance of suitable breeding habitat 
(Doepker et al. 1992-cited in NatureServe 2005). Conversely, sharp-shinned hawks should 
do well in industrial forests that may provide younger, thicker stands intermixed with older 
stands (Goodrich 2005). A more thorough understanding of the effects of forest management 
activities is required for many CWCS-priority species. 
 
Lack of Old-Growth and Isolation of Remnants 
Pennsylvania has a limited amount of high-quality old-growth coniferous forest. The total 
acreage of all kinds of old-growth forests in Pennsylvania represents less than one percent of 
state forest lands and occurs mostly in patches of less than 500 acres (Goodrich et al. 2002).  
Although coniferous forests are critical habitat for northern flying squirrels, pure stands of 
evergreen forest are very rare in Pennsylvania occupying less than one percent of total land 
cover (Myers et al. 2000). 
 
Most of the old-growth hemlock/spruce habitat remaining in Pennsylvania exists as small 
isolated fragments.  This can greatly impact species dependent upon old-growth through 
limited food supply, increased dispersal distances and alteration of gene flow between 
patches. The small size and fragmentation of mature (including old-growth) conifer forests 
is probably the biggest threat to red crossbills (Dickerson 1987, Benkman 1993). The large 
cone crops produced by old conifers provide an abundance of seeds necessary for a breeding 
population of red crossbills (Gross 2005a).  The remaining conifer stands are smaller and 
more isolated than in the past, which makes it more difficult for crossbills and other seed-
eating birds to find and utilize cone crops.  Since seed production varies between tree 
species and in different regions, a diversity of cone-bearing trees is critical to the potential 
for species dependent on them (Benkman 1993).   Since most conifers do not consistently 
produce seeds until they are 20 to 30 years old (Fowells 1965), a longer timber rotation 
cycle is required to maintain a forest that produces a seed crop.   
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Species, such as the northern flying squirrel, blue-headed vireo, and others that would 
otherwise occur in old-growth stands, are often more closely associated with mixed 
coniferous/deciduous and deciduous forest types, because those forest types are most 
available on the landscape. Additionally, squirrels are using second-growth forests, though 
their activity does center on large-diameter trees. Older forests are preferred by northern 
flying squirrels, however, second growth forests can provide habitat for northern flying 
squirrels if these stands contain some old forest trees or are adjacent to older forest stands 
(Hackett and Pagels, in press).   
 
The lack of old-growth coniferous forest presumably explains the low density of winter 
wrens in Pennsylvania, at the periphery of their continental breeding range.  Boreal conifer 
species known to co-occur with the winter wren include many Immediate Concern and 
Pennsylvania Vulnerable species, such as blackpoll warbler, yellow-bellied flycatcher, 
olive-sided flycatcher, Swainson’s thrush, blackburnian warbler, northern waterthrush, 
Canada warbler and red crossbill.  At this time, it is believed that Pennsylvania forests do 
not provide optimum habitat for these old-growth conifer-associated species. 
 
Ridgetop Development 
Lighted towers and buildings, and windmills, can be important mortality sources, 
particularly for night-migrating songbirds, raptors, and bats that collide with these 
structures.  The growing numbers of new cellular telephone, digital television, and wind 
generation towers – and service roads - being built annually could cause fragmentation  
threats from ridgetop development to become an important conservation issue for CWCS-
priority species. See Section 12 for more information on this threat.   
 
 
13. 4 Conservation and Management Needs for Coniferous Forests 
(adapted from Gross 2005a-c, Grove 2005; Goguen 2005) 
 
Pennsylvania is a keystone state for eastern forest birds and should figure prominently in 
any conservation plans for conifer forest species, because of its geographical position 
between New England, the Appalachians, and the Great Lakes (Gross 2005b).  Forest 
practices should be implemented that favor conifer regeneration and protect high elevation 
wetlands and streamside habitat.  These practices also would benefit other wildlife of 
conservation and recreational value.   
 
Habitat assessments that provide an understanding of the use of conifer habitat by associated 
species will help in the development of recovery plans for the species and habitats. There is 
evidence that some conifer-associated species will use second growth mixed coniferous or 
deciduous forests as long as they are connected to, or near, mature coniferous forests (Steele 
et al. 2004). Often in Pennsylvania, such mature coniferous forests contain hemlock, red 
spruce (Picea rubens), and balsam fir (Abies balsamea).  As hemlocks decline, the 
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conservation of forest stands that contain non-hemlock coniferous tree species should 
become a priority in the state (Mahan 2004). 
 
Statewide Planning 
Forest management planning for conifers should focus on retaining and managing extensive 
tracts of representative forest types, and should address the microhabitat needs of species 
showing regional or local declines. Many of the high-priority species in this habitat are 
dependent on particular characteristics of the forest understory – yet for many species, these 
specific requirements remain unknown. 
 
The impacts of fragmentation and disturbance on species requiring large tracts of mature 
forest should be considered in timber management plans, particularly on state lands.  Many 
forest managers, as well as wildlife biologists, lack a thorough understanding of how 
CWCS-priority species respond to silvicultural practices (Rodewald, 2004). Research is 
needed to determine best management practices for target species and habitats. 
 
There are various examples of progressive forest management planning activities occurring 
on public land in Pennsylvania.  For example, the Pennsylvania State Forest Resource 
Management Plan stresses the importance of ecosystem management throughout the 2.1 
million-acre state forest system.  Many aspects of the Plan, including maintenance and 
expansion of older-growth conditions (e.g., Natural and Wild Areas), protection of riparian 
forests, and protection and enhancement of forested corridors all contribute positively to the 
conservation of fishers.  Similarly, the Allegheny National Forest has implemented a plan to 
foster the development of an older-growth corridor system connecting existing Wilderness 
Areas.  Any comparable forest conservation activities providing for the development of 
mature and older-growth forest conditions that include coniferous and mixed components 
should be encouraged. 
 
Public and private owners of large-scale conifer forests that do not currently have 
biologically-sound forest management plans in place should strive to develop these products 
immediately. 
 
Old-growth 
Recent history has shown the importance of old-growth conifers to conifer-associated 
species such as crossbills. In a large invasion of red crossbills in Pennsylvania in the winter 
of 1997-98, large flocks were found in old-growth forests (McWilliams and Brauning 2000, 
PSO Special Areas Project database, PA Birds reports).  More than 50 crossbills were 
observed Cook Forest State Park on a regular basis with some observations in excess of 
1,000 birds; smaller flocks were observed in Ricketts Glen State Park and various state game 
lands and natural areas where there were large conifers.  Between red and white-winged 
crossbills, there often were more than  1,000 birds seen in chaotic flocks moving like waves 
in the high canopy of the Cook Forest old-growth hemlocks and pines.   
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Old-growth areas containing winter wren populations, and other associated species, should 
be monitored at regular intervals. These directed surveys could, of course, include additional 
northern species that are widespread, but uncommon,  because of limited mature or old-
growth habitat. Such combined surveys can serve two purposes: (1) monitoring the suite of 
northern species and (2) providing information on the health and status of such habitats. 
 
Detailed recommendations have been developed for the management of winter wren habitat 
in western states that may be relevant to the management of mature conifer forests in 
Pennsylvania (Altman 1999, Hejl et al. 2002). These sources recommend on unmanaged or 
lightly managed lands the creation of habitat blocks greater than 30 ha. consisting of mature 
(80- to 200-year) and old-growth (>200-year) forests. On managed lands, rotations should 
be greater than 60 years.  Further, for managed lands, a number of detailed 
recommendations are given for desired structure and composition retained in managed areas 
in terms of numbers of downed logs, amount of shrub cover, trunk diameter of standing 
trees, and preservation of minimum riparian buffer zones within harvest areas. These 
recommendations, developed specifically for winter wrens, should be assessed for their use 
and feasibility in managing sites for the CWCS-priority species relying on mature conifer 
forest. 
 
Forest Health 
Hemlock woolly adelgid constitutes an extreme threat to the health and diversity of forest 
habitats. Vast areas are affected, with nearly 100 percent mortality of hemlock trees in many 
areas.  It is feared that hemlock will be lost as a component of the ridge and ravine forests, 
with potentially major consequences for breeding birds. 
 
If hemlock continues to decline statewide, CWCS-Priority populations are likely to be 
negatively impacted, and research and conservation efforts will need to shift to: (1) 
restoration of hemlock habitats; (2) creation of alternative conifer habitats that provide 
breeding habitat for hemlock-nesting species, and; (3) identification and management of 
important alternative non-hemlock breeding habitat types.  
 
Habitat Assessments for Conifer-Dependent Species 
It is important to determine the features associated with reproductive success for conifer-
dependent species, such as the blue-headed vireo, so managers can (1) identify high quality 
habitats (i.e., sources) for protection, and (2) initiate effective management efforts to 
improve the quality of habitats and landscapes, (3) implement compensatory management in 
non-hemlock habitats that are not as highly threatened by forest health issues. This research 
need also may link to hemlock decline. If hemlock habitats are largely lost in the state, 
knowledge of the quality of alternative habitats will be needed to effectively manage for this 
species. 
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13.5 STATEWIDE PRIORITY CONSERVATION ACTIONS – CONIFER FORESTS 
 
Level 1 – highest priority over the next 1-5 years 
• Support Efforts to Protect Hemlock Habitats from HWA  
Target:  Maintain and restore current hemlock habitats via methods that are financially 
feasible on a large scale.        

 Measure: Efforts to protect hemlock health and distribution. 
 Issues:  A variety of methods have been used to treat hemlocks for hemlock woolly adelgid  
(pesticides, insecticides, bio-controls), however, the cost is usually high and the 
effectiveness varies.  Protocols for monitoring the spread of the adelgid have been 
developed (Evans 2002, Mayer et al. 2002, U.S. Department of Agriculture 1998). Using the 
existing monitoring protocols, adapted for use in Pennsylvania, as well as local volunteers 
should allow for adequate monitoring of hemlock stands.  Additionally, researchers with 
experience monitoring hemlock health, such as Richard Evans, the ecologist at the Delaware 
Water Gap National Recreation Area, should be consulted.   
Prioritized Implementation Actions:   
Level 1 
• Support the efforts of the Pennsylvania Department Conservation and Natural 
Resources, which has an integrated pest management plan for the adelgid and is in the 
process of mapping ecologically important hemlock areas. 

Level 2 
• Support programs attempting to increase host resistance in eastern hemlocks. 
• Monitor the effectiveness of conservation actions through existing surveys of 
populations of indicator species, such as the Acadian flycatcher  (through the Breeding 
Bird Survey as well as the results of the 2nd Breeding Bird Atlas). 

• Promote efforts to restore conifer habitat in areas that have already been infested with 
HWA. 

Coordination: 
State agencies 
Pennsylvania Game Commission 
Pennsylvania Department of Conservation and Natural Resources 
Pennsylvania Department of Environmental Protection 
 
Federal agencies  
U.S. Geological Survey 
U.S. Forest Service 
Local governments concerning developmental planning 
Private landowners with mature riparian deciduous habitats and/or eastern hemlock 
Conservation Partners  
Universities and colleges conducting research in the state  
State land conservancies  
Breeding Bird Atlas participants    
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Relevant Plans: 
Ward, J. S., M. E. Montgomery, C. A. Cheah, B. P. Onken, and R. W. Cowles. 2004.  
Eastern hemlock forests: Guidelines to minimize the impacts of hemlock woolly adelgid.  U. 
S. Forest Service, Northeastern Area State and Private Forestry, NA-TP-03-04.  
 
 
• Inventory High-Quality Conifer Forest Sites 

(adapted from Mahan 2004) 
Target: To idenfity and map high-quality conifer forest sites. Target species should include 
the winter wren and northern flying squirrel (mature/old-growth); long-eared owl (conifer 
forest mosaics); sharp-shinned hawk (large-scale forests). 
Measure: Sites/acreage identified and/or mapped 
Issue:  In Pennsylvania, there is a need to identify and map eastern hemlock and mixed 
coniferous forest stands (that may or may not contain a hemlock component) so that the 
potential effects of the decline of this species can be better understood at the landscape level.  
The distribution of hemlock forests, in relation to non-hemlock coniferous forests, may 
indicate places in the state where certain coniferous-dependent wildlife species could make 
use of adjacent non-hemlock coniferous forest stands as surrogate habitat.  For example, on 
the Pocono Plateau, many hemlock stands are located adjacent to stands of balsam fir and 
red spruce. As hemlocks decline in this region of the state, efforts to promote the 
regeneration of spruce and fir may help alleviate the effects of hemlock decline on wildlife.  
However, in areas of the state where hemlock stands exists as isolated patches in the 
landscape, the decline of hemlock could have dire effects on coniferous-dependent wildlife 
species. 
Prioritized Implementation Actions: 
Level 1:  
• Implement a volunteer-based survey that targets confer-associated species (long-eared 
owls, winter wren, northern flying squirrel) within the context of on-going species surveys 
(Breeding Bird Atlas, Important Bird Areas, Important Mammal Areas).  Conservation 
planning will be improved with better population assessments.  

• Collect data on distribution and population to assess appropriate legal listing and state-
level protection of conifer-dependent species. 

• Assess potential nesting and roosting areas through a gap analysis of known habitat 
attributes for the species.  

• Target areas for concerted surveys using a broadcast or other search inventory method.   
• Develop conifer species (multi-species) management recommendations that incorporate 
the needs of CWCS-Priority species within conifer habitats. 

Level 2  
• Present multi-species management recommendations training opportunities (workshops 
and field days) to PGC Species of Special Concern biologists, CREP biologists, DCNR 
staff, and other resource managers.   
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• Support the development of comprehensive conservation plans for public lands with 
significant conifer forest component, incorporating CWCS-Priority species’ needs.  

• Integrate conservation planning for agriculture and conifer forests patches with 
management recommendations for associated species.  Comprehensive practices would 
include riparian buffers and erosion / windbreak conifer plantings, wide grassland margins 
near pine groves, and placement of posts in fields for use of open-field raptors such as the 
long-eared owl, rough-legged hawk, and American kestrel. 

Coordination (current SWG project) 
Pennsylvania Game Commission 
Pennsylvania State University 
 
• Targeted Management of Mature/Old-growth Conifer Forests 

Target:  Maintain/protect and implement appropriate management on high-priority sites of 
mature/old-growth conifer forest. Target species could include winter wren, an indicator for 
high-quality mature hemlock forest. 
Issue: Maintaining and managing habitat for indicator species of mature conifer forest 
should convey protection to the entire suite of CWCS-Priority species dependent upon 
mature conifer forest.  
Prioritized Implementation Actions: 
Level 1 
• Identify appropriate target/indicator species. 
• Identify natural history and specific habitat requirements of target species. 
• Identify the locations of key habitats in Pennsylvania.  
• Research the effects of forest fragmentation, forest loss, and other habitat manipulations 
on survival and reproductive success of target/indicator species.   

• Develop best-management silvicultural practices to retain key characteristics of mature 
conifer forest. Such management practices also would benefit game species that thrive in 
mature forest habitats.   

• Protect threatened sites by seeking land acquisition or conservation easements for 
private lands at or adjacent to priority sites that are critical to continued viability of site. 

Level 2 
• Develop conservation plans for the most-consistently used and best sites. 
• Once detailed information on species habitat requirements is known, monitoring 

protocols for habitats/communities and to evaluate the effectiveness of conservation 
actions can be developed. 

• Develop an outreach program to educate private landowners, land managers, and 
wetland-oriented non-governmental organizations (NGOs) about the importance of 
mature conifer forests to CWCS-Priority wildlife.   

• Integrate management/recovery plans for CWCS-Priority species with other species of 
similar habitat affinities that are given conservation priority in other programs (e.g., 
Partners in Flight). 

Federal:  
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U.S. Fish and Wildlife Service, Breeding Bird Laboratory 
U.S. Forest Service, Allegheny National Forest 
U.S. Forest Service, Northeastern Research Station 
U.S. National Park Service 
State:  
Pennsylvania Game Commission, Bureau of Wildlife Management 
Pennsylvania Game Commission, Bureau of Land Management 
Pennsylvania Game Commission, Bureau of Information and Education 
Pennsylvania Department of Conservation and Natural Resources, Bureau of Forestry 
Pennsylvania Department of Conservation and Natural Resources, Bureau of State Parks 
Pennsylvania Department of Environmental Protection, Division of Waterways, Wetlands, 

and Erosion Control 
Pennsylvania State University, Cooperative Wetlands Center 
Pennsylvania Biological Survey 
Private:  
Audubon Pennsylvania 
Ducks Unlimited 
The Nature Conservancy 
Partners in Flight  
Pennsylvania Habitat Alliance  
Western Pennsylvania Conservatory 
 
Relevant Plans: 
Northern Flying Squirrel Recovery Plan 
The Nature Conservancy’s Ecoregional Plan for the Poconos 
Blakeslee, Pennsylvania – Community Development Plan 
Forest Stewardship Plans 
Pennsylvania Old-Growth Forest Management Plan 
 
 
Level 2 – priority over the next 5-10 years 
• Statewide Conifer Management Planning 

Target: maintaining high-quality conifer forest habitat by maintaining or increasing overall 
conifer forest coverage, maintaining/increasing the proportion of core forest, and initiating 
efforts to protect and restore hemlock forest. 
Measure: Planning effort 
Issue: Within Pennsylvania, the blue-headed vireo may serve as a good indicator for 
planning purposes. This species is found in greatest abundance in areas of extensive forests, 
and in hemlock-associated habitat types.  Loss of these types of habitats would negatively 
impact this species, and could lead to population declines.            
Prioritized Implementation Actions:  
Level 1 
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• Develop and support large-scale forest management plans that work to minimize 
fragmentation of remaining, large contiguous forest tracts. 

• Continue to monitor the spread and impact of HWA in the state, and support and 
encourage potential control or management efforts (e.g., biological control) where 
possible.  

• Coordinate activities and support of agencies or individuals involved in research 
concerning the expansion and control of the Hemlock Woolly Adelgid is essential. 

• Develop and support research to investigate how the hemlock decline is impacting blue-
headed vireo abundance, habitat use, and reproductive success.  Of particular use would be 
efforts targeting hemlock communities that are currently not infested by HWA, but are 
close enough to the current HWA range that they are likely to become infested in the near 
future.  This would provide much needed pre-infestation baseline data and would allow for 
the determination of the full impacts of hemlock decline as it occurs. Additional studies of 
vireos in non-hemlock habitats would also be useful to determine which habitat types may 
become most critical (and may become most important to maintain or manage for) if 
hemlock is lost through much of the state.    

Level 2  
• In areas already impacted by HWA, conduct habitat restoration experiments using 
alternative evergreen species to develop management techniques that provide habitat for 
vireos by restoring some of the ecological characteristics formerly provided by hemlock.  

• Incorporate conifer conservation into agricultural soil conservation and forest 
stewardship programs. 

• Implement management efforts that promote a well-developed woody shrub and sapling 
layer, and support research efforts that examine the impacts to target species of activities 
that reduce these layers. 

Coordination: 
Pennsylvania Game Commission 
Pennsylvania Department of Conservation and Natural Resources 
Pennsylvania Department of Environmental Protection 
U.S. Fish and Wildlife Service 
U.S. Forest Service 
Federal research branches  
State universities 
Local government parks and recreation departments  
Private foresters 
State or local Audubon Societies 
Pennsylvania Society for Ornithology  
Pennsylvania Breeding Bird Atlas 
Cornell Lab of Ornithology 
State land conservancies 
Private universities  
Private forest landowners   
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• Targeted Management of Large-scale Conifer Forest Blocks 
Target: Conserve or maintain large, unfragmented forest blocks for nesting sharp-shinned 
hawks, particularly with a conifer component, across most regions of the state. 
Measure: Map forest size and composition and survey forest blocks for nesting sharp-shins 
or other indicator species; monitor nesting abundance and/or forest attributes. 
Issue: The increasing fragmentation of forestland in Pennsylvania threatens many conifer-
associated species. Identify contiguous forest blocks within each eco-region that may 
provide nesting habitat and target them for protection and management.  Minimize 
development or fragmentation within identified blocks through easements or stewardship 
planning (forest cutting is not prohibitive of this species as younger stands provide the thick 
cover sharp-shin hawks prefer). 
Prioritized Implementation Actions:   
Level 1 
• Conduct research on habitat use, range size, and nest success by nesting sharp-shins to 
determine both landscape scale and local scale attributes benefiting this species.  Compare 
male and female habitat use and identify nest site characteristics. 

• Based on research and literature review, refine GAP map of current possible sharp-shin 
habitat across Pennsylvania (identify unfragmented patches, etc.) 

• Identify prime nesting areas based on above actions and encourage conservation 
easements by landowners for long-term conservation for this and other species; conserve 
all conifer stands within these areas. 

Level 2  
• Conduct outreach to landowners to educate them on aspects preferred by sharp-shins 
and provide incentives for them to conserve these forest types (e.g., conifers, undisturbed 
forests, etc.).  Provide information through the forest stewardship program and land 
conservancies and state agencies.   

• Identify other species that will benefit from this or similar management approaches.  
Educate landowners on the importance of conifers and large forest blocks to all wildlife. 

Coordination: 
Pennsylvania Game Commission 
Pennsylvania Department of Conservation and Natural Resources, Bureau of Forestry and 
Pennsylvania Bureau of State Parks 
Pennsylvania Department of Environmental Protection 
Pennsylvania Forestry Association or its members  
The Nature Conservancy 
Pennsylvania Land Trust Association and its members 
DCNR registered Stewardship Forest landowners and other large forest owners 
Hawk Mountain Sanctuary Association  
Hawk Migration Association of North America and its members 
Patuxent Wildlife Research Center, United States Geological Survey researchers 
Pennsylvania GAP Project office, Pennsylvania State University 
Pennsylvania Association of Environmental Educators 
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Forest Stewardship foresters and landowners 
 
• Targeted Management of High-Elevation Boreal Conifer Habitats 

Target: Protect and manage significant boreal conifer forest blocks to prevent further loss 
and degradation.  
Measure: Targeted acres 
Issue: Large tracts of boreal forest that are critical to bird populations are vulnerable to being 
harvested. A large number of such tracts are currently under ownership by Partner in Flight 
(PIF) partners. Remaining tracts considered to be significant should be considered for 
acquisition. Target species would include pine siskin, Swainson’s thrush, red crossbill and 
others. Proposed species targets would include 500 pairs (red crossbill) in at least 25 
localities, including at least 10 counties; 2,000 breeding pairs (Swainson’s thrush). 
Prioritized Implementation Actions: 
Level 1 
• Include Pennsylvania boreal conifer forests and wetlands in Partners In Flight boreal 
island monitoring program.  

• Identify most critical habitat patches, using GIS and ground-based surveys;  
• Areas with higher concentration and size of conifer forest should be targeted for 
species-specific surveys.  The GAP project; Department of Conservation and Natural 
Resources’ Bureau of Forestry, Pennsylvania Game Commission and U.S Department of 
Agriculture forest inventories; and other sources of forest inventory and geographic data 
could be used to identify target areas.   

• Identify real and potential threats to these areas from human disturbance, as well as 
from conflicting management activities 

• Develop conservation plans for most consistently used and best sites. 
• Protect known sites, when needed, by seeking land acquisition or conservation 
easements for private lands at or adjacent to high-priority sites that are critical to continued 
viability of site.  

• Integrate plans for target species with other species of similar habitat affinities that are 
given conservation priority in other programs (e.g., Partners in Flight). Target: 250 yellow-
bellied flycatcher pairs breeding in state in at least 10 locations. 

• Implement silvicultural practices that promote conifer growth and regeneration in 
higher elevation forests and near forested wetlands.  

Level 2 
• Protect known yellow-bellied flycatcher/prothonotary warbler locations with adequate 
buffers to protect the wetland from effects of fragmentation and solar desiccation (Forested 
Wetlands Task Force 1993, Gross 2003).   Wetlands with yellow-bellied flycatcher should 
be considered Exceptional Value wetlands and given all due protection.   

• Assess the feasibility of entering all yellow-bellied flycatcher sites into the 
Pennsylvania Natural Historic Program database for information and protection measures.  

• Document any red crossbill nesting occurrences and include these locations in the 
Pennsylvania Natural Heritage Program (PNHP) and other protective programs.   
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• Implement silvicultural practices in appropriate locations to promote more conifer 
growth and regeneration where this and other rare conifer species could occur.  Such 
management practice also would benefit game species by providing low conifer growth 
(for ruffed grouse) and more winter thermal cover. 

• Target habitat patches on private lands for landowner outreach, conservation easement 
or possible acquisition. 

• Identify and enforce laws and regulations pertaining to high elevation mountaintops and 
wetlands. 

• Partner with non-governmental conservation organizations (e.g., The Nature 
Conservancy, National Audubon) to foster conservation planning and actions in critical 
habitat patches (e.g., Important Bird Areas). 

Coordination: 
Pennsylvania Game Commission (chief landowner),  
Pennsylvania DCNR Bureau of Forestry, Bureau of State Parks 
Allegheny National Forest 
Pennsylvania Important Bird Area Project - Dutch Mountain Wetlands, Pocono Lake 
Preserve, Tionesta Scenic Area   
Pennsylvania Society for Ornithology 
Nature Conservancy’s Northeast Pennsylvania  
Western Pennsylvania Conservancy  
Partners in Flight - Mountain Birdwatch (VINT)  
Pennsylvania Land Trust Association - North Branch Land Trust (Trucksville), Northcentral 
Pennsylvania Conservancy (Williamsport), the Wildlands Conservancy (Emmaus), the 
Pocono Heritage Land Trust (Pocono Pines), and the Seneca Highlands Conservancy 
(Bradford) 
Watershed associations - Mehoopany Creek WA, Bowman’s Creek WA, Loyalsock Creek 
WA, Muncy Creek WA, and Tobyhanna Creek / Tunkhannock Creek WA.    
 
Related Plans: 
American Bird Conservancy Green List (stewardship species for Northern Forest) 
Boreal Songbird Initiative (www.borealbirds.org) 
COSEWIC. Canada Wildlife Service endangered species program. 
 
• Adaptive Management of Conifer Forests 

Target: Maintain overall forest coverage, maintain or increase the proportion of core forest, 
and initiate efforts to protect and restore hemlock forests. 
Measure: Confer acreage targeted 
Issue: Given the apparent importance of eastern hemlock habitats for many CWCS-Priority 
species, the continued loss of this habitat type from the state could have major impacts, and 
could greatly change both the conservation needs for species, and the types of management 
actions required.  Current research and conservation efforts should target hemlock decline 
and HWA management issues.   
Prioritized Implementation Actions:  
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Level 1 
• Conduct local surveys, including nest searching and monitoring of blue-headed vireos 
and other hemlock specialists, in hemlock-dominated habitats across the state to monitor 
and study the threat of HWA.   

• Develop and support large-scale forest management plans that work to minimize 
fragmentation of remaining, large contiguous forest tracts. 

• Continue to monitor the spread and impact of HWA in the state, and support and 
encourage potential control or management efforts (e.g., biological control) where 
possible.   

• Develop and support research to investigate how hemlock decline is impacting blue-
headed vireos and other hemlock-associated species in terms of abundance, habitat use, 
and reproductive success.  

• Focus research efforts on hemlock communities that are currently not infested by HWA, 
but are close enough to the current HWA range that they are likely to become infested in 
the near future.  This would provide much needed pre-infestation baseline data and would 
allow for the determination of the full impacts of hemlock decline as it occurs.  

• Additional studies of target species in non-hemlock habitats also would be useful to 
determine which habitat types may become most critical (and may become most important 
to maintain or manage for) if hemlock is lost through much of the state.    

Level 2  
• If hemlock continues to decline statewide, many species are likely to be negatively 
impacted, and research and conservation efforts will need to shift to: (1) restoration of 
hemlock habitats; (2) creation of alternative conifer habitats that provide breeding habitat 
for the vireo and other hemlock-nesting species, and; (3) identification and management of 
important alternative non-hemlock breeding habitat types.            

• In areas already impacted by HWA, conduct habitat restoration experiments using 
alternative evergreen species to develop management techniques that provide habitat for 
vireos by restoring some of the ecological characteristics formerly provided by hemlock.  

• Implement management efforts that promote a well-developed woody shrub and sapling 
layer, and support research efforts that examine the impacts of activities that reduce these 
layers within the forest matrix. 

Coordination: 
Pennsylvania Game Commission 
Pennsylvania Department of Conservation and Natural Resources 
Pennsylvania Department of Environmental Protection 
U.S. Fish and Wildlife Service 
U.S. Forest Service 
Federal research branches 
State universities 
Local governments 
Local foresters 
State or local conservation partners  
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State land conservancies 
Private universities 
Private forest landowners 
Coordination of activities and support of agencies or individuals involved in research 
concerning the expansion and control of the Hemlock Woolly Adelgid also are essential. 
 
Related Plans: 
Ward, J. S., M. E. Montgomery, C. A. Cheah, B. P. Onken, and R. W. Cowles. 2004.  
Eastern hemlock forests: Guidelines to minimize the impacts of hemlock woolly adelgid.  U. 
S. Forest Service, Northeastern Area State and Private Forestry, NA-TP-03-04.  
 
13.6 STATEWIDE PRIORITY CONSERVATION ACTIONS – SPECIES’ SUITES 
 
Level 1 – highest priority over the next 1-5 years 
 
• Multi-Species Management Guidance – Boreal Forest-Associated Species 

Target:  Develop and begin implementation of integrated species management of boreal 
habitats 
Measure:  Guidance developed 
Issue:  Identify habitat attributes and management techniques that improve the habitat for 
target species and others that inhabit the same ecosystem.   
Prioritized Implementation Actions: 
Level 1  
• Using geographical information collected in the above-listed projects and historic 
records, find landscape and ecosystem attributes for areas inhabited by the red crossbill to 
better understand its distribution and potential conservation.   

• Identify habitat attributes and management techniques that improve the habitat for this 
species and others that inhabit the same ecosystem.   

• Find common habitat and landscape attributes between this species and others, 
including game and mammal species.  Boreal conifer species known to co-occur with red 
crossbill include yellow-bellied flycatcher, olive-sided flycatcher, red-breasted nuthatch, 
winter wren, Swainson’s thrush, Blackburnian warbler, blackpoll warbler, northern and 
Louisiana waterthrush, Canada warbler, purple finch, and pine siskin.   

Level 2  
• Find congruence between this and other species, including other taxonomic groups that 
occur in the same landscape (conifer forests, old growth), on the Allegheny Plateau and in 
the Ridge and Valley provinces.  This will enable a multiple-species approach to 
conservation.  

• Examine potential for preservation techniques, such as silviculture, watershed 
management, and fire-management that would advance conservation of this and other 
species that use the same habitats.   
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• Using global positioning system and knowledge of congruence of rare and sensitive 
species, plan conservation strategies for protecting locations that have the best potential for 
boreal conifer and old-growth forest species.  

• Write a management plan for the suite of boreal conifer species and old-growth forest 
species, integrating plans for these with game species.   

• Integrate watershed protection, wildlife management, and forest plans into a more 
comprehensive conservation planning and implementation under the Partners In Flight 
approach to bird conservation.   

• Integrate wildlife management goals for conifer species into plans for old-growth forest 
re-establishment in Pennsylvania (Jenkins et al. 2004). 

Coordination: 
Pennsylvania Game Commission 
Bureau of Forestry, DCNR 
Bureau of State Parks, DCNR 
Allegheny National Forest 
Pennsylvania Important Bird Area Project  
Pennsylvania Society for Ornithology 
Nature Conservancy’s Northeast Pennsylvania  
Western Pennsylvania Conservancy  
Partners in Flight - Mountain Birdwatch (VINT)  
 
Related Plans: 
American Bird Conservancy Green List (stewardship species for Northern Forest). 
Boreal Songbird Initiative (www.borealbirds.org) 
Partners In Flight Continental and State plans.  
Pennsylvania Important Bird Areas project.      
 
 
• Maintain Primary Habitat for Blackburnian Warblers and other Old-growth-
Associated Species   

Target:  No target at this time. 
Measure:  Area of primary habitat available, as estimated in GAP analysis. 
Issue:  Loss of primary habitat through silvicultural practices and the HWA pose threats to 
maintaining current Blackburnian warbler populations. 
Prioritized Implementation actions:   
Level 1 
• Review current silviculture practices used throughout the state to determine if they are 
reducing the quality or quantity of Blackburnian habitat.  Rotation time is important to 
ensure adequate stand height.  Focus should be places on areas containing primary habitat 
of old coniferous forests. 

• Determine the potential effects of the HWA on Blackburnian warbler populations. 
Level 2 



Pennsylvania’s Comprehensive Wildlife Conservation Strategy                Version 1.0   
_______________________________________________________________________ 

 Page 13-26  

• Protect old coniferous and mixed coniferous and deciduous forests. 
• Regulate silviculture rotation periods in Blackburnain warbler habitat to ensure the 
maintenance of tall conifers.  

• Protect hemlocks from the HWA. 
Coordination: 
Pennsylvania Game Commission 
Pennsylvania Department of Conservation and Natural Resources 
U.S. Fish and Wildlife Service 
Private landowner of forested areas 
Breeding Atlas participants 
Universities 
U.S. Geological Survey 
U.S. Forest Service 
Audubon Society, Important Bird Areas 
Pennsylvania Wildlife Federation, Important Mammal Areas 
Pennsylvania Society for Ornithology 
 
 
Level 2 – priority over the next 5-10 years 
 
• Improved Monitoring of Forest Breeding Raptors 

Target:  Develop an effective statewide monitoring program for forest- breeding raptors 
(e.g., sharp-shinned hawks); develop monitoring program for nesting populations within 
Pennsylvania and for wintering and migrating populations;  
Measure:  Be able to detect decline of 3 to 5 percent per year over 10 years with monitoring 
program used. 
Issues:  Secretive nature makes breeding season monitoring difficult for this species; 
volunteer-based surveys in migration and winter should be evaluated for their value to 
monitor targeted breeding areas, inclusive of Pennsylvania.  
Prioritized Implementation actions:  
Level 1 
• Evaluate use of migration and winter monitoring programs to provide information on 
nesting populations in Pennsylvania by use of research on banding and feather isotope 
analyses as well as marked birds to define regions used by Pennsylvania birds and 
propensity of Pennsylvania nesting birds to migrate south consistently. 

• Evaluate ability to detect appropriate declines to implement conservation action before 
the population is in jeopardy. 

• Evaluate use of breeding season surveys by volunteers to detect sharp-shins and at the 
level one could detect a trend for conservation and management. As part of evaluation 
assess detection probabilities and effort involved as compared to other approaches. 

Level 2  
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• Select and implement an effective monitoring method or combination of methods to 
monitor abundance of this woodland raptor over the long-term. 

• Update trend estimates for this species every 3-5 years, monitor changes in range or 
abundance as possible. 

• Expand bird-monitoring objectives to include other priority taxa, as feasible. 
Coordination: 
U.S. Fish and Wildlife Service, Office of Migratory Bird Management 
Pennsylvania Game Commission 
Pennsylvania Department of Conservation and Natural Resources, Bureau of Forestry and 
Bureau of State Parks 
Pennsylvania Department of Environmental Protection 
Pennsylvania Forestry Association or its members  
The Nature Conservancy 
Pennsylvania Land Trust Association and its members 
DCNR registered Stewardship Forest landowners and other large forest owners 
Hawk Mountain Sanctuary Association  
Hawk Migration Association of North America and its members 
Patuxent Wildlife Research Center, United States Geological Survey researchers 
PA GAP Project office, Penn State University 
Pennsylvania Association of Environmental Educators 
Forest Stewardship foresters and landowners 
 
• Improved Monitoring - Boreal Conifer Species 

Target: Improve monitoring of boreal conifer species 
Measure:  BBS, IBA, SAP, and BBA data as well as direct inventory.  
Issues:  Nomadic behavior and tendency to nest at almost any time of year make population 
monitoring challenging.   
Prioritized Implementation actions:   
Level 1 
• Complete surveys using current projects (BBA, IBA, SAP, PA Herpetological Atlas) 
that involve a diversity of volunteer “citizen scientists” and professionals.    

• Educate participants to better inventory these elusive species.   
• Initiate point counts and other inventory techniques in likely locations (old-growth 
forests, boreal swamps, etc.), perhaps involving programs like Cornell’s Birds in Forested 
Landscapes (Cornell Laboratory of Ornithology 1997) and the Mountain Birdwatch project 
conducted by the Vermont Institute of Natural Science (VINS). 

Level 2 
• Initiate and / or increase participation in more specialized surveys that would be 
especially effective with these species.  Some examples of such surveys for birds are 
Cornell’s Birds in Forested Landscapes (Cornell Laboratory of Ornithology 1997) and the 
Mountain Birdwatch project conducted by the Vermont Institute of Natural Science 
(VINS) for boreal forest birds in mountain habitat islands.    
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• Conduct specific surveys for rare conifer and boreal species in appropriate habitat 
(including old-growth forests, acidic glacial peat-land complexes and higher elevation 
coniferous palustrine woodlands) using appropriate protocols.  These surveys can be 
conducted in the context of projects listed above. 

• Enter the data collected in the above surveys in the Pennsylvania Natural Heritage 
Program and all associated projects.    

• Conduct point counts in appropriate old-growth forests where such inventory work is 
not already being conducted.  

Coordination: 
Pennsylvania Game Commission 
Department of Conservation and Natural Resources 
Allegheny National Forest 
Private landowners, particularly those with extensive forest holdings at higher elevations 
 
 
13.7 STATEWIDE PRIORITY CONSERVATION ACTIONS – CONIFER-
ASSOCIATED SPECIES 
 
Level 1 – highest priority over the next 1-5 years 

• Status Assessments/Population Surveys of CWCS-Priority Species 
Target: Accurate and up-to-date status assessments and population surveys for CWCS-
priority species inhabiting conifer forests. Target species would include Immediate Concern 
and High-Level Concern species primarily. Some attention to PA Vulnerable species may 
also be warranted. 
Measure: Surveys completed 
Issue: Given these species’ secretive habits and their tendency to occupy habitats not often 
intensively sampled by biologists, some of these species are undoubtedly underreported in 
the state. A thorough survey of high-quality conifer forests is needed to prioritize 
conservation and recovery actions for CWCS-priority species.Prioritized Implementation 
Actions: 

• Conduct a comprehensive survey of potential habitats for highest priority species to 
definitively determine status.   

• Locations of recent records should be resurveyed.   
• Biologists should record incidental captures of target species during other routine 

surveys and report changes in collection trends, when possible 
• Sampling protocol should include data collection to permit population estimates and 

age structure  
• Analyze and measure physical habitat characteristics.   

Level 2 
• Develop threats assessment for highest-priority species to anticipate and manage 

changes to habitat, populations, or species status. 
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• For Immediate Concern/High-Level Concern species, develop a search image, based 
on extant factors and conditions at each occupied site, and, if possible, a predictive 
model should be prepared that will aid in the identification of potential habitat 
elsewhere.   

• Search image/habitat model tools should then be applied to searches within occupied 
areas, and, if effective, expanded to others. 

• Develop conservation/management priorities based on survey information. 
• Monitor highest-priority populations and habitat at occupied sites, along with habitat 

conditions, at five-year intervals using the same protocol employed during the initial 
status survey. 

Coordination: 
Pennsylvania Fish and Boat Commission 
Pennsylvania Biological Survey-Fish Technical Committee 
Land Conservancies 
Colleges and universities 
Private landowners 
 
 
• Develop Multi-Species Management Guidance 

Target: To ensure adequate management of conifer forests and surrounding mixed forest 
areas. 
Measure: Guidance developed 
Issue: Large tracts of conifer forests that are critical to CWCS-Priority species are 
vulnerable to habitat degradation through inappropriate timber harvesting. 
Prioritized Implementation Actions: 
Level 1  
• Using geographical information collected in the above-listed projects and historic 
records, find landscape and ecosystem attributes for areas supporting Immediate 
Concern/High-Level Concern and other target species.   

• Identify habitat attributes and management techniques that improve the habitat for these 
species.   

• Find common habitat and landscape attributes between this species and others CWCS-
priority species, as well as game species.  

Level 2  
• Find congruence between species (including other taxonomic groups) that occur in the 
same landscape.  

• Examine potential for silviculture, watershed management, and fire-management that 
would advance conservation of priority species that use the same habitats.   

• Using global positioning system and knowledge of congruence of rare and sensitive 
species, plan conservation strategies for protecting locations that have the best potential for 
conifer-associated species.  

• Write a management plan for the suite of conifer species.   
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• Integrate watershed protection, wildlife management, and forest plans into a more 
comprehensive conservation planning and implementation under the Partners In Flight 
approach to bird conservation. 

• Disseminate multi-species management recommendations to public and private resource 
managers.   

Coordination: 
Pennsylvania Game Commission 
Pennsylvania Department of Conservation and Natural Resources-Bureau of Forestry 
Pennsylvania Department of Conservation and Natural Resources-Bureau of State Parks 
Allegheny National Forest 
Pennsylvania Important Bird Area Project - Dutch Mountain Wetlands, Pocono Lake 
Preserve, Tionesta Scenic Area   
Pennsylvania Society for Ornithology 
Nature Conservancy’s Northeast Pennsylvania  
Western Pennsylvania Conservancy  
Partners in Flight - Mountain Birdwatch (VINT)  
Pennsylvania Land Trust Association - North Branch Land Trust (Trucksville), Northcentral 
Pennsylvania Conservancy (Williamsport), the Wildlands Conservancy (Emmaus), the 
Pocono Heritage Land Trust (Pocono Pines), and the Seneca Highlands Conservancy 
(Bradford) 
Watershed associations - Mehoopany Creek WA, Bowman’s Creek WA, Loyalsock Creek 
WA, Muncy Creek WA, and Tobyhanna Creek / Tunkhannock Creek WA.    
  
     
Level 2 – priority over the next 5-10 years 
 
• Habitat Assessment – Priority Conifer Species 

Target: To understand the necessary habitat components needed to maintain CWCS-Priority 
species. 
Measure: Effort(s) initiated 
Issue:  Unchecked expansion of the HWA, and subsequent hemlock decline has the potential 
to severely impact the blue-headed vireo and other conifer-associated species by eliminating 
preferred habitat.  Assessing habitat needs for these species will enable managers to 
determine appropriate management response, including compensatory management of other 
types of conifer habitat, if suitable for target species. The blue-headed vireo may be a good 
indicator for this effort. Although the blue-headed vireo uses a variety of mixed and 
coniferous habitat types within Pennsylvania, this species shows a strong affinity for 
hemlock and often is found in highest densities in hemlock-associated habitat types. 
Prioritized Conservation Actions: 
Level 1 
• Monitor the spread and effects of HWA on hemlock habitats across the state 
• Evaluate the impact of hemlock decline, and the importance of hemlock habitats, on 
chosen indicator species. 
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• Assess impacts of forest pest control efforts on non-target species 
Level 2  
• Determine what constitutes high quality breeding habitat (i.e., source habitat) for 
indicator species (blue-headed vireo), particularly in regards to (1) habitat type, and (2) 
forest fragmentation.  

• Study how forest harvest or management practices, natural forest maturation, and other 
potential impacts affect the breeding habitat quality for vireos. Activities that alter forest 
structure have the potential to impact vireos, in both positive and negative ways, yet little 
is known about how these activities influence vireo habitat quality.  

Coordination: 
State Agencies  
Pennsylvania Game Commission 
Pennsylvania Department of Conservation and Natural Resources 
Pennsylvania Department of Environmental Protection 
 
Federal land stewards (e.g., U.S. Fish and Wildlife Service, U.S. Forest Service) 
Federal research branches 
Colleges and universities 
Local government parks and recreation departments 
Private stakeholders  
State or local Audubon Societies 
Pennsylvania Society for Ornithology 
Pennsylvania Breeding Bird Atlas 
Cornell Lab of Ornithology  
Conservancies 
Private forest landowners.  
Coordination of activities and support of agencies or individuals involved in research 
concerning the expansion and control of the Hemlock Woolly Adelgid is also essential. 
 
 
13.8 SPECIES OF GREATEST CONSERVATION NEED – CONIFER FORESTS 
Although conifer forests are a highly degraded/imperiled habitat, Pennsylvania does not play 
a responsibility role in the conservation of many conifer-associated species. This likely 
results from the fact that Pennsylvania already has undergone such a high incidence of 
conifer loss: sensitive species are no longer present, therefore the Commonwealth is not a 
responsibility area for them. It also may reflect the fact that many conifer-associated species 
are at the extreme of their distribution in Pennsylvania – and therefore do not rely upon 
Pennsylvania for the core of their range. 
 
However, there are many Immediate Concern, High-Level Concern, and PA Vulnerable 
species associated with conifer forests. It is hoped that by careful attention to the habitat 
conservation needs outlined in Section 13.5, and targeted management of species of 
conservation concern, other species will be conserved. Detailed information on the 
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conservation needs of Immediate Concern and High Level Concern species can be found in 
Appendix 3. 
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Appendix 13.1 - Species/Habitat Associations for Coniferous Forest Habitats 
 
Clearly defining species-habitat associations is somewhat complicated. For each wildlife 
species, the particular habitat it uses is complex and often is comprised of several parts of a 
landscape and several land-cover types or communities. Additionally, many species change 
their habitat use during various seasons and life stages and this further complicates the 
conservation of species and key habitats.  Also, the effort of associating species with key 
habitats is confounded because the habitat’s quality and/or function may rely upon unknown 
and/or off-site mechanisms.  Thus, for a species to be adequately conserved, all aspects of its 
key habitat(s) must be available in a quantity and quality sufficient for its survival.  
 
Though complicated and incomplete, it is nevertheless vitally important to attempt to 
associate species with their key habitats to begin formulating conservation goals and 
objectives. The following table contains summary information describing specific 
species/habitat associations relative to the habitat type covered in this section. This 
information is in DRAFT form and is in need of further refinement and additional input 
from technical experts to ensure its accuracy. Currently, Pennsylvania lacks a meaningful 
way to classify communities relative to terrestrial vertebrates. This is recognized as an 
ongoing priority by Pennsylvania’s natural resource agencies.  
 
Species-specific information detailing specific habitat requirements, the location and relative 
condition of key habitats, threats and factors affecting habitat quality and population trends 
of target species can be found in Appendix 3: CWCS-Priority Species Assessments. 
 

Table 13.2: CWCS-priority species-habitat associations for coniferous forests in 
Pennsylvania. 

Category  
Specific 
types 

Micro-
quality 

CWCS - 
Priority 
Species 

Community 
Type  

 
Physiographic 
Area* 

Coniferous 
Terrestrial  
Forest 

Early 
succes
sion   Prairie Warbler  

 

 

Early 
succes
sion     

 

  

High 
elevation 
pine 
plantatio
ns/ 
regenerat
ing sites 

W/ 
significant 
grass and 
shrub cover 

Appalachian 
Cottontail-R 

Young (<20 
yrs) pine 
plantations 
w/grassy 
clearings 

NP –Clinton 
Co. (Sproul SF) 
RV – Centre 
Co. (Scotia 
Barrens) 
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Clearings 
within 
mature 
conifer 
forest  

Olive-sided 
Flycatcher  

 

 

Mid-
succes
sional  

High-
elevation, 
boreal 
forest Red Crossbill 

eastern white 
pine, red pine, 
eastern 
hemlock, red 
spruce, and 
white spruce 

NP, Poconos 

    Pine Siskin 

spruce and 
pine 
interspersed 
with birch 
and maple 
hardwood 

NP, Poconos 

    
Swainson’s 
Thrush 

Hemlock 
associate; 
spruce also 

NP – Tionesta 
Scenic Area 
(ANF) 

    
Yellow-bellied 
Flycatcher  

NP 

   

With 
thickets, 
edges 

Black-billed 
Cuckoo  

 

   
With 
clearings 

Long-eared 
Owl 

conifer 
(hemlock) 
woods 
mingled with 
field and 
meadow 

 

    
Southern Bog 
Lemming  

 

  

extensive
/low 
fragment
ation 

W/minor 
clearings 

Sharp-shinned 
Hawk  

 

 

Mature/
old-
growth      

 

  

extensive
/low 
fragment
ation 

High 
elevation 
Mature 
Hemlock 

Blackburnian 
warbler 

Tall canopy 
(>18 m) with 
dense 
crowns. 
Elevation 
>1500 ft. 

NP 

    Winter Wren 

indicator 
species for 
high-quality 
mature and 
old-growth NP 
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coniferous 
forests 

    
Blue-headed 
vireo 

Hemlock-
associate 

 

   
>400-500 ft 
wide buffers 

Acadian 
flycatcher 

Dense 
canopy –
indicator 
species for 
high-quality 
riparian 
forest. 
Hemlock 
forests in 
north 

 

       

   
closed 
canopy Fisher  

 

   

 
Closed 
canopy 
(>75 
percent)- 
W/hemlock 
or  spruce 

Northern 
Flying Squirrel 

open ground 
cover with 
high stem 
density 
(rhodo 
component), 
and thick leaf 
litter – near 
water 

NP 

    
Eastern Small-
footed Bat-R  

 

   

Open 
canopy 
/clearings 

Olive-sided 
flycatcher  

NP 

Coniferous 
Palustrine 
Forest 

Riparia
n     

 

   
With 
clearings 

Long-eared 
Owl 

conifer 
(hemlock) 
woods 
mingled with 
field and 
meadow  

   
+ high 
elevation 

Canada 
Warbler 

Riparian 
hemlock 
forests and 
elevations > 
457 m 

 

    
Olive-sided 
Flycatcher  

NP 

    Winter wren   
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Yellow-bellied 
flycatcher 

W/’dense 
vegetation 
near ground 

NP 

  Mature 

 
Closed 
canopy 
(>75 
percent)- 
W/hemlock 
or  spruce 

Northern 
Flying Squirrel 

open ground 
cover with 
high stem 
density 
(rhodo 
component), 
and thick leaf 
litter – near 
water 

NP 

    
Silver-haired 
bat (migrant)  

NP, RV 

   

With 
structural 
diversity 

Blue-headed 
Vireo  

 

 Mature 
Spruce, 
Fir 

 
Closed 
canopy 
(>75 
percent)- 
W/hemlock, 
fir or  
spruce 

Northern 
Flying Squirrel 

open ground 
cover with 
high stem 
density 
(rhodo 
component), 
and thick leaf 
litter – near 
water 

NP, Poconos 

   
High 
elevation 

Olive-sided 
Flycatcher 

With 
clearings 

NP 

    
Yellow-bellied 
Flycatcher  

 

    
Swainson's 
Thrush  

 

    
Blackpoll 
Warbler 

high 
elevation, 
spruce-
dominated 
wetlands and 
forests. 

NP – western 
Wyoming Co. 
 

       

 Mature 
Low 
elevation  

Sharp-Shinned 
Hawk  

 

       

* Species largely or entirely restricted to a specific physiographic area (LGL – Lower Great Lakes, 
OH – Ohio Hills, NP – Northern Plateau, RV – Ridge and Valley, P – Piedmont, CP – Atlantic 
Coastal Plain 

 



Pennsylvania’s Comprehensive Wildlife Conservation Strategy Version 1.0 
________________________________________________________________________ 

SECTION 14 – WETLANDS – CONTENT SUMMARY  
 
 
 
14.1 Location and Condition of Wetlands in Pennsylvania 

Emergent Freshwater Wetlands 
Table 14.1. Emergent Freshwater Wetlands – Pennsylvania Natural Community 
Types 
Shrub/Scrub Swamps 

 Table 14.2 Shrub-Scrub Swamps – Pennsylvania Natural Community Types 
Forested Wetlands and Bogs 
Table 14.3 Forested Wetlands and Bogs – Pennsylvania Natural Community Types 
Emergent Estuarine Wetlands 
Lakes and Ponds 

 
14.2 Threats to Wetland Habitats 
 
14.3 Wetland-Associated Species 

Emergent Freshwater Wetlands 
 Table 14.4. Emergent Freshwater Wetlands – Associated Species 

Shrub/Scrub Swamps 
 Table 14.5 Shrub/Scrub Swamps – Associated Species 

Forested Wetlands and Bogs 
 Table 14.6 Forested Wetlands and Bogs – Associated Species 

Estuarine Wetlands 
Table 14.7 Emergent Estuarine Wetlands – Associated Species 
Lakes and Ponds 

 Table 14.8 Lakes and Ponds – Associated Species 
 
14.4 Wetland-Associated Wildlife Trends 
 
14.5 Conservation and Management Needs of Wetlands 
 
14.6 STATEWIDE PRIORITY CONSERVATION ACTIONS – WETLANDS 
 Level 1 – highest priority over the next 1-5 years 
 Identification of Exemplary Sites (Large size, pristine sites) 
 Protection of Highest-Priority Sites 
 Assess Impacts of Groundwater/Surface-Water Withdrawal 
 Coordinated, Strategic Wetland Protection and Restoration 
 Develop Multi-Species Management Guidance 

Maintain viable breeding populations of CWCS-Priority species associated with 
wetlands 
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Level 2 – priority over the next 5-10 years 
 Habitat Assessment for Wetland-Associated Species 
 Identify concentrated migratory corridors and stopover sites in Pennsylvania 
 Wetland Monitoring and Adaptive Management 
  
 
14.7 STATEWIDE PRIORITY CONSERVATION ACTIONS – WETLAND-
ASSOCIATED SPECIES 
 Presence/Absence Surveys of Wetland-Associated Species 
 Status Surveys of Wetland-Associated Species 
 
14.8 SPECIFIC CONSERVATION ACTIONS TARGETING SPECIFIC WETLAND 
TYPES 
 Freshwater/Estuarine Emergent Marsh 
  Targeted Protection of Small, Isolated Wetlands and Wetland Complexes 
  Protection of Associated Uplands 
  Targeted Protection and Management of Large Wetlands 
 Shrub-scrub Swamp 

Identify, protect, and implement appropriate management on high-quality, 
high-elevation, shrub-scrub swamp sites 

Forested Wetlands and Bogs 
 Identification and Protection of High-Priority Bogs 

  Identification and Protection of Large-Scale Forested Wetlands 
 Multi-Species Management Guidance 
 Forested Wetland Restoration and Management 

  Improved survey/monitoring of bog-associated species 
Lakes and Ponds 

Status Assessments/Population Surveys of CWCS-Priority Fish 
 

 
14.9 STATEWIDE PRIORITY CONSERVATION ACTIONS - HIGH PRIORITY 
SPECIES SUITES 
 Chorus Frogs – Status Assessments 
 Marsh Birds - Population Surveys 
 Marsh Birds – Monitoring  
 Colony-Nesting Birds – Management and Monitoring 

Develop Management Guidance and Provide Technical Assistance to Private 
Landowners 

 Waterfowl - Habitat Protection and Management  
Figure 14.1.  Pennsylvania Waterfowl Focus Areas from the Atlantic Coast Joint 
Venture of the North American Waterfowl Management Plan. 

 
 



Pennsylvania’s Comprehensive Wildlife Conservation Strategy Version 1.0 
________________________________________________________________________ 

 Page 14-3 

14.10 SPECIES OF GREATEST CONSERVATION NEED 
 Table 14.9: Species of Greatest Conservation Need – Wetlands  
 
 
14.11 SOURCES 
 
Appendix 14.1 – Species/Habitat Associations for Wetland Habitats 

Table 14.9:CWCS-Priority species-habitat associations for emergent 
wetlands/marshes 

 Table 14.10: CWCS-Priority species-habitat associations for shrub-scrub swamps 
Table 14.11: CWCS-priority species-habitat associations for forested wetlands and 
bogs 

 Table 14.12: CWCS-Priority species-habitat associations for estuarine wetlands 
 Table 14.13: CWCS-Priority species-habitat associations for lakes and ponds 
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SECTION 14 - WETLANDS 
 
 
 
Wetlands are lands that are wet for some portion of the year and include lakes, bogs, 
swamps, ponds, wet meadows and others (Tiner 1990).  They are defined by hydrology, 
soils, and vegetation (Tiner 1990; Fike 1999) and can be classified in many ways.  Wetlands 
serve numerous functions; they prevent flooding, filter and clean water supplies, and provide 
critical habitat for wildlife. Other functions include groundwater recharge, sediment 
trapping, fisheries nurseries, recreation, climate regulation (Brooks in Majumdar 1989).   
Deep-water wetlands include lakes and rivers, whereas shallow water wetlands are 
represented by swamps, bogs, marshes, and fens.  This section of the CWCS encompasses 
palustrine wetlands (shallow) and lacustrine wetlands (ponds and lakes). 
Flowing water habitats, such as rivers and streams, and seasonal wetland habitats (vernal 
pools) are covered in separate habitat narratives, (Sections 15 and 17 respectively). 
 
14.1 Location and Condition of Wetlands in Pennsylvania   
Pennsylvania hosts a variety of wetland types and a diversity of associated natural 
community types (Tables 14.1-14.3). The National Wetland Inventory data show a total of 
729,535 wetland acres found in more than 160,000 wetlands across the state. A total of 
146,816 acres of lacustrine (lakes and ponds primarily), and 410,009 acres of palustrine 
habitat (marshes, etc.) are found in Pennsylvania. An additional 643 acres of estuarine 
habitat are located in the southeastern region along the Delaware River.  Most of 
Pennsylvania’s wetlands (97 percent) are palustrine (bogs, fens, swamps, shallow pools).  
Emergent wetlands (marshes, meadows) and shrub swamps comprise 10-20 percent of state 
wetlands. 
 
Counties with an abundance of wetlands are rare.  Generally, natural wetlands are 
concentrated in northeast and northwestern counties, with more than 50 percent of the 
wetlands in the state occurring in these areas (Tiner 1990).  Pike and Monroe counties have 
the highest proportion of wetland habitats in the state with 6.7 percent and 6.4 percent of 
land area in wetland.  Wetland losses in Pennsylvania are estimated currently at 75 acres a 
year statewide.  Since 1990, more than 3,700 wetland acres have been restored in 
Pennsylvania through various regulatory and non-regulatory programs and partnerships.    

For a thorough discussion of wetland habitat types in Pennsylvania, see the following 
information in Appendix 2: 
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Wetland Habitats  Appendix 2, pages: 
Wetland distribution and type 149-154 
       Lakes and ponds 150 
       Emergent wetlands, marshes 151 
       Shrub-scrub swamps 152 
       Forested wetlands and Bogs 152-154 
       Estuarine wetlands 154 

 
 
Emergent Freshwater Wetlands 
Emergent wetlands represent 13 percent of Pennsylvania wetlands with many community 
types identified (Table 14.1).   They provide important habitat for many CWCS-priority 
species.  Plants found in these wetlands include rushes, sedges, grasses in the glaciated 
northeastern region. In the northwestern marshes, typical vegetation includes the same, as 
well as, cattail, wool grass, common reed, and in some disturbed sites, the invasive non-
native purple loosestrife (Brooks et al.1987).  In un-glaciated regions, reed canary grass, 
tussock sedge, spotted joe-pye weed, and sensitive fern are some of the plant species found.    

TABLE 14.1: Herbaceous Wetland community types found in Pennsylvania. For detailed 
descriptions, see the following sections of Appendix 4: 

Pennsylvania Natural Community Types Appendix 4, pages: 
Herbaceous Wetlands – Persistent Emergent 53-60 
Bluejoint - reed canary grass marsh 54 
Cattail marsh 54 
Tussock sedge marsh 54 
Mixed forb marsh 54 
Herbaceous vernal pond 55 
Wet meadow 55 
Bulrush marsh 56 
Great Lakes Palustrine sandplain 56 
Prairie sedge - spotted joe pye weed marsh 56 
Open sedge (carex sp.) fen 56 
Golden saxifrage - sedge rich seep 57 
Skunk cabbage - golden saxifrage forest seep 57 
Serpentine seepage wetland 58 
Golden saxifrage - Pa bittercress spring run 58 
Sphagnum - beaked rush peatland 58 
Many-fruited sedge - bladderwort peatland 59 
Water willow - smartweed river bed community 59 
River side ice scour community 59 
Big bluestem - Indian grass river grassland 60 
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Herbaceous Wetlands – Non-Persistent Emergent 60-61 
Pickerel weed - arrow-arum - arrowhead wetland 60 
Spatterdock - water lily wetland 61 

 
 
Shrub/Scrub Swamps 
Twelve percent of Pennsylvania’s palustrine wetlands are shrub-scrub wetlands (Tiner 
1990).   There are 16 different community types identified for Pennsylvania (Table 14.2).   
Species found in this habitat type in the glaciated northeast include ericaceous shrubs, 
leatherleaf, and deciduous shrubs such as blueberries, buttonbush, winterberry, 
meadowsweet, swamp rose, and mountain holly. In the unglaciated regions in southern 
Pennsylvania, shrub-scrub wetlands can be dominated by meadowsweet, steeplebush, silky 
dogwood, and buttonbush.   In the Pocono region, a rare wetland type is the alder shrub-
scrub wetland found along streams (Fike 1999).  

TABLE 14.2: Shrub-scrub wetlands occurring in Pennsylvania. For detailed descriptions, 
see the following pages in Appendix 4: 

PA Natural Community Types Appendix 4, pages: 
Broadleaf Palustrine Shrublands 41-47 
Buttonbush Wetland 42 
Alder - ninebark wetland 42 
Alder - sphagnum wetland 42 
Highbush blueberry - meadow sweet 43 
Highbush blueberry - sphagnum 43 
Leatherleaf - Sedge wetland 43 
Leatherleaf - Bog Rosemary peatland 44 
Leatherleaf - Cranberry peatland 44 
Water willow shrub wetland 44 
River birch - Sycamore floodplain scrub 45 
Black willow scrub/shrub wetland 45 
Poison sumac - red cedar - bayberry fen 45 
Buckthorn - sedge - golden ragwort fen 46 
Great Lakes Region scarp seep 46 
Great Lakes Region bayberry/mixed shrub palustrine 
shrubland 

47 

  
Community Complex  
Acidic Glacial Peatland Complex 65 
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Forested Wetlands and Bogs 
Thirty-six percent of Pennsylvania’s palustrine wetlands are forested and represent diverse 
natural communities (Table 14.3). Dominant species include red spruce, American larch, 
and red maple.  Other dominant species include eastern hemlock, black spruce, eastern white 
pine, yellow birch, and silver maple in floodplains (Brooks et al.1987).   The herbaceous 
layer can include ferns, cardinal flower, skunk cabbage, marsh marigold and other species 
can be found (Brooks and Tiner 1990).  Standing water can occur during part or most the 
year. 
 
Peat bogs with floating vegetation mats are found in glaciated forested regions of northern 
Pennsylvania. Bogs are characterized by slow circulation of water and low turnover rates.  
Sphagnum moss dominates the ground cover, with sundews, pitcher plants and other 
herbaceous cover occurring in some instances. If beavers are present, areas of sedges and 
steeplebush may occur (Brooks et al. in Majumdar et al.1989). The sphagnum layer is very 
important to this community, as it retains nutrients and releases them in conditions where the 
shallow-rooted trees and shrubs can acquire food. In northern areas of Pennsylvania, the 
sphagnum peat layer accumulates more than in southern sections. Peat layers can be found 
in depressions or on slopes through many parts of Pennsylvania (Andrus in Majumdar et 
al.1989). 
 

TABLE 14.3: Forested wetlands and bog (Palustrine Forest/Woodland) community types 
found in Pennsylvania. For descriptions, see the following sections of Appendix 4: 

Pennsylvania Natural Community Types Appendix 4, pages: 
Coniferous Palustrine Forests (Boreal Conifer Swamps) 18 
Black-Spruce – Tamarack Peatland Forest 18 
Black – Spruce Tamarack Palustrine Woodland 32 
Red Spruce Palustrine Forest 18 
Red Spruce Palustrine Woodland 32 
Hemlock Palustrine Forest 18 
Pitch Pine – Leatherleaf Palustrine Woodland 32 
  
Community Complex  
Acidic Glacial Peatland Complex 65 
  
Mixed Conifer/Broadleaf Palustrine Forests (Broadleaf/Conifer 
Swamp) 

19 

Red Spruce/Mixed Hardwood Palustrine Forest 19 
Hemlock – Mixed Hardwood Palustrine Forest 19 
  
Broadleaf Palustrine Forests (Deciduous Swamp/Forested 
Wetland) 

20 
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Bottomland Oak - Hardwood Palustrine Forest 20 
Red Maple - Black Ash Palustrine Forest 20 
Red Maple - Black Gum Palustrine Forest 20 
Red Maple - Highbush Blue Berry Palustrine Woodlands 33 
Red Maple - Sedge Palustrine Woodlands 33 
Red Maple - Mixed Shrub Palustrine Woodlands 33 

 
Emergent Estuarine Wetlands 
Tidal fresh marshes are located directly inland of salt marshes, in areas where water 
movement is influenced by tidal fluctuations, but salinity levels are below 0.5 parts per 
thousand (Maltby 1986). These marshes are dominated by emergent plants such as 
pickerelweed, wild rice, and arrow arum. Brackish marshes occur along tidal tributaries 
within the transition zone between outer salt marshes and tidal fresh marshes. These marshes 
are dominated by big cordgrass. 
 
The freshwater tidal wetlands of southeastern Pennsylvania, along Delaware estuary, are 
characterized by yellow pond lily, wild rice, arrow arum, pickerelweed, common reed, and 
many other species (Brooks and Tiner in Majumdar et al.1989). Brackish water reaches into 
Pennsylvania from the Delaware Bay at the far southeastern corner, allowing a small area of 
estuarine environment (Tiner 1990).   Since the 1970s, the Delaware River estuary has lost 
184 acres of primarily non-tidal emergent habitat -- a large proportion of a rare state wetland 
type (Tiner 1990).    
 
Currently, nearly all tidal habitat in the Delaware coastal estuary has been filled or degraded.   
Draining, dredging, and filling of the tidal Delaware River wetlands and shoreline have 
destroyed most of the habitat that was formerly available and extirpated or reduced 
occurrences of inter-tidal vascular plants.  At least six plant species have been extirpated 
from the Delaware River, and seven species have disappeared from the Schuylkill (Ferren 
and Schuyler 1980).  This disruption of the plant community and structure likely had 
profound effects on the fish and wildlife species that historically occurred in these habitats.  
 
Lakes and Ponds 
Pennsylvania’s lake and pond habitats, according to National Wetlands Inventory data are 
most abundant in Erie County with Lake Erie’s acreage (103,677 acres) increasing the total, 
but other counties with notable concentrations of lacustrine habitat include Lancaster 
(15,511 acres), Crawford (14,734) and Wayne (10,543). Small ponds make up 15 percent of 
total palustrine wetlands statewide. Ponds and lake habitats can be divided into littoral 
habitat, or areas within water to a depth of two meters below water or to zone where non-
emergent vegetation ends, and the limnetic zone, the deeper habitat below two meters in 
water depth (Tiner in Majumdar et al. 1989). 
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14.2 Threats to Wetland Habitats 
(adapted from Tautin 2005; Drasher and Pluto 2005) 
 
More than half of all wetland habitats that occurred historically in Pennsylvania have been 
lost (Myers et al.  2000). Pennsylvania has lost emergent wetlands at rates greater than both 
the national average, 14 percent, and regional average of 27 percent (Tiner 1990).   The 
major causes of wetland loss in Pennsylvania have been impoundment, drainage for 
agriculture and development, and conversion to other uses. A particular threat to bogs, 
especially in the Poconos areas, was the conversion to large lakes that became the centers of 
planned recreation-residential developments.   
 
Impoundment and major wetland drainage now occurs infrequently because of stricter 
environmental regulations. However, smaller-scale drainage and/or fill still occurs. Legal 
protection for wetland habitats was affected by the United States Supreme Court decision in 
the case of Solid Waste Agency of Northern Cook County versus U.S. Army Corps of 
Engineers (No. 99-1178; SWANCC). This decision greatly reduced the protections afforded 
to isolated wetlands under the Clean Water Act (Gibbons 2003). Loss of these wetlands not 
only results in loss of habitat but also changes the spatial configuration of, and distance 
between, remaining ponds, thereby affecting overland movements and reducing the potential 
for recolonization of habitats (Semlitsch 2003). Although isolated wetlands in Pennsylvania 
receive some protection under Chapter 105 of the Pennsylvania Code, permits often can be 
acquired for wetland alteration or destruction (Pennsylvania Code 2005). 
 
Wetland-associated species are jeopardized by draining, filling, and degradation of marshes 
and probably by environmental contaminants and unnaturally high densities of predators, 
such as raccoons, in areas of fragmented or urbanized wetlands (Evers 1992).  Palustrine 
emergent wetlands, including inland, freshwater and brackish wetlands, are among the most 
threatened wildlife habitats in the U.S. (Tiner 1984). Wetland losses in the northeastern 
states are primarily caused by draining, dredging, filling, pollution, acid rain, agricultural 
practices, siltation, and urbanization (Jorde et al. 1989). 
 
Pollution and environmental contaminants may impair reproductive capacity and predispose 
wetland-associated species to disease in industrialized and agricultural portions of their 
range.   Organochlorines, heavy metals, and PCBs have been found in many species of 
herons, and some contaminants (DDE, dieldrin) have persisted in tissues of herons long after 
their use was banned in the early 1970s (Fleming et al. 1983). Siltation, resulting from 
erosion of farmlands and run-off containing insecticides, may degrade nesting habitats and 
reduce food supplies in agricultural areas. 
 
Loss, fragmentation, and degradation of fragile wetland habitat are the primary threats to 
wetland-dependent species.  In Pennsylvania, residential, commercial, and industrial 
development, road construction, and agricultural practices have destroyed significant acres 
of wetland habitat.  Suburban sprawl is continuing at an alarming rate.  Development and 
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road construction adjacent to wetlands results in increased highway mortality, increased 
disturbance to surface and groundwater hydrology to the wetlands (both in quality and 
quantity), changes to the vegetative community, and greater contact with humans.  
 
Increased stormwater runoff may result in higher water depths, increased pollutants 
(herbicides, oils, sediments, etc.), and increased scour to the wetlands (and adjacent 
streams). Alternatively, upslope development may result in removal or diversion of surface 
and groundwater flows to the wetland.  Groundwater withdrawal (e.g., for drinking water, 
agriculture) may dry up nearby wetland habitats.  
 
Construction of residential developments and highways leads to increased establishment of 
invasive plant populations.  Invasive plants such as reed canarygrass, common reed, purple 
loosestrife, and even cattail, can form dense, homogenous stands eliminating or reducing 
basking and nesting areas and making movements more difficult.  Marshland invasion by 
purple loosestrife and common reed may alter and degrade habitats.  These exotic species 
may create population sinks where wetlands containing a high proportion of exotics and 
have a much lower breeding success rate of residents than do marshes that primarily contain 
native vegetation. This is a concern across Pennsylvania; in the southeast these invasive 
species pervade existing marshland. Invading species are particularly insidious in the 
northwestern part of the state where Pennsylvania’s largest high-quality marshes, including 
Presque Isle, Pymatuning, Hartstown, Geneva and the Erie National Wildlife Refuge are 
located.  An emerging threat to shrub-scrub wetlands in northwestern Pennsylvania is the 
exotic plant glossy buckthorn, among others.  
 
Often time, mowing or cutting of vegetation in wetlands by property owners – legal in 
Pennsylvania – degrades or eliminates the area as suitable habitat and can physically harm 
or kill wildlife and/or nests. Conversely, natural succession of emergent wetlands is a 
significant threat to species relying upon emergent marshes. Establishment by alien scrub-
shrub species such as multiflora rose and succession by native species such as red maple 
create shading and can quickly render a habitat unsuitable: smaller sedge meadow sites can 
all but disappear via succession in less than 20 years (Lee and Norden 1996).  From 1956 to 
1979, Pennsylvania had a net loss of nearly 42,500 acres of emergent wetlands. This 
represents a 38percent net loss of the state’s emergent wetlands in 17 years. Much 
(64percent) of this net loss of emergent wetlands was caused by changes to other vegetated 
wetland types (forested and shrub wetlands). The remaining net loss is attributed to urban 
development, conversion to farmland, channelization, and pond construction (Tiner, 1990).        
 
Water quantity is an emerging issue in managing aquatic resources. Surface and 
groundwater withdrawals affect stream flows, vernal pool occurrence and wetland 
hydrology. Currently, regulatory authority is very weak relative to such impacts. For 
example, the Delaware River Basic Commission regulations do not address impacts of 
groundwater or surface water withdrawals on the biota of southeastern Pennsylvania – a 
heavily-impacted region. Groundwater regulations are based on the lowest annual quantity 
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of groundwater available once every 25 years, regardless of the impact of this level of 
withdrawal on biota and aquatic habitat. Withdrawal levels may have significant impacts, 
particularly during low-flow conditions. Evaluation of groundwater withdrawal impacts on 
priority sites and systems is a conservation and management priority. 
 
Many Immediate Concern wetland species occur in small, isolated colonies.  This 
arrangement represents a risk to the local population and a threat to the species for several 
reasons. For example, isolated colonies may lead to inbreeding or genetic stagnation; the 
removal of only a few individuals by predation, disease, or collection can result in local 
extirpation, or; a local environmental accident (e.g., petroleum spill) can eliminate an entire 
population. Also, a relatively large, but localized population can give the perception that a 
species is more common than was once thought, whereas the local population already may 
be functionally extinct. 
 
Isolation of breeding habitats is a major risk-factor in Pennsylvania’s fragmented landscape.  
For short-lived species with apparently limited dispersal abilities (such as wetland-
dependent amphibians) in fragmented habitats, an isolated population could be extirpated 
with a drought of only two to three years (preventing local reproduction), coupled with no 
chance of recruitment from outside populations. 
 
In small, isolated and urbanized wetlands, species of concern are likely more vulnerable to 
various generalist mammalian, avian, and reptilian predators.  Documented sources of 
mortality for least bittern chicks and adults include predation by raptors, crows, raccoons, 
mink, snakes, and snapping turtles (Bent 1926, Trautman 1940, Weller 1961, Hancock and 
Kushlan 1984). Bury (1979) and Klemens (in USFWS 2001) list a variety of potential 
predators for the bog turtle.  Although predation rates are usually difficult to measure, it is 
likely that predation on bog turtles from raccoons and other mammalian predators that 
typically forage the edges of streams and wetlands are higher in smaller, more linear systems 
where there is greater edge, compounding other population problems associated with a 
limited habitat.  Predation rates also are probably greater near agricultural and suburban 
areas because of the increased number of human “subsidized” predators, (e.g., raccoons, 
opossums). 

For additional information regarding threats to wetlands and associated wildlife, and 
resultant wildlife trends, see the following information in Appendix 2: 
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Wetland Habitat Issues Appendix 2, pages: 
Wetland Quality 155-158 
  
Threats to Wetland-associated Wildlife  
           Habitat loss 167-168 
           Wetland alteration or mitigation 168 
           Wetland degradation and pollution 168-169 
           Water quantity 170 
            Fragmentation, wetland complexes 170-171 
            Collecting 171 

 
 
14.3 Wetland-Associated Species 
Pennsylvania’s diversity of wetland types and associated natural communities promotes a 
diversity of wetland-associated wildlife. Some CWCS-Priority species can occur across the 
state in all types of wetlands, while others may be restricted to just one drainage – or even 
one location.  
 
Emergent wetlands 
Large emergent wetlands, or undisturbed areas of small emergent wetlands mixed with 
fields, are needed to support many CWCS-priority species. This preference for large, 
undisturbed wetlands has made many species vulnerable to population losses, and has likely 
resulted in the disappearance of species from the Commonwealth. An example would be the 
American bittern, a state endangered species and regional species of concern.   Bitterns seem 
to prefer lakes with emergent vegetation along shorelines where there are abundant 
amphibians, a food source (Gibbs and Melvin 1992).   They appear to prefer larger wetlands, 
greater than four hectare (10 acres) and possibly greater than 10 hectares, often with open 
areas surrounding the wetland.   Beaver impoundments appear to function as suitable habitat 
in some regions.  Nesting bitterns are confirmed in some Pocono and northwestern region 
wetlands, however, loss of wetlands imperils this species here and in other nearby states 
(Gibbs and Melvin 1992).    
 
Emergent wetlands teem with life, and many CWCS-priority species rely upon this habitat 
type (Table 14.4).  The bog turtle is a federally-threatened species associated with emergent 
wetlands in southeastern region, a region where wetland loss has reduced wetland wildlife 
abundance. Pennsylvania has responsibility for the northern population of the bog turtle, 
rendering this species the designation “Species of Greatest Conservation Need.” 
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Table 14.4:CWCS-Priority species associated with emergent wetlands/marshes in 
Pennsylvania. 
 
IMMEDIATE 
CONCERN 

SPECIFIC HABITAT REQUIREMENTS 

Blanding’s Turtle 
Emys blandingii 

Mosaics of small marshes, wet meadows, small ponds, and slow 
moving streams 

Bog Turtle – R 
Clemmys muhlenbergii 

Sunny, emergent, early-successional wetlands with dense tussock 
sedge and other tussock-forming vegetation, soft mud and shallow 
water 

Eastern Massasauga 
Sistrurus catenatus catenatus 

Wetlands with surrounding old field and prairie habitats that 
contain sunny basking sites 

Kirtland's Snake 
Clonophis kirtlandii 

Damp vacant lots with debris for cover; open, damp woods/grassy 
areas in urban/suburban areas; prairie wetlands, wet meadows, the 
grassy edges of creeks, streams, and ponds and relatively open, wet 
woods (often in urban/suburban settings) with crayfish burrows 

Sedge Wren 
Cistothorus platensis 

Densely-vegetated wet meadows, hayfields, retired croplands, and 
upland pond and lake margins, and in coastal, brackish marshes 
with limited standing water 

Short-eared Owl 
Asio flammeus 

Unmowed grassy fields of greater than 200 acres in extent with 
minimal incursion of shrubs and trees 

Spotted Turtle – R 
Clemmys guttata 

Soft-bottomed aquatic habitats, including small streams, marshes, 
swamps, and vernal pools w/ upland forests or open habitats 

Wood Turtle – R 
Glyptemys insculpta 

Large streams and associated riparian and forested habitats (edge 
habitats) with thick cover, sunlight, and food availability. Nesting 
habitat is open-canopy riparian thickets, well-drained soils with 
sparse vegetation 

  
HIGH LEVEL 
CONCERN 

 
SPECIFIC HABITAT REQUIREMENTS 

American Bittern 
Botaurus lentiginosus 

Extensive freshwater wetlands w/dense stands of cattails, 
spatterdock, bulrushes, sedges interspersed with open water 

Bald Eagle 
Haliaeetus leucocephalus 

Shallow flat-water with abundant fish, roost trees and large trees 
within a mile of water for nesting 

Black Tern 
Chlidonias niger 

Open-water emergent marsh (> 20 hectares or part of a larger 
complex) with stable water levels during nesting 

Eastern Ribbon Snake 
Thamnophis sauritus sauritus 

Riparian edges of emergent marshes, bogs, streams, rivers, ponds 
and lakes with with dense sedges, grasses, rushes, and emergent 
shrubs, and lots of frogs 

Marsh Wren 
Cistothorus palustris 

Large (>20 acre) cattail and bulrush marshes tidal marshes of the 
lower Delaware River with an abundance of standing water 

New Jersey Chorus Frog 
Pseudacris triseriata kalmi 

Permanent and temporarily inundated habitats including forested 
swamp, marshes, wet meadows, floodplains, riparian corridors, 
ditches, and canals 

Northern Cricket Frog 
Acris crepitans 

Lakes, bogs, ponds, vernal pools and large open water marsh 
w/vegetated shores and edges. 

Northern Harrier 
Circus cyaneus 

Large open grasslands (reclaimed stripmines); marshy meadows, 
wet lightly grazed pastures, open bogs, freshwater and brackish 
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marshes, and riparian woodland 
Queen Snake 
Regina septemvittata 

Small, shallow streams, rivers, lakes, and marshes with abundant 
crayfish and overhanging woody vegetation 

Redbelly Turtle 
Pseudemys rubriventris 

Relatively deep waterbodies such as moderate gradient rivers, 
reservoirs, ponds, and marshes 

Shorthead Garter Snake – R 
Thamnophis brachystoma 

Riparian old fields and meadows with grasses, sedges, low 
herbaceous growth, and early successional perennials 

Virginia Rail 
Rallus limicola 

Emergent wetlands 

  
PA VULNERABLE SPECIFIC HABITAT REQUIREMENTS 
Black-crowned Night Heron 
Nycticorax nycticorax 

Shallow aquatic/terrestrial margins of fresh, brackish and salty 
aquatic environments -in both remote wetlands and city parks 

Coastal Plain Leopard Frog 
Rana sphenocephala 

Marshes, ponds, wet meadows, and the edges of slow-moving 
rivers and streams.  Also brackish waters near coastal areas 

Great Egret 
Ardea alba 

Wade Island - nests built at or near the top of river birch, silver 
maple, green ash, American sycamore, black willow 

Green-winged Teal 
Anas discolor 

Wetlands, particularly emergent marshes; lakes and ponds with 
emergent aquatic vegetation. 

King Rail 
Rallus elegans 

Freshwater marshes (tidal and non-tidal), brackish tidal marshes, 
shrub swamps, rice fields w/grasses, sedges, rushes and cattails 

Least Bittern 
Ixobrychus exilis 

Palustrine emergent wetlands, dominated by tall emergents such as 
cattails interspersed with shrubs and open water 

Osprey 
Pandion haliaetus 

Shallow water areas with artificial or natural nesting structures 

Upland Chorus Frog 
Pseudacris feriarum 

Open palustrine emergent wetlands (PEM) mixed with small, 
shallow areas of temporary (vernal) standing water in forested 
areas 

Western Chorus Frog 
Pseudacris triseriata 

Open palustrine emergent wetlands (PEM) mixed with small, 
shallow areas of temporary (vernal) standing water in forested 
areas 

Yellow-crowned Night Heron 
Nyctanassa violacea 

Riparian forest. Nests located 30 – 80 feet up on a horizontal 
branch in tall shade trees, such as American sycamore, with open 
understory along riparian margins. 

  
MAINTENANCE 
CONCERN 

 
SPECIFIC HABITAT REQUIREMENTS 

Alder Flycatcher 
Empidonax alnorum 

Wet shrubby habitats, including brushy swamps, alder bogs, edges 
of beaver ponds, and wet meadows with woody vegetation 

American Black Duck 
Anas rubripes 

Freshwater wetlands in forested regions, including bogs, emergent 
marshes, lakes, swamps, rivers, streams, and beaver flowages 

American Coot 
Fulica americana 

Freshwater emergent wetlands with a mosaic of open water and 
emergent vegetation. 

American Woodcock 
Scolopax minor 

Mix of habitats, including small, scattered openings and dense 
stands of shrubs and young trees 

Bowfin 
Amia calva 

Swamps, marshes, ditches, ponds, lakes, and sluggish sections of 
rivers and creeks; prefers areas with submerged vegetation, 
undercut banks, and coarse woody debris 

Brook Stickleback 
Culea inconstans 

Cool waters of lakes, ponds, sluggish stream and river sections, 
spring runs, wetlands, and bogs 
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Central Mudminnow 
Umbra limi 

Delaware drainage: lakes, ponds, swamps, marshes, and sluggish 
or ponded sections of streams with substrates of mud, muck, and 
organic debris with dense vegetation. 

Common Moorhen 
Gallinula chloropus 

Fringes of deepwater wetlands; tall emergent vegetation is 
preferred for nesting 

Eastern Box Turtle 
Terrapene carolina 

Deciduous forests, old fields, ecotonal areas, and marshy areas 

Eastern Mudminnow 
Umbra pygmaea 

Sluggish sections of small creeks to medium-sized streams and 
lentic habitats, including lakes, ponds, bog, marshes, swamps, and 
ditches; waters may be clear to somewhat turbid 

Fowler’s Toad 
Bufo fowleri 

River bottoms, lake edges, sandy places, urban gardens with 
alluvium deposits of dry gravelly and sandy substrate 

Great Blue Heron 
Ardea herodias 

Riparian deciduous and mixed forest, forested wetlands, wetlands 
and slow-moving water  

Northern Leopard Frog 
Rana pipiens 

Temporary pools and wet meadows for breeding, with adjacent 
grass/old field foraging areas 

Pied-billed Grebe 
Podilymbus podiceps 

Emergent wetlands with abundant vegetation and shallow water 
(<2 feet) 

Red-shouldered Hawk 
Buteo lineatus 

Extensive lowland, deciduous, or mixed forests, interspersed with 
small openings or marshes 

Ruddy Duck 
Oxyura jamaicensis 

Lakes, ponds, freshwater marshes and slow moving rivers with 
abundant vegetation 

Solitary Sandpiper 
Tringa solitarius 

Wherever water collects, including parking lots, lawns, and 
ditches, as well as grassy and muddy shorelines of marshes, 
woodland streams, pastures and rivers 

Sora 
Porzana carolina 

Large shallow-intermediate depth emergent wetlands with open 
water and mudflats 

Willow Flycatcher 
Empidonax traillii 

Low-elevation shrub swamp, wet meadow, and brushy habitats 
along streams and the edges of ponds and marshes; sometimes dry 
upland sites 

Wilson’s Snipe 
Gallinago delicata 

Wet meadows and poorly drained pastures where cattle maintain 
the vegetation in a cropped condition 
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Shrub-scrub Swamps 
Wildlife associated with shrub-scrub wetlands include black bear, black duck, wood duck, 
wood frog, American woodcock, and many CWCS-Priority species (Table 14.5). Amphibian 
and invertebrate concentrations may differ among specific sites and regions.  Swamps can 
have low oxygen in summer months (Boltz and Stauffer in Majumdar et al.1989) thus 
limiting fish species to those able to use atmospheric oxygen from the surface. In summer, 
elevated water temperatures can result in fish kills. In winter, these areas may also be subject 
to fish kills as a result of low oxygen levels. 

Table 14.5: CWCS-Priority species associated with shrub-scrub swamps in 
Pennsylvania.   

 
IMMEDIATE 
CONCERN 

SPECIFIC HABITAT REQUIREMENTS 

Olive-sided Flycatcher 
Contopus cooperi 

Clearings within old-growth conifer forest, sphagnum bogs, burned 
over forest, swampy lake edges, and beaver meadows 

Spotted Turtle – R 
Clemmys guttata 

Soft-bottomed aquatic habitats, including small streams, marshes, 
swamps, and vernal pools with upland forests or open habitats 

Wood Turtle – R 
Glyptemys insculpta 

Large streams and associated riparian and forested habitats (edge 
habitats) with thick cover, sunlight, and food availability; nesting 
habitat is open-canopy riparian thickets, well-drained soils with 
sparse vegetation 

  
HIGH LEVEL 
CONCERN 

 
SPECIFIC HABITAT REQUIREMENTS 

Appalachian Cottontail –R 
Sylvilagus obscurus 

High-elevation, flat ridge-tops dominated by mountain laurel with 
interspersed grassy openings; small, recently planted pine 
plantations with significant grass and forb cover; young clearcuts; 
also low elevation beaver meadows with thickets. 

Eastern Ribbon Snake 
Thamnophis sauritus sauritus 

Riparian edges of emergent marshes, bogs, streams, rivers, ponds 
and lakes with with dense sedges, grasses, rushes, and emergent 
shrubs, and lots of frogs 

Northern Cricket Frog 
Acris crepitans 

Lakes, bogs, ponds, vernal pools and large open water marsh with 
vegetated shores and edges 

Northern Harrier 
Circus cyaneus 

Large open grasslands (reclaimed strip-mines); marshy meadows, 
wet lightly grazed pastures, open bogs, freshwater and brackish 
marshes, and riparian woodland 

  
PA VULNERABLE SPECIFIC HABITAT REQUIREMENTS 
Spotted Gar 
Lepisosteus oculatus 

Clear, weedy backwaters and oxbows of low-gradient creeks and 
rivers; also swamps, sloughs, ditches, and lakes. 

  
MAINTENANCE 
CONCERN 

 
SPECIFIC HABITAT REQUIREMENTS 

Alder Flycatcher 
Empidonax alnorum 

Wet, shrubby habitats, including brushy swamps, alder bogs, edges 
of beaver ponds, and wet meadows with woody vegetation 
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American Black Duck 
Anas rubripes 

Freshwater wetlands in forested regions, including bogs, emergent 
marshes, lakes, swamps, rivers, streams, and beaver flowages 

American Woodcock 
Scolopax minor 

Mix of habitats, including small, scattered openings and dense 
stands of shrubs and young trees 

Bowfin 
Amia calva 

Swamps, marshes, ditches, ponds, lakes, and sluggish sections of 
rivers and creeks; prefers areas with submerged vegetation, 
undercut banks, and coarse woody debris 

Brook Stickleback 
Culea inconstans 

Cool waters of lakes, ponds, sluggish stream and river sections, 
spring runs, wetlands, and bogs 

Canada Warbler 
Wilsonia canadensis 

Hemlock-dominated ravines and wet sites in northern hardwood 
and mixed forest with a dense understory of shrubs such as 
rhododendron or hobblebush; higher elevations (greater than 457 
meters) 

Central Mudminnow 
Umbra limi 

Delaware drainage: lakes, ponds, swamps, marshes, and sluggish 
or ponded sections of streams with substrates of mud, muck, and 
organic debris with dense vegetation. 

Eastern Mudminnow 
Umbra pygmaea 

Sluggish sections of small creeks to medium-sized streams and 
lentic habitats, including lakes, ponds, bog, marshes, swamps, and 
ditches;  waters may be clear to somewhat turbid 

Snowshoe Hare 
Lepus americanus 

Dense thickets (>2 meters stem height); 5-15 years after clear-
cutting in northern hardwoods and mixed-oak forests; natural scrub 
oak barrens 

Willow Flycatcher 
Empidonax traillii 

Low-elevation shrub swamp, wet meadow, and brushy habitats 
along streams and the edges of ponds and marshes; sometimes dry 
upland sites 

Yellow-breasted Chat 
Icteria virens 

Low, dense shrub habitats with an open or partially open tree 
canopy in regenerating clearcuts, forest edges, abandoned 
farmland, burned forest, and shrubby margins 

 
 
Forested Wetlands and Bogs 
 
Forested wetlands are often the result of beaver activity. Beaver populations have increased 
statewide since the early 1990s, although decreases have been noted in some regions.   
Impoundments created by beaver can increase the wetland habitat available for waterfowl, 
wading birds, and many CWCS-priority species.  
 
Yellow-bellied flycatcher and northern waterthrush are associated with glaciated bog and 
swamps of northern Pennsylvania. Both have declined in abundance. The yellow-bellied 
flycatcher is found in boreal swamps with dense shrub cover (Gross 2001.).   Other species 
found here include the Canada warbler, winter wren, woodcock and northern saw-whet owl. 
The flycatcher is a state species of special concern with loss of habitat a main cause of 
decline.  Mammals also affected by loss of bog habitat include fisher, American martin, 
black bear and lynx (Gross 2001).  
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Table 14.6: CWCS-Priority species associated with forested wetlands and bogs in 
Pennsylvania. 

IMMEDIATE 
CONCERN 

SPECIFIC HABITAT REQUIREMENTS 

Kirtland's Snake 
Clonophis kirtlandii 

Damp vacant lots with debris for cover; open, damp woods/grassy 
areas in urban/suburban areas; prairie wetlands, wet meadows, the 
grassy edges of creeks, streams, and ponds and relatively open, wet 
woods (often in urban/suburban settings) with crayfish burrows 

Olive-sided Flycatcher 
Contopus cooperi 

Clearings within old growth conifer forest, sphagnum bogs, burned 
over forest, swampy lake edges, and beaver meadows 

Spotted Turtle – R 
Clemmys guttata 

Soft-bottomed aquatic habitats, including small streams, marshes, 
swamps, and vernal pools with upland forests or open habitats 

Wood Turtle – R 
Glyptemys insculpta 

Large streams and associated riparian and forested habitats (edge 
habitats) with thick cover, sunlight, and food availability. Nesting 
habitat is open-canopy riparian thickets, well-drained soils with 
sparse vegetation 

  
HIGH LEVEL 
CONCERN 

 
SPECIFIC HABITAT REQUIREMENTS 

Eastern Ribbon Snake 
Thamnophis sauritus sauritus 

Riparian edges of emergent marshes, bogs, streams, rivers, ponds 
and lakes with dense sedges, grasses, rushes, and emergent shrubs, 
and lots of frogs 

Golden-winged Warbler -R 
Vermivora chrysoptera 

Mosaic of herbaceous patches and shrubby thickets located along a 
forest edge, often at higher elevations; increasingly found in higher 
elevation bogs and forested wetlands 

New Jersey Chorus Frog 
Pseudacris triseriata kalmi 

Permanent and temporarily inundated habitats including forested 
swamp, marshes, wet meadows, floodplains, riparian corridors, 
ditches, and canals 

Northern Cricket Frog 
Acris crepitans 

Lakes, bogs, ponds, vernal pools and large open water marsh with 
vegetated shores and edges 

Northern Harrier 
Circus cyaneus 

Large open grasslands (reclaimed strip-mines); marshy meadows, 
wet lightly grazed pastures, open bogs, freshwater and brackish 
marshes, and riparian woodland 

Prothonotary Warbler 
Protonaria citrea 

Wooded swamps or other flooded forest types >100 ha; swampy 
riparian forest >30 miles wide 

  
PA VULNERABLE SPECIFIC HABITAT REQUIREMENTS 
Blackpoll Warbler 
Dendroica striata 

High elevation, spruce-dominated wetlands and forests. 

Yellow-bellied Flycatcher 
Empidonax flaviventris 

Conifer forests and wetlands in the state’s higher elevations and 
northern counties; nest within large blocks of forested wetlands 

Yellow-crowned Night Heron 
Nyctanassa violacea 

Riparian forest. Nests located 30 – 80 feett up on a horizontal 
branch in tall shade trees, such as American sycamore , with open 
understory along riparian margins 

  
MAINTENANCE 
CONCERN 

 
SPECIFIC HABITAT REQUIREMENTS 
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Alder Flycatcher 
Empidonax alnorum 

Wet shrubby habitats, including brushy swamps, alder bogs, edges 
of beaver ponds, and wet meadows with woody vegetation 

American Black Duck 
Anas rubripes 

Freshwater wetlands in forested regions, including bogs, emergent 
marshes, lakes, swamps, rivers, streams, and beaver flowages 

American Woodcock 
Scolopax minor 

Mix of habitats, including small, scattered openings and dense 
stands of shrubs and young trees 

Brook Stickleback 
Culea inconstans 

Cool waters of lakes, ponds, sluggish stream and river sections, 
spring runs, wetlands, and bogs 

Canada Warbler 
Wilsonia canadensis 

Hemlock-dominated ravines and wet sites in northern hardwood 
and mixed forest with a dense understory of shrubs such as 
rhododendron or hobblebush; higher elevations (greater than 457 
meters) 

Central Mudminnow 
Umbra limi 

Deleware drainage: lakes, ponds, swamps, marshes, and sluggish 
or ponded sections of streams with substrates of mud, muck, and 
organic debris w/ dense vegetation 

Eastern Mudminnow 
Umbra pygmaea 

Sluggish sections of small creeks to medium-sized streams and 
lentic habitats, including lakes, ponds, bog, marshes, swamps, and 
ditches.  Waters may be clear to somewhat turbid 

Four-toed Salamander 
Hemidactylium scutatum 

Forest with adjacent wetlands containing sphagnum hummocks 
(such as bogs, swamps, fens, wet meadows, vernal pools and the 
edges of lakes and ponds) 

Great Blue Heron 
Ardea herodias 

Riparian deciduous and mixed forest, forested wetlands, wetlands 
and slow-moving water 

Red-headed Woodpecker 
Melanerpes erythrocephalus 

Savannah-like forests, parks, swamps 

Red-shouldered Hawk 
Buteo lineatus 

Extensive lowland, deciduous, or mixed forests, interspersed with 
small openings or marshes 

Winter Wren 
Troglodytes troglodytes 

High elevation, coniferous/mixed forests, with a substantial 
hemlock component. Nests often near water, particularly streams 
in hemlock ravines but sometimes near bogs or swamps 

Yellow-throated Vireo 
Vireo flavifrons 

Deciduous forests, riparian woodland, tall floodplain forest, 
lowland swamp forest, mixed forest, orchards, and groves of shade 
trees w/open understory 

 
The yellow-bellied flycatchers and the few blackpoll warblers found in the state are in large-
scale forests where there are numerous forested wetlands. Poor timbering practices, such as 
the lack of buffers around wetlands and riparian forests, decrease habitat quality for the 
blackpoll warbler and other coniferous wetland species. Other factors such as deer browse 
and atmospheric acid deposition may further stress these forests, slowing regeneration and 
decreasing diversity of these habitats.  Programs for promoting conifer regeneration and 
release in appropriate habitat are lacking. 
  
Forested wetlands, boreal wetland habitats, and shrub-scrub swamps should be targeted for 
protection in the Pennsylvania highlands of the Northern Plateau.  Poorly planned 
development and timber practices decrease the size and quality of wetlands and riparian 
forests, even at high elevations.  Accepted management practices for sylviculture in riparian 
areas are not followed, especially on private lands. Headwater swamps and bogs should be 
given high priority for acquisition and protection by state agencies, watershed organizations, 
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and land trusts, because of the vulnerable species associated with them, as well as their role 
in protecting water quality downstream. 
 
 
Estuarine Wetlands 
Species associated with this rare, highly-imperiled, highly-degraded Pennsylvania habitat 
include a variety of CWCS-priority fishes and wading birds (Table 14.7).  Historically, 
species found in estuarine habitats of Pennsylvania included the least tern and black rail.  
Like most species dependent upon this habitat type, their numbers were reduced through 
loss of habitat (Brauning in Mujumdar et al.1989).   
 
The constant onslaught of invasive plants in and around estuarine wetlands continues to 
pressure the fish and wildlife species that reside in these vulnerable habitats. Some fishes 
once found there have been extirpated or depressed, including the pirate perch, mud sunfish, 
swamp darter and, recently, the black-banded sunfish (Cooper 1983; Criswell 1998). 
 

Table 14.7: CWCS-Priority species associated with estuarine wetlands in Pennsylvania. 

IMMEDIATE 
CONCERN 

SPECIFIC HABITAT REQUIREMENTS 

Atlantic Sturgeon –R 
Acipenser oxyrinchus 

Rivers, estuaries, and coastal oceanic habitats depending upon 
season; spawn in flowing water over hard substrates and pools at 
the base of waterfalls 

  
HIGH LEVEL 
CONCERN 

 
SPECIFIC HABITAT REQUIREMENTS 

Banded Sunfish 
Enneacanthus obesus 

Delaware estuary; sluggish, calm streams, rivers, lakes, ponds with 
dense stands of rooted and suspended aquatic vegetation over 
substrates of silt, sand, mud, and detritus 

Marsh Wren 
Cistothorus palustris 

Large (>20 acres) cattail and bulrush marshes tidal marshes of the 
lower Delaware River with an abundance of standing water 

New Jersey Chorus Frog 
Pseudacris triseriata kalmi 

Permanent and temporarily inundated habitats including forested 
swamp, marshes, wet meadows, floodplains, riparian corridors, 
ditches, and canals 

Northern Harrier 
Circus cyaneus 

Large open grasslands (reclaimed stripmines); marshy meadows, 
wet lightly grazed pastures, open bogs, freshwater and brackish 
marshes, and riparian woodland 

Redbelly Turtle 
Pseudemys rubriventris 

Relatively deep water-bodies such as moderate gradient rivers, 
reservoirs, ponds, and marshes 

  
PA VULNERABLE SPECIFIC HABITAT REQUIREMENTS 
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Black-crowned Night Heron 
Nycticorax nycticorax 

Shallow aquatic/terrestrial margins of fresh, brackish and salty 
aquatic environments; in both remote wetlands and city parks 

Coastal Plain Leopard Frog 
Rana sphenocephala 

Marshes, ponds, wet meadows, and the edges of slow-moving 
rivers and streams; also brackish waters near coastal areas 

Hickory Shad 
Alosa mediocris 

Anadromous coastal marine species: spawns in tidal and non-tidal, 
main-stem river sections, backwater sloughs, and flooded swamps 
of tributary streams 

Three-spine Stickleback 
Gasterosteus aculeatus 

Shallow, vegetated areas of tidal pools, creeks, marshes, estuaries, 
shore waters, and freshwater lakes 

  
MAINTENANCE 
CONCERN 

 
SPECIFIC HABITAT REQUIREMENTS 

Common Moorhen 
Gallinula chloropus 

Fringes of deepwater wetlands; tall emergent vegetation is 
preferred for nesting 

Ruddy Duck 
Oxyura jamaicensis 

Lakes, ponds, freshwater marshes and slow-moving rivers with 
abundant vegetation 

 
The continued widespread destruction of freshwater and esturarine wetlands in the United 
States poses a threat to breeding and wintering populations of many CWCS-Priority species 
(MacWhirter and Bildstein 1996). As coastal areas continue to grow in human populations, 
continued destruction of these tidal and brackish marshes is likely, possibly causing local 
declines in breeding and wintering Northern Harrier populations and other highest priority 
species. 

Lakes and Ponds 

A diversity of CWCS-Priority species can be found in the scattered lakes and ponds of 
Pennsylvania (Table 14.8). Causes for declines and mortalities among lake and pond-
associated species include historic exploitation (overfishing), competition with introduced 
fishes and water pollution, including enrichment and eutrophication.   
 
Lakes and ponds represent one area where a combination of terrestrial and aquatic 
conservation concerns are paramount. In Lake Erie, the status of many CWCS-priority 
species is threatened presently as a result of introductions of non-native animals – most 
notably the aggressive round goby (Neogobius melanostomous), which may be both a 
competitor and predator to CWCS-Priority species.  Its potential impacts are unknown at 
this time.   
 
Changes to plankton composition in Lake Erie also have affected some species. In Presque 
Isle Bay, as in the rest of the lake, the introduction and proliferation of non-native, invasive 
aquatic species is a major concern. Historically, overfishing and obstructions to migration 
during spawning runs have had the greatest impact on lake sturgeon and other migratory 
fish.  Additionally, exposure to botulism E toxins should be considered a serious threat in 
Lake Erie, where it is believed to be responsible for recent mortality in adult sturgeon 
(Roger Kenyon, personal communication). 
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Natural/Glacial Lakes 
Lake Pleasant (Erie County) is the least-impaired of northwest Pennsylvania's glacial lakes, 
and is receiving protection from the Western Pennsylvania Conservancy (WPC) through 
acquisition, education, and easement, and by the Pennsylvania Fish & Boat Commission 
through boating regulations. Lake Pleasant receives plantings of stocked trout during the 
spring and winter seasons.  The effect of these plantings on Iowa darters and other CWCS-
Priority species, if any effects occur, is unknown.   
 
The Lake Pleasant Watershed Assessment and Protection Plan identifies specific goals and 
objectives designed to protect the lake's integrity and resources.  The WPC has established 
its Northwest Field Station at Lake Pleasant.  The protection plan is available at 
http://www.paconserve.org/rc/pdfs/lpass1.pdf
 

Table 14.8: CWCS-Priority species associated with lakes and ponds in PA. 

IMMEDIATE 
CONCERN 

SPECIFIC HABITAT REQUIREMENTS 

Blanding’s Turtle 
Emys blandingii 

Mosaics of small marshes, wet meadows, small ponds, and slow 
moving streams 

Lake Sturgeon 
Acipenser fulvescens 

Large rivers and lakes with clean substrates of sand, gravel, and 
various sized rocks; avoids soft, muddy bottoms 

  
HIGH LEVEL 
CONCERN 

 
SPECIFIC HABITAT REQUIREMENTS 

American Bittern 
Botaurus lentiginosus 

Extensive freshwater wetlands with dense stands of cattails, 
spatterdock, bulrushes, sedges interspersed with open water 

Bald Eagle 
Haliaeetus leucocephalus 

Shallow flat-water with abundant fish, roost trees and large trees 
within a mile of water for nesting 

Eastern Ribbon Snake 
Thamnophis sauritus sauritus 

Riparian edges of emergent marshes, bogs, streams, rivers, ponds 
and lakes with dense sedges, grasses, rushes, and emergent shrubs, 
and lots of frogs 

Northern Cricket Frog 
Acris crepitans 

Lakes, bogs, ponds, vernal pools and large open-water marsh with 
vegetated shores and edges 

Queen Snake 
Regina septemvittata 

Small, shallow streams, rivers, lakes, and marshes with abundant 
crayfish and overhanging woody vegetation 

Redbelly Turtle 
Pseudemys rubriventris 

Relatively deep water-bodies such as moderate gradient rivers, 
reservoirs, ponds, and marshes 

  
  
PA VULNERABLE SPECIFIC HABITAT REQUIREMENTS 
Bigmouth Buffalo 
Ictiobus cyprinellus 

Rivers, lakes (Erie), reservoirs, oxbows, and bayous with still 
waters or sluggish current 

Blackchin Shiner 
Notropis heterodon 

Shallow sections of glacial lakes w/stands of dense aquatic 
vegetation 
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Black-crowned Night Heron 
Nycticorax nycticorax 

Shallow aquatic/terrestrial margins of fresh, brackish and salty 
aquatic environments, in both remote wetlands and city parks 

Coastal Plain Leopard Frog 
Rana sphenocephala 

Marshes, ponds, wet meadows, and the edges of slow-moving 
rivers and streams;  also brackish waters near coastal areas 

Goldeye 
Hiodon alosoides 

Large turbid rivers and the silty shallows of large lakes 

Great Egret 
Ardea alba 

Wade Island - nests built at or near the top of river birch, silver 
maple, green ash, American sycamore, black willow 

Green-winged Teal 
Anas discolor 

Wetlands, particularly emergent marshes; lakes and ponds with 
emergent aquatic vegetation 

Iowa Darter 
Etheostoma exile 

Less than 1.5-meter deep areas of natural lakes with substrates of 
sand, muck, and organic debris, and w/dense aquatic vegetation 

Mooneye 
Hiodon tergisus 

Large rivers in western Pennsylvania and large reservoirs with 
relatively clear waters 

Osprey 
Pandion haliaetus 

Shallow water areas with artificial or natural nesting structures 

Silver Chub 
Macrhybopsis storeriana 

Large rivers and lakes with clean sand and gravel substrates 

Spotted Gar 
Lepisosteus oculatus 

Clear, weedy backwaters and oxbows of low-gradient creeks and 
rivers; also swamps, sloughs, ditches, and lakes 

Spotted Sucker 
Minytrema melanops 

Clear to slightly turbid waters of streams, rivers, lakes, and 
reservoirs with submerged aquatic vegetation, soft substrates, and 
detritus 

Three-spine Stickleback 
Gasterosteus aculeatus 

Shallow, vegetated areas of tidal pools, creeks, marshes, estuaries, 
shore waters, and freshwater lakes 

Warmouth 
Lepomis gulosus 

Natural lakes, ponds, marshes, impoundments, and sluggish, low-
gradient sections of creeks and rivers;  prefers substrates of sand, 
gravel, mud and detritus, dense growths of aquatic vegetation, and 
relatively clear waters 

Yellow-crowned Night Heron 
Nyctanassa violacea 

Riparian forest. Nests located 30 – 80 feet up on a horizontal 
branch in tall shade trees, such as American sycamore , with open 
understory along riparian margins 

  
MAINTENANCE 
CONCERN 

 
SPECIFIC HABITAT REQUIREMENTS 

American Black Duck 
Anas rubripes 

Freshwater wetlands in forested regions, including bogs, emergent 
marshes, lakes, swamps, rivers, streams, and beaver flowages 

Bowfin 
Amia calva 

Swamps, marshes, ditches, ponds, lakes, and sluggish sections of 
rivers and creeks; prefers areas with submerged vegetation, 
undercut banks, and coarse woody debris 

Brook Silverside 
Labidesthes sicculus 

Lakes and sluggish sections of large streams and rivers; occurs 
primarily near the surface in open water, often over substrates of 
silt, sand, or mud 

Brook Stickleback 
Culea inconstans 

Cool waters of lakes, ponds, sluggish stream and river sections, 
spring runs, wetlands, and bogs 

Burbot (Erie popn.) 
Lota lota 

Lake Erie 

Central Mudminnow 
Umbra limi 

Deleware drainage: lakes, ponds, swamps, marshes, and sluggish 
or ponded sections of streams with substrates of mud, muck, and 
organic debris with dense vegetation 
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Eastern Mudminnow 
Umbra pygmaea 

Sluggish sections of small creeks to medium-sized streams and 
lentic habitats, including lakes, ponds, bog, marshes, swamps, and 
ditches.  Waters may be clear to somewhat turbid 

Fowler’s Toad 
Bufo fowleri 

River bottoms, lake edges, sandy places, urban gardens with 
alluvium deposits of dry gravelly and sandy substrate 

Great Blue Heron 
Ardea herodias 

Riparian deciduous and mixed forest , forested wetlands , wetlands 
and slow-moving water  

Longnose Gar 
Lepisosteus osseus 

Medium-sized, low-gradient rivers and large streams, lakes, 
impoundments, oxbows, and backwaters over a wide variety of 
substrates 

Map Turtle 
Graptemys geographica 

Well-oxygenated large rivers and lakes (contiguous to rivers) with 
basking structures and abundant invertebrate prey 

Northern Leopard Frog 
Rana pipiens 

Temporary pools and wet meadows for breeding, with adjacent 
grass/old-field foraging areas 

Pied-billed Grebe 
Podilymbus podiceps 

Emergent wetlands w/abundant vegetation and shallow water (<2 
feet) 

Rainbow Smelt (intro) 
Osmerus mordax 

Delaware River drainage; introduced in Ohio and Susquehanna 
river drainages; native to Delaware with a few recent records 

Ruddy Duck 
Oxyura jamaicensis 

Lakes, ponds, freshwater marshes and slow moving rivers 
w/abundant vegetation 

Solitary Sandpiper 
Tringa solitarius 

Wherever water collects, including parking lots, lawns, and 
ditches, as well as grassy and muddy shorelines of marshes, 
woodland streams, pastures and rivers 

Sora 
Porzana carolina 

Large shallow- to intermediate-depth emergent wetlands with open 
water and mudflats 

Tundra Swan – R (migr. 
Popn) 
Cygnus columbianus 
columbianus 

Large agricultural fields (>40 acres) of winter wheat or harvested 
corn in Lancaster/Lebanon counties; sheet water may make fields 
more desirable 

Willow Flycatcher 
Empidonax traillii 

Low-elevation shrub swamp, wet meadow, and brushy habitats 
along streams and the edges of ponds and marshes; sometimes dry 
upland sites 
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14.4 Wetland-Associated Wildlife Trends 
For detailed information on wetland-associated wildlife trends, see pages 158-166 of 
Appendix 2.  There is a general lack of data on wildlife trends and long-term monitoring 
remains a priority need for wildlife conservation in Pennsylvania. Broadly speaking, some 
CWCS-Priority species associated with wetlands have similar characteristics that render 
them particularly vulnerable to habitat changes and habitat degradation. These 
vulnerabilities are discussed below: 
 
Turtles  (adapted from Nagle 2005)  
 
Turtles exhibit a unique suite of co-evolved life-history characteristics, including delayed 
sexual maturity, long reproductive lifespans, and low fecundity; these factors combine to 
make populations highly sensitive to changes in survivorship of adults and older juveniles 
(Crouse et al. 1987, Congdon et al. 1993, 1994).  The presence of turtles in some areas 
should not be taken as evidence that populations in those areas are necessarily viable.  Long 
lifespans, long generation times, and relatively slow growth may contribute to the presence 
of turtles in a given area long after recruitment has ceased or populations reach levels below 
which sustainability or recovery is possible (Congdon et al. 1993, 1994).  Acute impacts to 
turtle populations, such as the loss of important nesting areas or unsustainable mortality of 
adults, may remain undetectable until populations reach critical levels or become extirpated.   
 
Road mortality and habitat loss can be serious threats to some CWCS-Priority species 
associated with wetlands.  Road mortality of species that rely upon uplands can be 
substantial in some areas, where roadways intersect their travel corridors. This was the case 
in 1999 when a new highway was constructed through a major map turtle nesting area near 
Mount Union.  Besides resulting in highway mortality, construction of roads may eliminate 
or degrade dispersal corridors between areas of nearby suitable habitat.  Gibbs and Shriver 
(2002) created a model of the effects of road mortality on turtle populations, and concluded 
that the persistence of semi-terrestrial turtles, such as those of the genus Clemmys, is 
jeopardized by road densities characteristic of much of the eastern United States. 
Replacement of more “movement friendly” bridges with culverts can present physical and 
possibly behavioral barriers to many species. 
 
Wetland-associated turtles often construct nests in open-canopy, sunny areas with disturbed 
soils and fill materials for ease of digging.  Often, these species nest in disturbed sites such 
as areas along highways containing fill materials; nesting substrates may include limestone 
gravel or shale mixed with soil and spill piles of coal slag (Nagle et al. 2004).  Although 
such habitats are rarely considered pristine or biologically valuable by land managers and 
governmental organizations, recognizing their importance and insuring their availability 
may be necessary to promote viable map turtle populations, as well as populations of similar 
species.   
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Continual disturbance to aquatic habitats (e.g., recreational and commercial boat traffic) 
may be detrimental to basking and exclude riverine-associated species from otherwise-
suitable habitats (Gordon and MacCulloch 1980).  Anthropogenic removal of deadwood has 
contributed to declines of Graptemys species in the southern United States (Lindeman 
1998), and such actions in Pennsylvania are likely to have negative impacts upon map 
turtles.   
 
Many wetland-associated turtles consume filter-feeding benthic invertebrates, which can 
accumulate pollutants such as heavy metals and organochlorines in their tissues.  Long-lived 
turtles that feed on such prey may accumulate high levels of contaminants over long time 
periods, and transfer them to eggs and offspring (Nagle et al. 2001).  The invasion of exotic 
zebra mussels (Dreissena plymorpha) is of concern because they displace native unionids, a 
prime food source of map turtles (Roche 2002).  Turtles residing in rivers and lakes of the 
Erie drainage may be impacted by these invasive species. 
 
Amphibians 
(adapted from Koval 2005)  
Amphibians are particularly vulnerable to habitat loss and fragmentation. For short-lived 
species with apparently limited dispersal abilities, an isolated population could be extirpated 
with a drought of only 2-3 years (preventing local reproduction) coupled with no chance of 
recruitment from outside populations. Recruitment from outside populations is limited by 
fragmentation and the resultant isolation of breeding habitats from one another.   
 
Habitat (wetland) loss has no doubt contributed to most species’ decline in the past.  
Wetland losses continue; however, a net wetland gain is now occurring in Pennsylvania 
through wetland replacement associated with regulatory permitting requirements and 
government-sponsored conservation programs.  It can be argued that wetland replacement is 
not replacing the functions and values (e.g., wildlife habitat) of those wetlands being lost.  
On the other hand, two sites with relatively high numbers of P. feriarum are 
restored/constructed wetlands. More research is needed to determine if restored wetlands 
can prove suitable for priority species. 
 
Because of their amphibious nature and permeable skin, amphibians also are especially 
vulnerable to chemical contaminants, including pesticides, PCBs, metals, lawn treatments, 
as well as acidification of wetlands via acid rain and other forms of acid deposition. 
Increasing ultraviolet radiation may lead to increases in deformities and mortality. Degraded 
wetland quality also may make frogs more vulnerable to increased parasitic trematode 
infections and infestation by the Chytrid fungus. The chytrid fungus (Batrachochytrium 
dendrobatidis) has recently been verified in P. triseriata from Colorado (Rittman et al. 
2003).   
 
There are several factors that may have caused the decline of wetland-associated 
salamanders in Pennsylvania: 1) The destruction of vernal pools, ponds and wetlands has 
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reduced and destroyed the amount of breeding habitat; 2) Pollution of wetlands, ponds, lakes 
and vernal pools from contaminants like acid mine drainage, road salt, storm-water run-off, 
phosphates and nitrates; 3) Aerial spraying of pesticides and herbicides, especially near 
breeding wetlands has contributed to the population declines; 4) The destruction and 
removal of vegetation along the margins of swamps, bogs, ponds and lakes; and 5) 
Excessive timber harvesting adjacent to breeding wetlands leads to premature wetland 
drying and warming of the forest floor (Koval 2005). 
 
For frog species sharing similar habitats and life histories, competition with the more 
ubiquitous Spring Peeper may be contributing to declines. This is, perhaps, likely in the case 
of the chorus frogs. 
 
Fish 
The most serious threats, generally, to wetland-associated fish are the destruction and 
degradation of wetlands, channelization and siltation of low-gradient stream sections, 
lowered water tables, and chemical pollution. Because fish cannot migrate overland when 
habitat changes occur, they are highly vulnerable to local extinctions and reductions. This is 
especially true for species with limited distributions.   
 
Migratory Birds (tundra swan, American coot, solitary sandpiper, common tern, piping 
plover) 
Although these species are only migrants in Pennsylvania, (with the exception of rare 
breeding coot populations) there is growing evidence that the condition of migratory birds 
arriving on the breeding grounds corresponds to reproductive success (Smith 2005).  
 
Threats to wetland-associated migratory bird species include riparian corridor degradation, 
wetland loss and habitat fragmentation. Although many historic wetlands have been lost, 
this loss has had a greater affect on dabbling ducks than on species like the coot, which 
prefers semi-permanent wetlands (Brisbin and Mowbray 2004).  Agricultural run-off, 
pesticides, and insecticides all are possible contributors to the degradation of migratory 
waterfowl habitat in Pennsylvania.  Studies in other states have shown possible (coot) 
mortalities  caused by the consumption of the granular insecticide Trimethacarb on 
wintering grounds in Texas and New Mexico. A California study showed high rates embryo 
toxicity in a habitat with agricultural run-off (Brisbin and Mowbray 2002).  Collisions with 
structures such as TV towers and buildings have caused documented mortalities in Georgia 
and Florida.  Although Pennsylvania’s wetland habitat is degraded, coots will explore new 
habitats and respond to habitat restoration (Brisbin and Mowbray 2002). It remains to be 
seen if other migratory waterfowl are as adaptable. 
 
Priority research on these species should focus on identifying concentrated migratory 
stopover sites and pathways. Historical records, data from Migratory Bird Day observations 
and Christmas count data would be useful sources. Additional reporting through efforts such 
as the International Migratory Bird Day database, and other bird observations also would be 
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beneficial to these efforts. This effort would help identify migratory corridors for protection. 
Management strategies should be developed to address the needs of wetland and riparian 
corridor conservation. 
 
Once an historical review of the migratory corridor is complete, research into the 
environmental quality of these critical corridors and stopover sites can begin.  Quality 
assessments made on individual wetland systems and watersheds can help to identify 
management needs for these habitats. Also long-term monitoring through comprehensive 
programs, such as Christmas counts and Migratory Bird Day sightings, are good tools for 
monitoring trends in these species.  
 
Wading Birds 
It has been suggested that the degradation of wetland habitat by runoff, pollution, and acidic 
deposition are problems, but there is no research looking specifically at how these pollutants 
impact American bitterns and other wading birds.  Runoff from agricultural chemicals may 
have a significant indirect effect on this species through its effect on prey populations of 
aquatic insects, crayfish, and amphibians (Gibbs and Melvin 1992).  Loss of emergent 
wetlands from conversion to lakes, ponds, and reservoirs has been a problem in the past and 
probably continues to be so (Tiner 1990, Goodrich et al. 2002). 
 
Human disturbance around key aquatic habitats is ever increasing.  Water-based recreation 
and development of waterfront property are the biggest threats to continued growth of 
populations. Human disturbance of nesting pairs and colonies remains a major issue 
throughout the state. Since nesting is initiated when human water-based activities are low, 
conflicts between nest protection and water-based recreation are inevitable.   
 
Principal threats to marsh birds appear to be invasion of emergent wetlands by Common 
reed and purple loosestrife and disturbance of nest sites by recreational boating and fishing 
activities.  The relative impact of these issues is unresolved at present. 
 
Colonial Nesting Birds 
Human disturbance of nesting colonies remains a major issue throughout the state. Since 
nesting is initiated when human water-based activities are low, conflicts between nest 
protection and water-based recreation are inevitable.  
  
On Wade Island, arguably the most important nesting site in the Commonwealth and 
somewhat protected from high levels of disturbance, highest threats include the loss of 
nesting trees  to erosion, especially at the northeastern tip of the island, and from 
competition with nesting double-crested cormorants; the cormorant nesting population has 
risen geometrically over the past eight years. 
 
For bank swallows, long-term maintenance of priority nest sites is a critical conservation 
concern (Wilson 2005). Without maintenance to remove vegetation and prevent collapse, 
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sand banks are likely to be abandoned by bank swallows after two or three years (Garrison 
1999).  Though the recent designation of the Erie Bluffs State Park is a conservation victory 
for the large bank swallow sites adjoining Lake Erie, a long-term commitment to 
maintaining and managing priority sites statewide is necessary. Nest holes are evenly spaced 
within a bank surface (Spencer 1962), larger banks therefore have the potential to support 
larger colonies (Szep 1991) and should be afforded the highest conservation priority.   
 
 
14.5 Conservation and Management Needs of Wetlands 
Historic loss of wetlands has been the critical contributing factor to the decline of wetland-
dependent species in the past. Fortunately, large-scale wetland loss is waning. The passage 
of “open space bond measures” in various municipalities has helped in recent years, as have 
the actions of The Nature Conservancy and other land trusts.  Given Pennsylvania’s historic 
losses, long-term protection of existing quality habitats is the key to preventing the 
continued decline of wetland-associated species. 
 
Small-scale wetland losses continue. However, a net wetland gain is now occurring in 
Pennsylvania through wetland replacement associated with regulatory permitting 
requirements and government-sponsored conservation programs.  It can be argued that 
wetland creation does not replace the full functions and values (e.g., wildlife habitat) of 
those wetlands being lost.  However, many species are responding favorably to wetland 
restoration efforts. Many CWCS-Priority amphibians (upland and western chorus frogs, 
northern leopard frogs, northern cricket frogs, among others) and many species of waterfowl 
can benefit from wetland restoration efforts.     
 
The management of small, isolated wetlands (and complexes of such habitats) poses unique 
management issues. Similar to the situation with rock habitats, vernal pools and other 
isolated, disjunct habitats, species associated with seasonal wetlands often demonstrate a 
metapopulation demographic structure. Therefore, the best strategy is to protect small 
wetlands and conserve them in groups, rather than as isolated entities (Johnson et al. 2000, 
Wright and Butchkoski 2005).   
 
Most species in this habitat suite are threatened by loss and degradation of wetlands caused 
by drainage, filling, conversion to agriculture or recreational use, siltation, and pollution.  
Invasive species also play a role in the habitat suitability of wetlands to many species.  In 
particular, purple loosestrife (Lythrum salicaria), an invasive, wetland exotic that out-
competes native emergent species, has drastically altered the character of wetlands in parts 
of the northeastern United States. The changes wrought by this plant, along with changes 
brought about in the attempt to control it, have altered the character of some wetlands. 
Effective bio-control of this species will certainly benefit a number of bird and other species.  
 
Based on the extensive use of upland habitat by many species associated with small 
wetlands, terrestrial buffer zones should be maintained and managed around priority wetland 
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sites. Because many wetland-associated species (spotted turtles and other high-priority 
species) travel considerable distances on land, destruction of terrestrial habitats can 
dramatically affect target populations, particularly if these habitats serve as corridors 
between wetland habitats. Compounding this problem, loss of proper nesting habitat can 
cause female turtles to travel further overland in search of suitable conditions for nest 
construction, thereby putting them at greater risk.  
 
Creation and observance of protective buffers surrounding wetlands is a vital strategy for 
their long-term conservation, however, different buffer widths are likely required by 
different species. Several studies have recognized the importance of upland habitats 
surrounding wetlands to spotted turtles and have made recommendations for their 
preservation (e.g., Perillo 1997, Joyal et al. 2001, Milam and Melvin 2001, Semlitsch and 
Bodie 2003). Buffer widths of 150-275 meters have been recommended for a variety of 
aquatic and semi-aquatic turtle species (Burke and Gibbons 1995, Buhlmann and Gibbons 
2001, Bodie 2001). Perillo (1997) and Milam and Melvin (2001) recommend buffer widths 
of 200 meters and 400 meters, respectively, specifically for spotted turtles. Technical experts 
suggest that buffers of at least 500 meters should be established and maintained for 
Blanding’s turtles (Joyal et al 2001). Studies should be developed to determine adequate 
buffer zone width for other target species where such information has not been established. 
 
Preservation, protection, and improvement of wetland habitats, particularly large (>5 
hectares), shallow wetlands with dense growths of robust, emergent vegetation, is the most 
urgent management need. Wetlands used for breeding also need to be protected from 
chemical contamination, siltation, eutrophication and other forms of pollution that directly 
harm birds or their food supplies. But even small wetlands (less than five hectares) may 
serve as important alternate feeding sites and as "stepping stones" during movements 
between larger wetlands.  These wetlands usually receive no legal protection under state 
laws. 
 
Additionally, effort should be directed toward implementing best-management conservation 
practices in the uplands surrounding high-priority wetlands. Such targeted management 
could include Farm Bill incentives and programs, stream bank fencing, riparian overstory 
restoration, and idling highly erosive cropland.  In one study in southwest Wisconsin, as 
land use changed from row crop to Conservation Reserve Program (CPR), fish communities 
in local streams shifted from populations dominated by eurythermal-tolerant species to 
coldwater communities. These changes included greater brown trout abundance and 
improved coldwater Index of Biotic Integrity scores. Biological data suggests that water 
quality improved and favorable cold water temperatures were restored in the streams. 
Intensive water chemical sampling was not performed, but phosphorus export coefficients 
and unit area runoff rates were derived from similar land uses in nearby watersheds. 
Predicted phosphorus loads declined by approximately 84 percent and surface runoff water 
declined by about 71 percent from CRP lands. Therefore, continued support for conservation 
provisions under the Farm Bill, U.S. Department of Agriculture, and other relevant 
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programs should be a priority for all stakeholders involved with conservation of wetlands 
and wetland- dependent species. 
 
The major management goal of buffering, protecting and restoring small wetland complexes 
is to maintain adequate habitat for species dependent upon small wetlands such as 
Massassauga rattlesnakes, bog turtles, several priority frog species, Kirtland’s snake, and 
Blanding’s turtle (if and when they are located in the state).   
 
14.6 STATEWIDE PRIORITY CONSERVATION ACTIONS – WETLANDS 
 
Level 1 – highest priority over the next 1-5 years 
 
• Identification of Exemplary Sites (Large size, pristine sites) 
Target: To identify and protect remaining exemplary wetlands in the Commonwealth. 
Prioritization of large sites that still retain a high level of biotic integrity (minimally-
impacted conditions) will serve to protect the greatest number of CWCS-Priority species. 
Indicator species for such wetlands would include northern harrier, short-eared owl, black 
tern, American bitterns and other area-sensitive species. Exemplary lakes and ponds might 
be characterized by Iowa darter, spotted sucker, spotted gar. 
Measure: Sites/acres identified for protection. 
Issue:  Beyond habitat loss, many ongoing threats continue to impact high-quality wetlands 
and associated species. Identification of exemplary sites would enable public and private 
conservation interests to target protection efforts on sites with remaining high-quality 
habitat.  
Prioritized Implementation Actions: 
Level 1 
• Identify target species to serve as indicators of exemplary wetlands (large-scale, 
minimally-impacted, etc.) and that are feasible to use as field-survey targets. 

• Conduct aerial photo interpretation in high-priority counties such as Potter, McKean, 
Wyoming, Tioga, Bradford, Susquehanna, Wayne, Pike, Carbon, and Monroe to identify 
potential wetland habitat/community types that could contain nesting target species. Other 
sites could be surveyed depending on the area-sensitive species being targeted. 

• Survey potential habitat throughout the breeding season to determine if Northern 
Harriers nest there. 

• Develop a site prioritization process to identify sites for targeted protection through 
easement, incentives, long-term agreements, or acquisition. 

• From survey information, identify highest priority wetland habitats.  
Level 2 
• Identify areas of the state where habitat destruction/degradation is seriously impacting 
target populations. 

• Identify remaining exemplary sites in priority areas of the Commonwealth. 
• Support development of the Important Herptile Areas program. 
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Coordination: 
Pennsylvania Game Commission 
Pennsylvania Fish and Boat Commission 
Pennsylvania Department of Conservation and Natural Resources 
Pennsylvania Department of Environmental Protection 
U.S. Army Corp of Engineers 
Pennsylvania Biological Survey 
Pennsylvania Natural Heritage Programs 
The Nature Conservancy 
Western Pennsylvania Conservancy 
Local/state chapters of conservation stakeholder organizations 
Interested individuals 
Colleges and universities 
 
• Protection of Highest-Priority Sites 

Target: Protect remaining exemplary wetlands in the Commonwealth. Prioritization of large 
sites that still retain a high level of biotic integrity (minimally-impacted conditions) will 
serve to protect the greatest number of CWCS-Priority species. Indicator species for such 
wetlands could include northern harrier, short-eared owl, black tern, American bittern and 
other area-sensitive species. Exemplary lakes and ponds might be characterized by Iowa 
darter, spotted sucker, and spotted gar. 
Measure: Sites/acres identified for protection 
Issue: Most priority wetland sites receive some level of state/federal protection from 
destruction. However, management and recreational activities can degrade quality habitats 
to the point of no longer being useful to a species. Therefore, public resource agencies 
should review current habitat management and recreational use of the highest priority sites 
to ensure that it is appropriate. For Immediate Concern and High Level Concern species, 
currently-occupied sites warrant immediate protection.  
Prioritized Implementation Actions: 
Level 1 
• Identify target species that can serve as indicators of high-priority wetlands. 
• Develop guidelines for best-management/multi-species management of large-scale, as 
well as isolated small, wetlands.  

• Assess the feasibility of enacting best-management measures at highest-priority 
wetlands sites,such as development of wetland buffer zones, no aquatic vegetation removal 
near wetland margins, limited or no mowing of shorelines/riparian buffers, and 
identification of no wake zones along certain shorelines.  

Level 2 
• In cooperation with other state, federal and local partners, develop a comprehensive 
GIS data layer of current conservation easements and managed properties to help focus 
attention on sites and highlight areas of need. 
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• Provide long-term protection of highest-priority sites through conservation easements, 
land acquisitions and/or landowner awareness.  

• Support streambank fencing efforts and other programs that protect the quality of 
existing wetlands. 

Coordination: 
Pennsylvania Fish and Boat Commission  
Pennsylvania Game Commission 
Pennsylvania Department of Conservation and Natural Resources, Bureau of Forestry 
Pennsylvania Department of Conservation and Natural Resources, Bureau of State Parks 
Pennsylvania Department of Environmental Protection 
U.S. Army Corps of Engineers 
Pennsylvania Biological Survey’s Amphibian and Reptile Technical Committee 
The Nature Conservancy 
The Western Pennsylvania Conservancy 
Conservation partners and stakeholders 
Various colleges and universities 
 
• Assess Impacts of Groundwater/Surface Water Withdrawal 
Target:  Assess impacts of groundwater/surface water withdrawal on priority sites and 
species. 
Measure:  Assessment protocols developed; assessments conducted. 
Issue: Water quantity is an emerging issue in managing aquatic resources. Surface and 
groundwater withdrawals affect stream flows, vernal pool occurrence and wetland 
hydrology. Currently, regulatory authority is very weak relative to such impacts and impact 
assessments are not adequate. Many Immediate Concern reptiles and amphibians are 
particularly vulnerable to water quantity issues. 
Prioritized Implementation Actions: 
• Research effects of long-term water withdrawal on Immediate/High-Level Concern 
species . 

• Pursue funding opportunities to assess withdrawal impacts. Groundwater pumping 
effects are often very expensive to study. 

• Assess groundwater/surface water quantity and withdrawal impacts on highest-priority 
sites. (Pumping effects are often delayed, but current impact assessments do not take this 
into account). 

• Develop protection measures to mitigate withdrawal impacts on highest-priority sites.    
• Develop appropriate regulatory controls to protect these habitats. 
• Encourage the Pennsylvania Department of Environmental Protection, Susquehanna 
River Basin Commission and Deleware River Basin Commission to seek assistance in 
identifying impacts to priority sites. 

• Support the State Water Plan Statewide Committee’s development of critical water 
planning areas.   
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• Support the assessment of safe yield on aquatic habitats (i.e., the amount that can be 
withdrawn without adverse impacts on consumptive and non-consumptive uses).  

Coordination 
Pennsylvania Fish and Boat Commission 
Pennsylvania Department of Environmental Protection 
Susquehanna River Basin Commission 
Delaware River Basin Commission 
State Water Plan Statewide Committee and Critical Water Planning Area Subcommittee 
Private stakeholders 
Conservation partners 
 
• Coordinated, Strategic Wetland Protection and Restoration 

Target: To minimize loss and degradation of currently available wetland habitat and to 
increase amount available through habitat restoration where possible. 
Measure:  Wetland inventory and completed restoration projects. National Wetlands 
Inventory (NWI) data, and other measures to be established. Greater detail than that 
provided by NWI may be needed to identify, monitor and conserve Pennsylvania’s smaller 
wetlands. 
Species Target(s): Wetland-associated species (Tables 14.4-14.8). 
Issue:  General habitat goals (protect the best of what remains, restore and improve degraded 
or impaired habitats) outlined in the wetlands section(s) of Appendix 2 should be followed, 
and the specific acreage targets for wetlands presented in the Pennsylvania Waterfowl 
Management Plan 1991-2000 should be updated and followed.  In this Waterfowl Plan, the 
statewide objectives are to protect 88,000 acres of critical waterfowl and wetland habitats 
from further loss and/or degradation, enhance 70,000 wetland acres, and create 11,000 acres 
of new wetlands. Qualitative goals and measures for Pennsylvania wetlands also should be 
adopted. Goals and objectives of the Atlantic Coast Joint Venture’s Delaware River Basin 
Waterfowl Focus Area should be adopted and supported where feasible.  
Prioritized Implementation actions: 
Level 1   
• Establish comprehensive and coordinated wetland goals and specific acreage targets for 
each physiographic region. 

• Continue monitoring and the implementation of conservation measures.  
• Cooperate with the broader North America Waterfowl Management Plan Joint Ventures 
programs is recommended.  

• Participate in outreach programs for landowners and developers designed to give 
information on the importance of wetland habitat and laws protecting them. 

• Support programs such as Partners for Wildlife that provide technical and financial 
assistance to landowners wishing to restore drained wetlands. 

Level 2 
• Identify, prioritize, and protect all remaining large-scale wetlands and complexes.  
• Where possible, restore wetlands and wetland quality.  
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Coordination: 
Pennsylvania Game Commission 
Partners for Wildlife 
U.S. Fish and Wildlife Service 
Private landowners with wetlands or previously drained wetlands 
Breeding Bird Atlas participants 
Local universities and colleges 
Ducks Unlimited 
Important Mammal Areas / Important Bird Areas programs 
 
• Develop Multi-species Management Guidance 

Target: To determine which wetland restoration practices are most effective for improving 
wetland habitat for target species.  
Target Species: Species of Greatest Conservation Need, as well as Immediate 
Concern/High-Level Concern species occurring on targeted sites. 
Measure:  Presence or change in abundance of target species before and after habitat 
restoration. 
Issue:  Natural succession of emergent marsh mosaics, wet meadow sites is a constant threat 
to resident species.  Flooding, mowing, burning, and herbicides can help to create mosaic 
patterns of open water and emergent vegetation and the grassy/wet meadows required by so 
many CWCS-Priority wetland species. Habitat restoration projects should focus on areas 
with minimal human disturbances. 
Prioritized Implementation actions: 
Level 1 
• Review literature to identify best management issues and recommendations. 
• Incorporate information derived from research on land-use impacts to target 
populations.  

• Provide information to land managers to assist them in identifying priority wetland 
communities. 

• Provide an understanding of how size, condition and landscape context affect the 
viability of the habitat system. 

• Assess stresses and sources of stress affecting wetland habitat systems. 
• Describe management options appropriate for achieving desired management 
objectives. 
• Present best-management practices for the CWCS-Priority species that depend upon 
wetland habitats.  

Level 2 
• Include information on managing possible dispersal corridors.  
• Develop guidelines for cooperators in other areas to conserve and enhance wetland 
habitat.   

• Develop training workshops, management guidance, manuals, etc., in a format and style 
useful to public and private resource managers and reclamation interests. 
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• Select a publicly-owned site to serve as a demonstration/model area. 
• Link data on restorative wetland practices with population data to determine the effects 
of specific habitat manipulations on population abundance.   

Coordination: 
Pennsylvania Game Commission 
Pennsylvania Fish and Boat Commission 
Pennsylvania Biological Survey Technical Committees 
Colleges and universities 
Conservation partners 
 
• Maintain viable breeding populations of CWCS-Priority species associated with 
wetlands. 

Target: To ensure that adequate habitat exists to sustain viable populations and that 
successful reproduction/recruitment occur to maintain viable numbers of reproductive 
adults. 
Measure: Survey the quality of wetland and upland habitats; conduct surveys of wetland 
habitats, assess population size and age structure of target species. 
Issues: Of utmost concern is the loss of wetland habitats. Without adequate legal protection, 
these vital habitats will continue to be destroyed/degraded. Other issues include continued 
loss/degradation of surrounding upland habitats. 
Prioritized Implementation Actions: 
Level 1  
• Ensure adequate state-level protection of priority species through legislation, 
development of management plans, interagency coordination, etc. 

• Develop monitoring protocols for high-priority populations throughout Pennsylvania. 
Level 2  
• Compare genetics of isolated, peripheral, and/or disjunct populations in Pennsylvania 
with those from the species’ major contiguous area of distribution. 

Coordination: 
Pennsylvania Game Commission 
Pennsylvania Fish and Boat Commission 
Pennsylvania Biological Survey Technical Committees 
Colleges and universities 
Conservation partners 
 
 
Level 2 – priority over the next 5-10 years 
 
• Habitat Assessment for Wetland-Associated Species 

Target: To investigate the life history and habitat requirements of high-priority species and 
evaluate the role of Pennsylvania in the conservation of these species. 
Measure: Assessments conducted. 
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Issue:  Proactive conservation is unlikely to be successful without a full understanding of the 
habitat requirements of target species and response to habitat manipulations and change over 
time. Establish specific habitat information for CWCS-Priority species that are identified as 
Species of Greatest Conservation Concern. Emphasis on Immediate Concern, High-Level 
Concern, and PA Vulnerable species would also be appropriate. 
Prioritized Implementation Actions: 
Level 1  
• Conduct life history studies of priority species, when such information is lacking. 
• Examine nesting ecology and nesting habitats in Pennsylvania. 
• Research the effect of invasive plant species, such as purple loosestrife and common 
reed, on breeding success. 

• Identify critical nesting habitats in need of protection or management. 
• Determine land management practices that reduce human-induced mortality factors for 
impacted species.  

Level 2  
• Use GIS in conjunction with field studies to produce a more fine-scale definition of 
suitable habitat for high-priority wetland species and assess temporal changes in habitat 
availability such as the conversion of the state’s emergent wetlands to shrub-scrub 
wetlands. 

• Assess habitat quality by examining reproductive output of wetland-associated birds or 
other easily-detected species in different habitats, perhaps by intensive studies located in 
various sites (Important Bird Areas, etc.).  

• Monitor wetland quality on a continuing basis.   
Coordination: 
Pennsylvania Department of Conservation and Natural Resources 
Pennsylvania Department of Environmental Protection 
Pennsylvania Game Commission 
U.S. Fish and Wildlife Service  
U.S. Army Corps of Engineers 
U.S. Department of Agriculture, U.S. Forest Service - Allegheny National Forest 
U.S. Department of  Agriculture, Natural Resources Conservation Service 
Counties and Municipalities 
The Nature Conservancy 
Audubon Pennsylvania- Important Bird Areas Program 
Colleges and universities 
 
Target: To identify concentrated migratory corridors and stopover sites to target for 
protection and management. 
Target Species: Migratory marsh birds/waterfowl. In particular, common moorhen and/or 
American coots are ideal candidates for a radio telemetry study to help understand migratory 
patterns, because they are not secretive.  A paternity study and geographic migration data 
could be paired to allow for a better understanding of migratory patterns  
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Measure: Stopover sites identified. 
Issue: Although many wetland-associated birds are migrants in Pennsylvania, there is 
evidence that the condition of migratory stopover sites has an effect on the condition of 
these birds upon reaching their breeding grounds.  This, in turn, could have an effect upon 
their reproductive success. 
Prioritized Implementation actions:  
Level 1 
• Identifying important migratory pathways and their environmental quality is key to the 
protection of this species in Pennsylvania. 

• Initiative site protection/management efforts. 
• Conduct long-term monitoring through comprehensive programs such as Christmas 
counts and Migratory Bird Day is a good tool for monitoring current trends in this species. 

• Cooperate with the broader North America Wwaterfowl Management Plan Joint 
Ventures programs in state and regional wetland management and protection efforts.   

Coordination: 
Local birding communities and clubs  
Regional Audubon societies 
Pennsylvania Game Commission  
Pennsylvania Department of Conservation and Natural Resources, Bureau of Forestry  
Watershed organizations 
Local conservation districts  
 
 
• Wetland Monitoring and Adaptive Management 

Target:  Develop a standardized protocol to periodically assess wetlands to identify trends 
and detect changes in condition of wetland habitats. 
Target species: Wetland-associated species (Tables 14.4 – 14.8). 
Measure: Wetland quantity and quality indices. 
Issue: Because many wetlands, even nominally protected parcels, are still undergoing direct 
and indirect degradation that could have significant impacts on wetland-associated species, 
it is important to have reliable information on the changing availability and quality of 
wetland habitats. Based on currently available products, a 5– to 10-year periodic assessment 
of the trends and condition of potential habitat should be possible. The Natural Resources 
Conservation Service of the U.S. Department of Agriculture produces an assessment of the 
condition and trends of land use and wetlands every year that will eventually include state 
and sub-state data (USDA 2002). The National Wetlands Inventory (NWI) is mandated to 
provide status and trends reports to Congress at 10-year intervals (USFWS 2002). NWI can 
provide valuable information to aid the management, restoration, and monitoring of 
wetlands. However, for many states, NWI data are not current and need to be updated. An 
current land use classification for the state, using remote-sensing data, was recently 
produced (Warner 2003), and multiple sources exist for future remote-sensing analyses (e.g., 
the U.S. Geological Survey’s Multi-Resolution Land Characteristics Consortium; review at  
http://www.mrlc.gov/). Synthesis of these and other potential sources of habitat information 
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should provide background for consideration of population trends and conservation actions 
targeting wetland-associated species.  
Prioritized Implementation Actions:  
Level 1 
• Assess the feasibility of using NWI information for preliminary 

assessment of wetlands when identifying exemplary sites. 
• Encourage U.S. Fish and Wildlife Survey to update NWI information for Pennsylvania. 
• Identify the condition of wetland and water-body buffers based upon NWI information. 
• Produce a preliminary assessment of wetlands in the Commonwealth, based upon NWI 
information. 

Level 2  
• Periodically assess wetland quantity and quality throughout the region. 
• Use GIS in conjunction with field studies to produce a more fine-scale definition of 
suitable habitat for high-priority wetland species and assess temporal changes in habitat 
availability such as the conversion of the state’s emergent wetlands to shrub-scrub 
wetlands. 

• Assess habitat quality by examining reproductive output of wetland-associated birds or 
other easily-detected species in different habitats, perhaps by intensive studies located in 
various sites (Important Bird Areas, etc.).    

• Identify potential wetland restoration sites (degraded wetlands), based upon NWI 
information 

 
Coordination: 
Pennsylvania Department of Conservation and Natural Resources- state parks, forests 
Pennsylvania Department of Environmental Protection- environmental protection 
Pennsylvania Game Commission- state game lands 
U.S. Fish and Wildlife Service – wetlands monitoring inventory data update 
U.S. Army Corps of Engineers- wetlands protection 
U.S. Department of Agriculture, U.S. Forest Service- Allegheny National Forest 
U.S. Department of Agriculture, Natural Resources Conservation Service- CREP 
Counties and Municipalities- comprehensive planning 
The Nature Conservancy- land acquisition and research 
Audubon Pennsylvania- Important Bird Areas Program 
Environmental Resources Research Institute, Pennsylvania State University 
GIS and Remote Sensing Center, Wilkes University 
Pennsylvania State Cooperative Wetlands Center, Pennsylvania State University  
U.S. Fish and Wildlife Service Regional Wetland Coordinator 
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14.7 STATEWIDE PRIORITY CONSERVATION ACTIONS – WETLAND-
ASSOCIATED SPECIES 
 
• Presence/absence Surveys of Wetland-Associated Species 

Target: To gather presence/absence information for wetland-associated species that lack this 
information. 
Species Targets: 

IMMEDIATE CONCERN HIGH-LEVEL CONCERN PA  VULNERABLE 
BLANDING’S TURTLE BANDED SUNFISH BLACK BULLHEAD 

 
KIRTLAND’S SNAKE MOUNTAIN CHORUS FROG 

 
LONGEAR SUNFISH 

 NEW JERSEY CHORUS FROG GOLDEYE 
 

  
 

THREESPINE STICKLEBACK 

  COASTAL PLAIN LEOPARD 
FROG 

Measure: Survey design and implementation. 
Issue: The need for information on the presence/absence and current distribution of many 
species in Pennsylvania is evident. Once populations are found, information on habitat usage 
and movements of these species is needed to manage corridors of suitable habitat between 
potential breeding sites. 
Prioritized Implementation Actions: 
Level 1 
• Focus surveys within species’ historic ranges to determine if the target species still 
occurs in Pennsylvania. 

• Survey and identify extant and historic sites throughout species’ ranges. 
• Survey other sites of potential habitat throughout their ranges to detect new population 
occurrences. 

Level 2 
• Once populations are found, gather information on habitat requirements, non-breeding 
and hibernation habitats, migration corridors, home ranges, etc.   

• Survey areas between known sites to assess for suitability as dispersal corridors. 
• Develop a monitoring protocol to record breeding and evaluate population changes at 
known sites.  

• Conduct basic research on all facets of the biology and ecology of target species. 
Coordination: 
Pennsylvania Game Commission 
Pennsylvania Fish and Boat Commission 
Pennsylvania Biological Survey Technical Committees 
Conservation partners 
Colleges and universities 
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• Status Surveys of Wetland-associated species 
Target: To gather information on population status, distribution and abundance of wetland-
associated species when such information is needed to prioritize conservation efforts. 
Species Target(s) – Status Surveys:  

IMMEDIATE 
CONCERN 

HIGH-LEVEL 
CONCERN 

PA VULNERABLE MAINTENANCE 
CONCERN 

AMERICAN 
BITTERN 

SILVER-HAIRED BAT 
 

KING RAIL SKIPJACK HERRING 

 
SEDGE WREN 

 
QUEEN SNAKE 

 
LEAST  BITTERN 

WHITE CATFISH 

ATLANTIC 
STURGEON – R 

NORTHERN CRICKET 
FROG 

ROUGH GREEN 
SNAKE 

BOWFIN 

EASTERN SAND 
DARTER-R 

EASTERN RIBBON 
SNAKE 

BLACK BULLHEAD EASTERN 
MUDMINNOW 

GRAVEL CHUB 
 

EASTERN 
SPADEFOOT TOAD 

BRINDLED MADTOM  
 
 

LAKE STURGEON 
 

VIRGINIA RAIL 
 

TADPOLE MADTOM FOUR-TOED 
SALAMANDER 

 
SPOTTED GAR 

NORTHERN 
HARRIER 
 

CISCO FOWLER’S TOAD 

CHESAPEAKE 
LOGPERCH-R 

IOWA DARTER BLACKCHIN SHINER NORTHERN 
LEOPARD FROG 

 MOONEYE BIGMOUTH 
BUFFALO 
 

STRIPED CHORUS 
FROG 
 

 RAINBOW  SMELT THREESPINE 
STICKLEBACK 
 

COMMON MOORHEN 
 

 
 

 HICKORY SHAD PIED-BILLED GREBE 

 
 

 YELLOW-CROWNED 
NIGHT HERON 

SORA 
 

 
 

 
 

BLACK -CROWNED 
NIGHT HERON 

WILSON’S SNIPE 
 

 
 

 UPLAND CHORUS 
FROG 
 

BROOK SILVERSIDE 

  WESTERN CHORUS 
FROG 
 

LONGNOSE GAR 

   ALDER 
FLYCATCHER 

 
Measure: Survey design and implementation.  
Issue: Establish basic information regarding Pennsylvania population size, structure, 
viability and management/recovery needs of CWCS-Priority species. Initial emphasis should 
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be on Species of Greatest Conservation Concern. Emphasis on Immediate Concern and 
High-Level Concern species also would be appropriate. 
Prioritized Implementation Actions: 
• Survey and identify extant and historical sites throughout species’ ranges. 
• Survey other sites of potential habitat throughout their ranges to detect new population 
occurrences.  

• Estimate population size and age structure and assess population health. 
• Identify life history requirements and optimum habitat characteristics.  
• Identify key characteristics of successfully breeding populations. 
• Identify extant threats that may jeopardize remaining populations. 
• Implement management and recovery actions.   
• Survey areas between known sites to assess for suitability as dispersal corridors. 

• Develop a monitoring protocol to record breeding and evaluate population changes at 
known sites. 

Coordination: 
Pennsylvania Game Commission 
Pennsylvania Fish and Boat Commission 
Pennsylvania Biological Survey Technical Committees 
Conservation partners 
Colleges and universities 
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14.8 SPECIFIC CONSERVATION ACTIONS TARGETING SPECIFIC WETLAND 
TYPES 
 
Freshwater/Estuarine Emergent Marsh 
 
• Identification and Targeted Protection of Small, Isolated Wetlands and Wetland 
Complexes 

Target: Identify and protect small, isolated wetlands and wetland complexes. 
Measure: Sites/acres identified, protected. 
Issue: An overall conservation objective would be to conserve and protect as many high-
priority breeding areas and the surrounding habitats as possible.  Many wetlands would be 
regulated by the Pennsylvania Department of Environmental Protection and/or the U.S. 
Army Corps of Engineers, and thus already are afforded some degree of protection.  
However, smaller, isolated aquatic wetlands and wetland complexes (those not leading to 
navigable waters) may not be regulated by these agencies.  As mentioned previously, current 
management of sites should be reviewed.  
Prioritized Implementation Actions: 
• Survey and identify extant and historical wetland complexes within high-priority 
species’ ranges. 

• Survey areas between known sites to assess for suitability as dispersal corridors. 
• Develop a monitoring protocol to record breeding and evaluate population changes at 
known sites.  

• Ensure adequate state-level protection of existing isolated wetlands    
Coordination: 
Pennsylvania Fish and Boat Commission  
Pennsylvania Game Commission 
Pennsylvania Department of Conservation and Natural Resources 
Pennsylvania Department of Environmental Protection 
U.S. Fish and Wildlife Service, Delaware Estuary Program 
U.S. Army Corps of Engineers 
Pennsylvania Biological Survey Amphibian and Reptile Technical Committee 
The Nature Conservancy 
The Western Pennsylvania Conservancy 
Conservation partners and stakeholders 
Various colleges and universities  
  
 

• Protection of Associated Uplands 
Issue:  Most CWCS-Priority species that rely upon wetlands also require intact upland 
habitats. Therefore, establishing buffer zones around priority sites is a critical component of 
wetland conservation.  However, no regulations currently are in place in Pennsylvania to 
protect essential riparian habitats. Although the level of protection would vary with habitat 
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type and distance from wetlands, statutes such as those in Florida and Massachusetts that 
delineate buffer zones of 100 feett around wetlands could protect many priority species. 
Prioritized Implementation Actions: 

• Evaluate regulations 
• Support efforts to restore and enhance riparian habitats/buffers 
• Support efforts to enact buffer zone regulations 

Coordination: 
Pennsylvania Game Commission 
Pennsylvania Fish and Boat Commission 
Pennsylvania Department of Environmental Protection 
Pennsylvania Department of Conservation and Natural Resources, Bureau of Forestry 
Pennsylvania Department of Conservation and Natural Resources, Bureau of State Parks 
Pennsylvania Department of Environmental Protection 
U.S. Army Corps of Engineers 
Conservation and economic stakeholders 
 
• Targeted Protection and Management of Large Wetlands 

Target:   Emergent wetlands > 10 hectares in size.  Identify, inventory, prioritize, and protect 
all sites with > 10 hectares of emergent marsh. Maintaining suitable habitat for CWCS 
priority species that require large wetland sites will also protect sustainable populations of 
most other priority species in this habitat suite. 
Measure: Number of targeted sites, size, wetland type and condition. 
Issue: Loss and degradation of large-scale emergent wetland habitat continues to be a 
primary threat to many wetland-associated species in the Commonwealth.  Though large 
wetlands receive some level of legal protection from destruction, they are still subject to 
ongoing degradation. Also, opportunities exist for incorporating the management of CWCS-
priority species into existing management activities. 
 
Preservation, protection, and improvement of large-scale wetland habitats, particularly those 
greater than 50 hectares, are the most urgent management needs for area-sensitive wetland 
species. Large-scale wetlands also need to be protected from chemical contamination, 
siltation, eutrophication, and other forms of pollution that directly harm priority species 
and/or their food supplies. Land managers have a host of management options when dealing 
with large-scale wetlands. Water-level manipulation may be needed to arrest succession in 
eutrophic situations. Where appropriate, liming and fertilizing dikes and adjacent fields can 
increase the productivity and raise the pH of many nutrient-poor, acidic wetlands in the 
northeastern counties. Infestations of purple loosestrife, which are detrimental, can be 
controlled with herbicides, physical removal, and burning (Gibbs and Melvin 1992).  
Species/habitat priorities within a physiographic/statewide context should be carefully 
examined before deciding upon management prescriptions for large-scale wetlands.  
Prioritized Implementation Actions: 
• Preserve all large (> 10 hectares) freshwater wetlands from development, draining, and 

other forms of habitat loss. 
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• Design a regional management program for wetland species that continue to be 
threatened by habitat loss, including increased coordination among managers and 
biologists to prevent duplication of research efforts and to share current information. 

• Assess the effects of wetland management activities on target species either through 
experimental manipulation, literature review, or technical expert input. 

• Maintain hemi-marsh conditions favored by grebes and ducks by periodic reversal of 
vegetation succession that opens some of the extensive stands of emergent vegetation. 

• Maintain suitable habitat for nesting in nearby areas during wetland management. 
• Creation of new nesting habitat may be needed for some species.  Minor alterations to 

existing management activities for waterfowl, such as leaving some dense stands of 
cattail and bulrush for nesting sites and maintaining fairly stable water levels during the 
nesting season, should benefit many CWCS-priority species.  Complete drying of 
impoundments during draw-downs should be avoided to prevent the die-off of small 
fish, amphibians, and dragonflies, which are a major food sources for many of these bird 
species.  Slow draw-downs should benefit bitterns by providing suitable foraging habitat 
and encouraging dense stands of emergent vegetation for nesting. 

• Assess the feasibility of incorporating and implementing the goals and recommendations 
of the Atlantic Coast Joint Venture Delaware River Basin Waterfowl Focus Area and the 
Lower Susquehanna River Focus Area. 

 Coordination: 
Pennsylvania Game Commission 
Partners for Wildlife 
U.S. Fish and Wildlife Service 
Private landowners with wetlands or previously drained wetlands 
Breeding Bird Atlas participants 
Local universities and colleges 
Ducks Unlimited 
Important Mammal Areas Program 
Important Bird Areas Program 
 
 
Shrub-scrub Swamp 
• Identify, protect, and implement appropriate management on high-quality high 
elevation shrub-scrub swamp sites. 

Target: Zero net loss of high-quality shrubby wetlands that support high densities of CWCS-
priority species requiring relatively large habitats. High elevation indicator/target species: 
Appalachian cottontail, snowshoe hare, alder flycatcher, olive-sided flycatcher. Low 
elevation indicator/target species: spotted turtle, eastern ribbon snake, American woodcock, 
and willow flycatcher. 
Measure:  Acres of shrub-scrub wetland habitat targeted. 
Issue: Targeted protection and management activities on sites supporting high densities of 
CWCS-priority species requiring relatively large habitat patches should help ensure habitat 
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protection for the species suite (including fish) that require shrub-scrub swamp wetlands 
within state. 
Prioritized Implementation Actions:   
Level 1 
• Develop conservation plans for most consistently used and best sites. 
• Protect known sites, when needed, by seeking land acquisition or conservation 
easements for private lands at or adjacent to priority sites that are critical to continued 
viability of site.  

• Develop best-management silvicultural practice recommendations to promote growth 
and regeneration where CWCS-priority species could occur.  Such management practices 
also would benefit game species by providing low conifer growth and more winter thermal 
cover.   

Level 2 
• Coordinate with the National Wetland Inventory to monitor losses and restoration of 

shrubby and forested wetlands in Pennsylvania. 
• Develop an outreach program to educate private landowners, land managers, and 

wetland-oriented non-governmental organizations (especially those involved with 
wetland restoration activities, e.g., Ducks Unlimited) about the importance of shrubby 
and forested wetlands (in addition to emergent wetlands) to CWCS-priority wildlife.   

• Integrate management/recovery plans for CWCS-priority species with other species of 
similar habitat affinities for which are given conservation priority in other programs 
(e.g., Partners in Flight). 

• Monitor target populations to determine success of protection efforts. Initiate and/or 
increase participation in more specialized bird surveys that would be especially effective 
with this species.  Some examples of these surveys are Cornell’s Birds in Forested 
Landscapes (Cornell Laboratory of Ornithology 1997) and the Mountain Birdwatch 
project conducted by the Vermont Institute of Natural Science (VINS) for boreal forest 
birds in mountain habitat islands.    

Coordination: 
Federal:  
U.S. Army Corps of Engineers 
U.S. Fish and Wildlife Service, National Wetland Inventory 
U.S. Fish and Wildlife Service, Breeding Bird Laboratory 
U.S. Forest Service, Allegheny National Forest 
U.S. Forest Service, Northeastern Research Station 
U.S. National Park Service 
State:  
Pennsylvania Game Commission, Bureau of Wildlife Management 
Pennsylvania Game Commission, Bureau of Land Management 
Pennsylvania Game Commission, Bureau of Information and Education 
Pennsylvania Department of Conservation and Natural Resources, Bureau of Forestry 
Pennsylvania Department of Conservation and Natural Resources, Bureau of State Parks 
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Pennsylvania Department of Environmental Protection, Division of Waterways, Wetlands, 
and Erosion Control 

Pennsylvania State University, Cooperative Wetlands Center 
Pennsylvania Biological Survey Ornithological Technical Committee 
Private:  
Audubon Pennsylvania 
Ducks Unlimited 
The Nature Conservancy 
Partners in Flight  
Pennsylvania Habitat Alliance  
The Ruffed Grouse Society 
Western Pennsylvania Conservatory 
 
Forested Wetlands and Bogs 
Within the United States, forested wetlands are experiencing dramatic reductions in area and 
changes in plant composition. Nationwide, forested wetlands account for the 
greatest amount of wetland loss. Between the 1950s and 1970s, nearly 2.5 million hectare of 
forested wetland were lost. Much of this loss was  caused by the harvest of wetland forests 
or to filling or draining of forested wetlands for conversion to agriculture or urban 
development.  
 
Red spruce swamps/bogs are regenerating well in the Dutch Mountain area of Wyoming 
county and parts of the Poconos.  Forest practices should be implemented that favors conifer 
regeneration and protects high elevation wetlands and streamside habitat.  These practices 
also would benefit other wildlife of conservation and recreational value.   
 
• Identification and Protection of High-Priority Bogs 
Target: Protect all remaining high-elevation and boreal spruce-bog habitat suitable for 
associated species of concern, with the goal of maintaining populations at no net loss. Bog 
species known to co-occur include four-toed salamander, winter wren, blackpoll warbler, 
yellow-bellied flycatcher, olive-sided flycatcher, northern harrier, red-breasted nuthatch, 
Swainson’s thrush, Blackburnian warbler, northern waterthrush, Canada warbler and red 
crossbill.  
Measure: Sites targeted for protection/management attention. 
Issue: Relatively few extensive forested wetlands currently exist. Many significant blocks of 
this habitat type are protected on government-owned lands or lands 
controlled by nonprofit conservation organizations. Objectives should focus on 
maintaining the current distribution and abundance of significant forested wetland blocks. 
Management efforts in these areas should seek to maintain or enhance upland bogs where 
these species occur and where habitat restoration may attract new populations.   Such efforts 
may be specifically targeted to minimally-impacted sites in the Poconos area where these 
species have occurred historically. 
Prioritized Implementation Actions: 
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Level 1 
• Identify most critical habitat patches, using GIS and ground-based surveys. 
• Identify real and potential threats to these areas from human disturbance, as well as 
from conflicting management activities. 

• Target habitat patches on private lands for conservation easement, technical outreach to 
landowners, or possible acquisition. 

• Identify and enforce laws and regulations pertaining to high elevation mountaintops and 
wetlands. 

Level 2 
• Partner with non-governmental conservation organizations (e.g., The Nature 
Conservancy, National Audubon) to foster conservation planning and actions in critical 
habitat patches (e.g., Important Bird Areas). 

• Monitor target populations to determine success of protection efforts. Initiate and/or 
increase participation in more specialized bird surveys that would be especially effective 
with these species.  Some examples of these surveys are Cornell’s Birds in Forested 
Landscapes (Cornell Laboratory of Ornithology 1997) and the Mountain Birdwatch project 
conducted by the Vermont Institute of Natural Science (VINS) for boreal forest birds in 
mountain habitat islands. 

• Enter survey data into the Pennsylvania Natural Heritage Program to facilitate project 
reviews.    

Coordination: 
Pennsylvania Game Commission (chief landowner),  
Pennsylvania Department of Conservation and Natural Resources’ Bureau of Forestry, 
Pennsylvania Department of Conservation and Natural Resources’ Bureau of State Parks 
Allegheny National Forest  
Pennsylvania Important Bird Area Project - Pennsylvania Audubon  
Pennsylvania Society for Ornithology 
Cornell Lab of Ornithology  
Vermont Institute of Natural Science 
 
 
• Identification and Protection of large-scale forested wetlands 

Target: Protect and manage significant forested wetland blocks to prevent further loss and 
degradation. Protection/management of sites harboring populations of area-sensitive species 
(such as the Acadian flycatcher, yellow-bellied flycatcher, and red-shouldered hawk) should 
convey protection to many other CWCS-priority species within forested wetlands. 
Measure: Acres protected or under targeted management. 
Issue: Area-sensitive species associated with forested wetlands are abundant in some areas. 
Significant populations may be distributed within extensive swamps (>100 hectares) and 
along wide riparian forests (>30 meters) of major river drainages. Many significant 
populations currently occur on lands owned by Partners In Flight partners. However, no 
attempt has been made to identify and catalog populations. Signatures could easily be 
developed to remotely sense large habitat blocks.  Identifying indicator/target species that 
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are area sensitive, requiring relatively large habitat blocks, and using these species to target 
sites for protection should help conserve key habitat for other species contained in the site. 
Prioritized Implementation Actions: 
Level 1 
• Identify species that serve as indicators of large-scale forested wetlands. 
• Develop conservation plans for most consistently used and best sites. 
• Protect known sites, when needed, by seeking land acquisition or conservation 
easements for private lands at or adjacent to sites that are critical to the continued viability 
of the target site.  

• Integrate plans for target species with other species of similar habitat affinities that are 
given conservation priority in other programs. 

• Implement silvicultural practices that restore species diversity in forested wetlands.  
Level 2 
• Protect high-priority locations with buffers of at least 50 feet, but as much as 200 feet to 
protect the wetland from effects of fragmentation and solar desiccation (Forested Wetlands 
Task Force 1993, Gross 2003).    

• Wetlands with yellow-bellied flycatchers should be considered Exceptional Value 
wetlands and given all due protection.  Enter sites into Pennsylvania Natural Heritage 
Program database for information and protection measures.  

• Develop best-management silvicultural practice recommendations to promote growth 
and regeneration where priority conifer species could occur.  Such management practices 
also would benefit game species by providing low conifer growth and more winter thermal 
cover.   

Coordination: 
Federal:  
U.S. Army Corps of Engineers 
U.S. Fish and Wildlife Service, National Wetland Inventory 
U.S. Fish and Wildlife Service, Breeding Bird Laboratory 
U.S. Forest Service, Allegheny National Forest 
U.S. Forest Service, Northeastern Research Station 
U.S. National Park Service 
State:  
Pennsylvania Game Commission, Bureau of Wildlife Management 
Pennsylvania Game Commission, Bureau of Land Management 
Pennsylvania Game Commission, Bureau of Information and Education 
PA Department of Conservation and Natural Resources, Bureau of Forestry 
PA Department of Conservation and Natural Resources, Bureau of State Parks 
Pennsylvania Department of Environmental Protection, Division of Waterways, Wetlands, 

and Erosion Control 
Pennsylvania State University, Cooperative Wetlands Center 
PABS Ornithological Technical Committee 
Private:  
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Ducks Unlimited 
The Nature Conservancy 
Partners in Flight  
Pennsylvania Habitat Alliance  
The Ruffed Grouse Society 
Western Pennsylvania Conservatory 
Pennsylvania Important Bird Area Project - Pennsylvania Audubon  
PA Society for Ornithology.   
 
 

• Multi-species Management Guidance 
Target: To ensure adequate management of priority boreal wetlands and surrounding forest 
uplands. 
Measure: Guidance developed. 
Issue: Although jurisdictional wetlands are protected from destruction by federal legislation, 
these laws are generally not extended to silvicultural activities. For this reason, large tracts 
of forested wetlands that are critical to CWCS-Priority species are vulnerable to habitat 
degradation through inappropriate timber harvesting. 
Prioritized Implementation Actions: 
Level 1  
• Using geographical information collected in the above-listed projects and historic 
records, find landscape and ecosystem attributes for areas supporting northern waterthrush, 
olive-sided flycatcher, and other target species.   

• Identify habitat attributes and management techniques that improve the habitat for these 
species.   

• Find common habitat and landscape attributes between these species and other CWCS-
priority species, as well as game species.  

Level 2  
• Find congruence between species (including other taxonomic groups) that occur in the 
same landscape Examine potential for silviculture, watershed management, and fire-
management that would advance conservation of priority species that use the same 
habitats.   

• Using global positioning system and knowledge of congruence of rare and sensitive 
species, plan conservation strategies for protecting locations that have the best potential for 
boreal conifer species.  

• Write a management plan for the suite of boreal conifer species.   
• Integrate watershed protection, wildlife management, and forest plans into a more 
comprehensive conservation plan and implement it with an approach to bird conservation 
similar to that used by Partners In Flight. 

• Disseminate multi-species management recommendations to public and private resource 
managers.   

Coordination: 
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Pennsylvania Game Commission 
Pennsylvania Department of Conservation and Natural Resources, Bureau of Forestry 
Pennsylvania Department of Conservation and Natural Resources, Bureau of State Parks 
Allegheny National Forest 
Pennsylvania Important Bird Area Project - Dutch Mountain Wetlands, Pocono Lake 
Preserve, Tionesta Scenic Area   
Pennsylvania Society for Ornithology 
Nature Conservancy’s Northeast Pennsylvania  
Western Pennsylvania Conservancy  
Partners in Flight - Mountain Birdwatch (VINT)  
Pennsylvania Land Trust Association - North Branch Land Trust (Trucksville), Northcentral 
Pennsylvania Conservancy (Williamsport), the Wildlands Conservancy (Emmaus), the 
Pocono Heritage Land Trust (Pocono Pines), and the Seneca Highlands Conservancy 
(Bradford) 
Watershed associations - Mehoopany Creek WA, Bowman’s Creek WA, Loyalsock Creek 
WA, Muncy Creek WA, and Tobyhanna Creek / Tunkhannock Creek WA.    
 
Relevant Plans: 
American Bird Conservancy Green List (stewardship species for Northern Forest) 
Boreal Songbird Initiative (www.borealbirds.org) 
Partners In Flight Continental and State plans, including boreal forest island monitoring 
initiatives.  
Pennsylvania Important Bird Areas project (Pennsylvania Audubon and many local bird 
organizations).     
Vermont Institute of Natural Sciences.  Mountain Birdwatch Program.  
http://www.vinsweb.org/cbd/mtn_birdwatch.html 
 
Level 2 – priority over the next 5-10 years 
 
• Forested Wetland Restoration and Management 

Target: Protect existing forested wetlands and bottomland forests, encourage the recovery of 
destroyed or degraded forested wetlands or bottomland forests, and encourage the creation 
of new forested wetlands via natural (i.e., beavers) or human-related methods. 
Measure: Sites/acres targeted. 
Issue: The prothonotary warbler has strict habitat requirements; as such, it serves as a good 
representative species when considering forested wetlands. Prothonotary warblers require 
mature forested habitat that is found in close association with water (preferably flooded) that 
contains adequate large dead or live trees that provide nesting cavities.  These habitats 
historically have been destroyed in the state, and remaining areas of such habitat have often 
been negatively impacted by pollution or timber harvest.              
Prioritized Implementation Actions: (adapted from Sallabanks 1993) 
Level 1 
• Enforce existing legislation to protect forested wetlands. 
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• Identify and inventory all sites with confirmed or potential prothonotary warbler habitat 
within the state. Target these for protection and management (particularly occupied sites). 

• When possible, protect not only suitable forest habitat in, or directly adjacent to, water, 
but also protect adjacent areas of forest to create wide riparian buffers (>90 meters) and 
large forest patches for this apparently area-sensitive species.  

• If timber harvest is to be allowed in or near suitable habitat, minimize impacts by 
encouraging forest managers to leave large (>15 centimeters diameter breast height) trees 
or snags that provide cavities, and to leave enough trees to maintain a mostly closed 
canopy. 

• Continue to monitor current prothonotary warbler nests within the state to evaluate 
success rates and causes of failure.  This information may be important to guide future 
management efforts. 

Level 2 
• Initiate efforts to add artificial nest boxes to currently occupied habitats and other 
appropriate sites, targeting species that use artificial structures (like prothonotary warbler).   

• At appropriate sites, consider using water management practices to provide and 
maintain flooded forest habitat during the breeding season. 

• Investigate the use of beaver reintroduction or management in some locations as a 
means to create new potential habitat. 

Coordination: 
State agencies  
Pennsylvania Game Commission 
Pennsylvania Department of Conservation and Natural Resources 
Pennsylvania Department of Environmental Protection 
Federal land stewards (e.g., U.S. Fish and Wildlife Service, U.S. Forest Service) 
Federal research branches, college and universities 
Local government parks and recreation departments.   
Private and public foresters 
State and local Audubon Societies 
Pennsylvania Society for Ornithology 
Pennsylvania Breeding Bird Atlas 
Cornell Lab of Ornithology 
State land conservancies 
Private forest landowners. 
 
 

• Improved survey/monitoring of bog-associated species. 
Target: Accurate assessments of occurrence, population densities and trends among CWCS-
Priority birds occurring in boreal conifer wetlands. 
Measure: Surveys conducted; protocols developed 
Issue: Currently, species that do not occur along roadways or in relatively accessible areas 
are likely under-surveyed by Breeding Bird Survey routes. Bog species in need of additional 



Pennsylvania’s Comprehensive Wildlife Conservation Strategy Version 1.0 
________________________________________________________________________ 

 Page 14-53 

monitoring efforts include four-toed salamander, winter wren, blackpoll warbler, yellow-
bellied flycatcher, olive-sided flycatcher, northern harrier, red-breasted nuthatch, 
Swainson’s thrush, Blackburnian warbler, northern waterthrush, Canada warbler and red 
crossbill. In many cases, monitoring of bird populations should give an overall indication of 
changes in habitat quality - information that could be used to benefit CWCS-priority species 
from other taxa.  
Prioritized Implementation Actions:  
Level 1  
• Use established bird-monitoring programs to find new occurrence sites for target 
species.  Appropriate programs include Breeding Bird Surveys, Breeding Bird Atlas, 
Important Bird Areas, Natural Areas Inventories, the Pennsylvania Society of 
Ornithology’s Special Areas project, Allegheny National Forest bird monitoring, and other 
programs.  

• Initiate and/or increase participation in more specialized bird surveys that would be 
especially effective with this species.  Some examples of these surveys are Cornell’s Birds 
in Forested Landscapes (Cornell Laboratory of Ornithology 1997) and the Mountain 
Birdwatch project conducted by the Vermont Institute of Natural Science (VINS) for 
boreal forest birds in mountain habitat islands.    

• Conduct specific surveys for these and other rare boreal species in appropriate habitat 
(including acidic glacial peatland complexes and higher elevation coniferous palustrine 
woodlands) using a protocol listed in the Monitoring and Adaptive Management section 
below.  These surveys can be conducted in the context of projects listed above. 

• Map the occupied locations for future reference.  
• Enter the data collected in the above surveys in the Pennsylvania Natural Heritage 
Program and all associated projects.    

Level 2  
• Monitor locations where target species were located in the above-mentioned surveys.   
• As some standard projects are established or run their course, initiate and/or increase 
participation in more specialized bird surveys that would be especially effective for target 
species in the same ecosystems.  Some examples of these surveys are Cornell’s Birds in 
Forested Landscapes (Cornell Laboratory of Ornithology 1997) and the Mountain 
Birdwatch project conducted by the Vermont Institute of Natural Science (VINS) for 
boreal forest birds in mountain habitat islands.    

• Conduct specific surveys for Olive-sided flycatcher and other rare boreal species in 
appropriate habitat (including acidic glacial peatland complexes, higher elevation 
coniferous palustrine woodlands, and higher elevation barrens). 

Coordination: 
Pennsylvania Game Commission 
Pennsylvania Department of Conservation and Natural Resources’ Bureau of Forestry  
Pennsylvania Department of Conservation and Natural Resources’Bureau of State Parks 
Allegheny National Forest 
Pennsylvania Important Bird Area Project  
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Pennsylvania Society for Ornithology 
Nature Conservancy’s Northeast Pennsylvania  
Western Pennsylvania Conservancy  
Partners in Flight - Mountain Birdwatch (VINT)  
 
Related Plans: 
American Bird Conservancy Green List (stewardship species for Northern Forest). 
Boreal Songbird Initiative (www.borealbirds.org) 
Partners In Flight Continental and State plans.  
Pennsylvania Important Bird Areas project.      
 
 
LAKES AND PONDS 

• Status assessments/population surveys of CWCS-Priority fish 
Target: Accurate and up-to-date status assessments and population surveys for CWCS-
priority fish inhabiting lakes and ponds. For some species, like the three-spine stickleback 
and goldeye, basic presence/absence has yet to be determined. Priority lake- and pond-
associated species to receive status/population surveys would include: bigmouth buffalo, 
brook silverside, lake sturgeon, bowfin, eastern mudminnow, longnose gar, rainbow smelt 
(population in Lake Erie is introduced), spotted gar, and blackchin shiner. 
Measure: Surveys completed 
Issue: Because of the secretive habits of these fish, they exhibit a tendency to occupy 
waterways not often intensively sampled by ichthyologists, and the difficulties encountered 
when sampling heavily vegetated, soft bottomed waterways with seines or electro-fishing 
gear, some of these species are undoubtedly underreported in the state. A thorough survey of 
high-quality lakes/ponds and open water marshes is needed in order to prioritize 
conservation and recovery actions for CWCS-priority fish. 
Prioritized Implementation Actions: 
Level 1 

• Conduct a comprehensive survey of potential habitats for highest priority fish to 
definitively determine status.   

• Locations of recent records should be resurveyed.   
• Pennsylvania Fish and Boat Commission biologists should record incidental captures 

of target species during surveys and report changes in collection trends, when 
possible (example: spotted sucker). 

• Sampling protocol should include data collection to permit population estimates and 
age structure.  

• Analyze and measure physical and chemical habitat characteristics.   
Level 2 

• Develop threats assessments for highest-priority species to anticipate and manage 
changes to habitat, populations, or species status. 
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• For Immediate Concern/High-Level Concern species, develop a search image, based 
on extant factors and conditions at each occupied site, and, if possible, a predictive 
model should be prepared that will aid in the identification of potential habitat 
elsewhere.   

• Search image/habitat model tools should then be applied to searches within occupied 
drainages, and, if effective, expanded to others. 

• Develop conservation/management priorities based on survey information. 
• Monitor highest-priority populations (for example, Iowa darter) and habitat at 

occupied sites, along with water quality and habitat conditions, at five-year intervals 
using the same protocol employed during the initial status survey. 

Coordination: 
Pennsylvania Fish and Boat Commission 
Pennsylvania Biological Survey-Fish Technical Committee 
Land Conservancies 
Colleges and universities 
Private landowners 
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14.9 STATEWIDE PRIORITY CONSERVATION ACTIONS - HIGH PRIORITY 
SPECIES SUITES 
Summary conservation needs of Immediate Concern and High Level Concern species 
associated with wetlands are presented in this section. Detailed information on these species 
and on other CWCS-Priority wetland species can be found in Appendix 3. 
 
Chorus Frogs – Status Assessments 
Target Species: New Jersey, upland, western chorus frogs, (also coastal plain leopard frog). 
Measure: Survey design and implementation.  
Issue: Establish basic information regarding Pennsylvania population size, structure, 
viability and management/recovery needs of CWCS-priority species. Initial emphasis should 
be on Species of Greatest Conservation Concern. Emphasis on Immediate Concern and 
High-Level Concern species also would be appropriate. 
Prioritized Implementation Actions: 
• Survey and identify extant and historical sites throughout species’ ranges. 
• Survey other sites of potential habitat throughout their ranges to detect new population 
occurrences.  

• Estimate population size and age structure and assess population health. 
• Identify life history requirements and optimum habitat characteristics.  
• Identify key characteristics of successfully breeding populations. 
• Identify extant threats that may jeopardize remaining populations. 
• Implement management and recovery actions.   
• Survey areas between known sites to assess for suitability as dispersal corridors. 

• Develop a monitoring protocol to record breeding and evaluate population changes at 
known sites. 

Coordination: 
Pennsylvania Fish and Boat Commission  
Pennsylvania Game Commission 
Department of Conservation and Natural Resources, Bureau of Forestry 
Department of Conservation and Natural Resources, Bureau of State Parks 
Department of Environmental Protection 
U.S. Army Corps of Engineers 
Pennsylvania Biological Survey Amphibian and Reptile Technical Committee 
The Nature Conservancy 
The Western Pennsylvania Conservancy 
Colleges and Universities who would be willing to assist and fund studies 
 
 
Marsh Birds - Population Surveys 
Target: Attempt to survey wetland-associated breeding birds within the commonwealth. 
Species targets include American bittern, king rail, least bittern, Virginia rail, yellow-
crowned night heron, black-crowned night heron, and sora. 
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Measure: Wetland birds successfully breeding. 
Issue: Marsh bird vocalizations may go undetected, even in areas where they are relatively 
common, unless special efforts are made to locate them using prerecorded tapes of their 
territorial calls during the breeding season.  Even with tapes, however, observers cannot be 
assured that birds will respond when present.  Some marsh birds, such as least bitterns, 
frequent the deep-water edges of marshes and land-bound observers may be too far from 
them to elicit (or hear) responses.  In this case, best results have been obtained using canoes 
to access the birds’ habitat. Specialized survey protocols also may be required by other 
priority marsh birds. Because many wetland birds are difficult to monitor, there currently 
isn’t  sufficient information on where they are breeding or how successful they are. 
Prioritized Implementation Actions: 
Level 1 
• Use breeding bird atlas data to identify priority sites for surveys. 
• Design and conduct surveys specifically targeting marsh bird species using playback 
recordings.  The probability of detecting these species is greatly increased by the use of 
tape-recorded calls. 

• Use standardized North American marsh bird survey protocol on public lands. (Note: 
Statewide implementation of wetland bird surveys is planned through the 2nd Breeding 
Bird Atlas.)  

• Evaluate the efficacy of the new standardized North American wetland survey protocol 
through independent assessments of populations at sites known to support bitterns and 
other high-priority marsh birds.   

Level 2 
• Develop finer-scaled habitat requirement models to better predict potential habitat 
suitability with respect to anthropogenic and natural threats. 

• Evaluate habitat requirements of American bitterns in Pennsylvania, including use of 
natural and restored wetlands.  Develop a finer-scaled habitat requirement model to better 
predict potential habitat suitability. 

• Characterize site fidelity, annual survivorship, life-span, and age of first breeding.  
Much of this information could be collected through radio telemetry and banding studies.  
However, because of the very low abundance of American bitterns within the state, this is 
probably not a high priority at this time. 

Coordination: 
Pennsylvania Game Commission 
Pennsylvania Department of Conservation and Natural Resources Bureau of Forestry 
Pennsylvania DCNR Bureau of State Parks 
U.S. Fish and Wildlife Service John Heinz National Wildlife Refuge at Tinicum 
Pennsylvania Audubon Society 
Local conservation partners and landowners 
Breeding Bird Atlas 
Cornell Laboratory of Ornithology 
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Marsh Birds – Monitoring 
Target: Survey suitable habitat and historically occupied sites for CWCS-priority marsh 
birds on a regular (three-year) schedule to provide a better understanding of changes in 
population size. 
Measure: Surveys initiated/completed   
Issue: Multi-species marsh bird survey protocols have been developed by Dr. Courtney J. 
Conway, U.S. Department of the Interior, U.S. Geological Survey, Biological Resources 
Division.  The survey protocols were based on suggestions from a 1988 working group 
developed to help agencies design a standardized monitoring program.  These surveys were 
first conducted in 2003 and are designed to monitor both the birds and the habitat.  Data also 
are sent to a centralized location so regional and national databases can be developed.  The 
initial plan is for the survey to be used on National Wildlife Refuges and other protected 
areas across North America.  The Pennsylvania Game Commission and other public 
agencies with wetland habitat on their lands should consider using this survey protocol.  A 
detailed description of survey methodology including information on equipment needs for 
playback recordings and copies of data sheets is available online. 
Prioritized Implementation Actions:  
Level 1 
• Set up a specific survey for wetland species, such as American bitterns, using playback 
recordings (see details under monitoring and adaptive management).  In addition, survey 
suitable habitat and historically occupied sites on a regular basis to provide a better 
understanding of where these birds are.  The 2nd Pennsylvania Breeding Bird Atlas project 
has a wetland bird survey component that may fulfill part of this goal. 

• Conduct annual surveys (for two to three years) at highest-priority sites to provide 
baseline data on population distributions and abundance in a given region.  

Level 2  
• Repeat surveys (e.g., once every 3-5 years) to determine population trends. 
• Conduct threat analysis of core sites every five years to evaluate changes in habitat 
suitability.  

• Develop standard methods of measuring reproductive success to determine viability of 
sites with respect to wetland size and disturbance 

• Conduct studies on breeding biology to examine patterns of habitat use, causes and rates 
of juvenile and adult mortality, sources of nest failure, ability to re-nest, juvenile dispersal 
patterns, mating systems and philopatry, and diet of the highest-priority marsh bird species.  

Coordination: 
Pennsylvania Game Commission 
Pennsylvania Department of Conservation and Natural Resources’ Bureau of Forestry 
Pennsylvania Department of Conservation and Natural Resources’ Bureau of State Parks 
U.S. Fish and Wildlife Service, John Heinz National Wildlife Refuge at Tinicum 
Pennsylvania Audubon Society 
Local conservation partners and landowners 
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Breeding Bird Atlas 
Cornell Laboratory of Ornithology 
 
 
Colonial Nesting Birds – Management and Monitoring 
Target: Identify and Monitor Priority Sites for Colonial Species; Inventory of large colonies 
of CWCS-priority species and adequately monitor population sizes.  
Measure: Sites/colonies identified; survey/monitoring efforts. 
Issue: Colonial species are especially vulnerable to population losses when sites are 
destroyed or degraded. Large colonies need to be located, inventoried and monitored.  
Colonies are ephemeral and may require active management to maintain habitat suitability. 
Target species should include bank swallows, herons, egrets.  For bank swallows, high-
priority sites would include those sites used by colonies of >50 pairs. Priority sites also 
should include every site occupied by black-crowned and yellow-crowned night herons, as 
well as great egrets. 
Prioritized Implementation Actions: 
Level 1 
• Use information from existing surveys (e.g., Breeding Bird Atlas, PGC annual rookery 
surveys) to identify largest colonies. 

• Use information from existing surveys (e.g., Breeding Bird Atlas) to guide the search 
effort for additional high-priority sites.   

• Continue PGC heron/egret monitoring activities. 
• For bank swallows, nest holes are evenly spaced within a bank surface, so larger banks 

have the potential to support larger colonies and should be afforded the highest conservation 
priority. 
Level 2 
• Monitor colonies to assess threats and population sizes.   
• Assess the feasibility of developing a statewide bank swallow monitoring program 

based on a network of volunteer counters (similar to the PGC Summer Bat Concentration 
Survey). 
• Characterize active nests/colony sites. 
• Evaluate food resources at active sites and assess potential habitat. 
• Identify and conserve active foraging areas if their limited availability  is determined to 

be a limiting factor. 
Coordination: 
Game Commission 
Department of Conservation and Natural Resources 
Pennsylvania Department of Transportation 
Important Bird Areas Program 
Important Mammal Areas Program 
American Society of Civil Engineers 
Civil engineers, aggregate extraction companies, etc. 
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Audubon societies, Pennsylvanian Society for Ornithology, local bird clubs. 
Private landowners 
Research institutes and universities 
 
• Develop Management Guidance and Provide Technical Assistance to Private 
Landowners  

Target: Increase public awareness of the species’ needs. 
Measure: Landowner/manager contacts; management recommendations developed. 
Issue: Many priority sites are located on or in private property. Therefore, providing 
technical assistance to private landowners owning/managing high-priority sites is critical to 
the long-term conservation of human-associated species. Because of the vulnerability of 
colonial species, species targets should include bank swallows, herons, and egrets. For bank 
swallows, high-priority sites would include those sites used by colonies of >50 pairs. 
Priority sites also should include every site occupied by black-crowned and yellow-crowned 
night herons, as well as great egrets. 
Prioritized Implementation Actions: 
Level 1 
• Use landowner outreach to help ensure that highest-priority nest sites are not 
inadvertently destroyed. 

• Develop guidelines on the creation and maintenance of suitable nesting banks for bank 
swallows. 

• Develop and disseminate guidelines on the maintenance and protection of existing 
rookeries occurring on urban/suburban areas. 

• Disseminate management guidelines to relevant businesses, aggregate companies, civil 
engineers, landowners, and local government entities. 

• Produce and distribute information leaflets. 
• Provide technical assistance/management recommendations from PGC Regional 
Wildlife Diversity Biologists to high-priority landowners/sites. 

• Encourage landowners to consider enhancing existing sites or creating artificial 
structures if conditions warrant. 

• If there is no alternative but to destroy a high-priority site, encourage landowners to 
delay the work until the end of the reproductive season 

• Establish buffer zones around nest and roost sites, develop memorandum of 
understandings, and monitor possible threats. 

• Place predator guards around nest trees to enhance reproductive success. 
• Prosecute illegal killings.    

Level 2   
• Protect potential nesting territories found on public lands. 
• Foster links between conservation bodies, local ornithologists, relevant land managers, 
and local governments who often do not recognize the importance of human-associated 
sites and habitats.  
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• Projects that are likely to destroy an existing high-priority colony could be assessed and, 
if necessary, mitigated for under the advice of a Regional Wildlife Diversity Biologist. 
• Maintain bank swallow sites to remove vegetation and prevent collapse; otherwise, 
banks are likely to be abandoned by bank swallows after two or three years.  

• Encourage a long-term commitment to maintaining artificial nest structures, if 
recommended. 

Coordination: 
Pennsylvania Game Commission 
Pennsylvania Game Commission Regional Wildlife Diversity Biologists, Pennsylvania 
Landowners Assistance Program 
Pennsylvania Department of Conservation and Natural Resources 
Pennsylvania Department of Transportation 
Important Bird Areas Program, Pennsylvania Audubon 
Important Mammal Areas Program, Pennsylvania Wildlife Federation 
American Society of Civil Engineers 
Civil engineers, aggregate extraction companies, etc. 
Pennsylvanian Society for Ornithology 
Local bird clubs 
Private landowners 
Research institutes and universities 
 
Related Plans: 
Garrison, B. A. 1998. Bank Swallow (Riparia riparia). In The Riparian Bird Conservation 
Plan: a strategy for reversing the decline of riparian-associated birds in California. California 
Partners in Flight. www.prbo.org/calpif/htmldocs/riparian_v-2.html. 
 
Waterfowl - Habitat Protection and Management  
Conservation Objective: Coordinate, to the fullest extent possible, management activities 
targeting CWCS-priority waterfowl at the local, state, and regional levels. 
Species Target(s): American black duck, blue-winged teal, green-winged teal, ruddy duck, 
American coot, common moorhen, pied-billed grebe. 
Background: The Atlantic Coast Joint Venture identifies Focus Areas where waterfowl 
conservation efforts are to be concentrated in Pennsylvania, including the Northwest Focus 
Area and the Delaware Basin Focus Area where breeding Black Ducks and other priority 
waterfowl species are most common (Figure 14.1).  Also in Pennsylvania, Audubon 
Pennsylvania’s Important Bird Area (IBA) program promotes conservation of numerous 
wetlands (e.g., Pymatuning-Hartstown Complex, Conneaut-Geneva Marsh, Cussewago 
Bottoms, Middle Creek Wildlife Management Area, and Shohola Waterfowl Management 
Area) important to priority waterfowl in Pennsylvania. 
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Figure 14.1.  Pennsylvania Waterfowl Focus Areas from the Atlantic Coast Joint 
Venture of the North American Waterfowl Management Plan. 
 
Target:  Incorporate the habitat needs of CWCS-priority waterfowl into comprehensive 
targets for all wetland dependent species in Pennsylvania.  The general habitat goals (protect 
the best of what remains, restore and improve degraded or impaired habitats) outlined in 
Pennsylvania’s Wildlife and Wild Places (Moyer 2004) should be followed, and the specific 
acreage targets for wetlands presented in the Pennsylvania Waterfowl Management Plan 
1991-2000 (Hartman et al. 1991) should be updated and followed.  That Plan’s objectives 
are to protect 88,000 acres of critical waterfowl and wetland habitats from further loss 
and/or degradation, enhance 70,000 wetland acres, and create 11,000 acres of new wetlands. 
Qualitative goals and measures for Pennsylvania wetlands also should be adopted. 
Measure:  National Wetlands Inventory (NWI) data, and other measures to be established. 
Issue:  Greater detail than provided by NWI may be needed to identify, monitor and 
conserve Pennsylvania’s wetlands. NWI data needs to be updated for Pennsylvania. 
Prioritized Implementation Actions:   
Level 1 
• Establish comprehensive wetland goals and specific acreage targets for Pennsylvania. 

 Page 14-62 
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• Request U.S. Fish and Wildlife Service  to update NWI information for Pennsylvania.  
• Cooperate with the broader North America Wildlife Management Plan Joint Ventures 
programs in state and regional wetland management and protection efforts.   

Coordination: 
A number of government agencies and nongovernmental organizations, for example, the 
Pennsylvania Game Commission, the U.S. Fish and Wildlife Service and Ducks Unlimited, 
have a stake in waterfowl conservation.  Others, such as the County Conservation Districts, 
may not have a specific interest in waterfowl, but have a broad interest in wetland 
conservation and can help effect conservation of CWCS-priority waterfowl.   
 
Audubon Pennsylvania 
County Conservation Districts 
Ducks Unlimited 
U.S. Department Agriculture’s Natural Resources Conservation Service 
Northwestern Pennsylvania Duck Hunters Association 
Pennsylvania Department of Conservation and Natural Resources 
Pennsylvania Department of Environmental Protection 
Pennsylvania Fish and Boat Commission 
Pennsylvania Game Commission 
Pennsylvania Land Trust Alliance members 
Pennsylvania State University 
Susquehanna Waterfowlers 
The Nature Conservancy 
U.S. Fish and Wildlife Service 
Waterfowl, USA 
Western Pennsylvania Conservancy 
 
Relevant Plans:  
Relevant regional, state, national, and/or global plans covering priority waterfowl include: 
 
--Atlantic Coast Joint Venture 
--Audubon Important Bird Areas program 
--Black Duck Joint Venture 
--Eastern Habitat Joint Venture 
--North American Waterfowl Management Plan 

-- Waterbird Conservation for the Americas: The North American Waterbird Conservation 
Plan, Version 1. Waterbird Conservation for the Americas. Washington, DC, U.S.A.James 
A. Kushlan, Melanie J. Steinkamp, Katharine C. Parsons, Jack Capp, Martin Acosta Cruz, 
Malcolm Coulter, Ian Davidson, Loney Dickson, Naomi Edelson, Richard Elliot, R. Michael 
Erwin, Scott Hatch, Stephen Kress, Robert Milko, Steve Miller, Kyra Mills, Richard Paul, 
Roberto Phillips, Jorge E. Saliva, Bill Sydeman, John Trapp, Jennifer Wheeler, and Kent 
Wohl. 2002.  
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14.10 SPECIES OF GREATEST CONSERVATION NEED - WETLANDS 
Significant effort was made in the course of the CWCS development to identify and 
emphasize the unique role of Pennsylvania in conserving species of concern. A guiding 
objective of CWCS planning was to reach beyond ‘rarity,’ a reactive mode that forces 
managers to simply document the declines of a species. To achieve truly comprehensive, 
truly proactive management, managers must begin to direct attention to those species and 
habitats for which Pennsylvania serves a responsibility role. 
 
Considering species of concern through the dual lens of responsibility and imperilment 
quickly reveals where conservation actions should be directed under the State Wildlife 
Grants program.  Focusing “endangered species prevention” efforts and proactive 
management on the following species associated with wetland habitats will provide 
conservation results that will have the greatest impacts at the state, regional, national, and 
global levels (Table 14.9). See Appendix 3 for full species accounts of all CWCS-Priority 
species associated with wetlands. 
 
Although wetlands are a highly degraded/imperiled habitat, Pennsylvania does not play a 
responsibility role in the conservation of many wetland species. This likely results from the 
fact that Pennsylvania has already undergone such a high incidence of wetland loss: 
sensitive species are no longer present, therefore the Commonwealth is not a responsibility 
area for them.  However, there are many other Immediate Concern, High-Level Concern, 
and Pennsylvania Vulnerable species associated with wetlands. It is hoped that by careful 
attention to the wetland habitat conservation needs outlined in Section 14.6, and targeted 
management of species of conservation concern, other species will be conserved. 
Conservation needs of Immediate Concern and High Level Concern are presented at the end 
of this section. Detailed information on other CWCS-Priority wetland species can be found 
in Appendix 3. 
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Table 14.9: Species of Greatest Conservation Need – Wetlands  
See Appendix 3 for detailed species accounts. Refer to relevant Phyiographic Region 
summaries for research, conservation, and monitoring needs for Species of Greatest 
Conservation Need.  
 
 

Ohio 
Hills 

Lower 
Great 
Lakes 

Northern
Plateau 

Pocono
Plateau 

Ridge 
and 
Valley Piedmont

Coastal 
Plain 

Wetland 
Type 

Atlantic 
Sturgeon 
-R       XX 

Delaware 
River 
Estuaries 

Bog 
Turtle -R  (xx)   xx XX  

Wet 
tussock 
meadows 

Spotted 
Turtle-R  xx  xx XX xx  

Shrub/scrub 
swamp 

Tundra 
Swan–R 
migratory 
popn      XX  

Lakes w/ 
nearby 
grasslands 

 
XX – primary area of distribution 
xx  - secondary area of distribution 
(xx) – likely extirpated from area 
 
Refer to Appendix 3 for full species accounts of Species of Greatest Conservation Need as 
well as other CWCS-Priority species. 
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Appendix 14.1 – Species/Habitat Associations for Wetland Habitats 
 
Clearly defining species-habitat associations is somewhat complicated. For each wildlife 
species, the particular habitat it uses is complex and is often comprised of several parts of a 
landscape and several land-cover types or communities. Additionally, many species change 
their habitat use during various seasons and life-stages, and this further complicates the 
conservation of species and key habitats.  Also, the effort of associating species with key 
habitats is confounded because the habitat’s quality and/or function may rely upon unknown 
and/or off-site mechanisms.  Thus, for a species to be adequately conserved, all aspects of its 
key habitat(s) must be available in a quantity and quality sufficient for its survival.  
 
Though complicated and incomplete, it is nevertheless vitally important to attempt to 
associate species with their key habitats to begin formulating conservation goals and 
objectives. The following table contains summary information describing specific 
species/habitat associations relative to the habitat type covered in this section. This 
information is in DRAFT form and needs further refinement and additional input from 
technical experts to ensure its accuracy. Pennsylvania currently lacks a meaningful way to 
classify communities relative to terrestrial vertebrates. This is recognized as an ongoing 
priority by Pennsylvania’s natural resource agencies.  
 
Species-specific information detailing specific habitat requirements, the location and relative 
condition of key habitats, threats and factors affecting habitat quality and population trends 
of target species can be found in Appendix 3: CWCS-Priority Species Assessments. 
 

Table 14.9:CWCS-Priority species-habitat associations for emergent wetlands/marshes 
in Pennsylvania. (*Species which are limited to a specific physiographic region are noted, 
otherwise, the species occurs in various physiographic regions) 

Category 
Dominant 
Vegetation Quality  Specific Types 

Micro-
quality 

CWCS-
Priority 
Species 

Physiographic 
Region * 

Marsh  
Open 
Water   

W/ heavy 
vegetation, 
and 
organic 
debris Bowfin 

LGL – 
Conneaut 
Marsh, 
Presque Isle 

     
Brook 
Stickleback  

     
Central 
Mudminnow 

LGL – 
Conneaut 
Marsh 

     
Eastern 
Mudminnow  
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Common 
Moorhen  

     
Pied-billed 
Grebe  

    

W/artificial 
nest 
structures Osprey  

     
Great Blue 
Heron  

   

Vegetation/ 
open water 
mosaics 

W/dense 
shoreline 
veg (cattail, 
bulrush) 

American 
coot 

LGL-
Pymatuning;  
P – Glen 
Morgan Lake 

     Marsh Wren  
     Ruddy Duck CP 
       

Marsh 
Open  
water 

Gravelly, 
sandy 
shoreline
s   

Fowler’s 
Toad  

     
Solitary 
sandpiper  

  
Grasslan
d uplands   

Eastern 
Massasauga  

     
Blanding’s 
Turtle  

     Ruddy Duck  

   ???  
Green-
winged Teal  

     
Northern 
Cricket Frog 

RV-Luzerne 
Co. 

     
Wood Turtle -
R  

     
Kirtland’s 
Snake OH 

     

Shorthead 
Garter Snake 
-R NP 

    

Prefer 
large (>20 
acres) Marsh Wren  

   ???  Sora  

     
Northern 
Cricket Frog 

RV-Luzerne 
Co. 

     
American 
Bittern  

   ???  Least Bittern  

     
Northern 
Harrier  

       



Pennsylvania’s Comprehensive Wildlife Conservation Strategy Version 1.0 
________________________________________________________________________ 

 Page 14-73 

   ???  Virginia Rail  

     

Eastern 
Ribbon 
Snake  

    
>20 
hectares Black Tern  

       

    

Shallow 
(<2 ft) 
w/abundant 
vegetation 

Pied-billed 
grebe 

 
LGL –
Pymatuning 

     Ruddy Duck CP 

    
Shallow to 
med depth Sora  

   ???  King Rail  
     Great Egret  

     

Black-
crowned 
Night Heron  

     
Common 
Moorhen  

     
American 
Coot  

     
Wilson’s 
Snipe  

       
   ???  Marsh Wren  

     
Northern 
Cricket Frog  

     
New Jersey 
Chorus Frog  

     
Northern 
Leopard Frog  

     
Blanding’s 
Turtle  

     
Redbelly 
Turtle  

     

Shorthead 
Garter Snake 
-R NP 

    
In forested 
areas 

American 
Black Duck  

       
       

  

Emergent 
marsh/ve
rnal pool  
complexe
s   

Upland 
Chorus Frog RV 

     Western LGL 



Pennsylvania’s Comprehensive Wildlife Conservation Strategy Version 1.0 
________________________________________________________________________ 

 Page 14-74 

Chorus Frog 

Marsh graminoid fen calcareus  
Northern 
Leopard Frog  

Marsh  
wet 
meadow   

Coastal Plain 
Leopard Frog CP 

       
     Sedge Wren  

     
Short-eared 
Owl  

     Bog Turtle-R  

     
Eastern 
Massasauga  

     
Eastern Box 
Turtle  

     
Kirtland’s 
Snake OH 

     
Spotted 
Turtle - R  

     

Shorthead 
Garter 
Snake-R NP 

    
Low 
elevation 

Willow 
Flycatcher  

    

W/ limited 
standing 
water 

Wilson’s 
Snipe  

   
With limited 
thickets  Sedge Wren  

     
Wilson’s 
snipe LGL 

    Large  
Northern 
Harrier  

   

With dense 
thickets 
(willows, 
alders, 
dogwoods)  

American 
woodcock  

       

    
High 
elevation 

Alder 
flycatcher  

Marsh 
Open 
water 

W/ 
Riparian 
Thickets  

Low 
elevation 

Eastern 
Ribbon 
Snake  

     Queen Snake  

     
Willow 
flycatcher  

Marsh 
Open 
Water 

Riparian 
Forest 
uplands   

Wood Turtle-
R  

     Bald Eagle  
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     Osprey  

     

Red-
shouldered 
Hawk  

   

Shallow water 
w/forested 
edge  

Great Blue 
Heron  

     Great Egret  

     

Black-
crowned 
Night-Heron  

     

Yellow-
crowned 
Night Heron P 

     Queen Snake  
       

   
Large 
unfragmented  

Northern 
Harrier  

     

Red-
shouldered 
Hawk  

* Species largely or entirely restricted to a specific physiographic area (LGL – Lower Great Lakes, 
OH – Ohio Hills, NP – Northern Plateau, RV – Ridge and Valley, P – Piedmont, CP – Atlantic 
Coastal Plain 
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Table 14.10: CWCS-Priority species-habitat associations for shrub-scrub swamps in 
Pennsylvania.   

Category 
Dominant 
Vegetation Quality  

Specific 
types 

Micro-
quality 

CWCS-
Priority 
Species 

Physiographic 
Area *  

Swamp Open Water   

W/ heavy 
vegetation, 
and organic 
debris Bowfin 

LGL – 
Conneaut 
Marsh, 
Presque Isle 

     Spotted Gar 
LGL – 
Presque Isle 

     
Brook 
Stickleback  

     
Central 
Mudminnow 

LGL – 
Conneaut 
Marsh 

     
Eastern 
Mudminnow  

Swamp Shrub/scrub 
Low 
elevation   

Canada 
Warbler  

     
American 
Black Duck  

     
Wood Turtle 
–R  

     
Spotted 
Turtle -R  

   Large  
Northern 
Harrier  

   

W/dense 
shoreline 
vegetation

Hawthorne, 
alder, aspen, 
dogwood 

American 
woodcock  

     

Eastern 
Ribbon 
Snake  

     

Yellow-
breasted 
chat  

     
Willow 
Flycatcher  

       

Marsh Shrub/scrub 
high 
elevation  

alder bogs, 
edges of 
beaver 
ponds, and 
wet meadows 
with woody 
vegetation 

Alder 
Flycatcher NP 
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Olive-sided 
Flycatcher NP 

       

     
Snowshoe 
Hare  

    

Highbush 
blueberry/mtn 
laurel; also 
low elevation 
beaver 
meadows w/ 
thickets 

Appalachian 
Cottontail -
R 

NP –Clinton 
Co. (Sproul 
SF) 
RV – Centre 
Co. (Scotia 
Barrens) 

    
w/high shrub 
stem density 

Snowshoe 
Hare NP 

    
Blueberry, 
sphagnum 

Spotted 
Turtle -R  

     
Northern 
Cricket Frog 

RV – Luzerne 
Co. 

* Species largely or entirely restricted to a specific physiographic area (LGL – Lower 
Great Lakes, OH – Ohio Hills, NP – Northern Plateau, RV – Ridge and Valley, P – 
Piedmont, CP – Atlantic Coastal Plain 
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Table 14.11: CWCS-priority species-habitat associations for forested wetlands and 
bogs in Pennsylvania. 

Category 
Dominant 
Vegetation Quality  

Specific 
types 

Micro-
quality 

CWCS-
Priority 
Species 

Physiographic 
Area *  

Forested 
Wetlands       
       

     
New Jersey 
Chorus Frog  

     
Red-headed 
Woodpecker  

       

     
Wood Turtle 
–R  

     
Kirtland’s 
Snake OH 

     
American 
Black Duck  

   Mature  

Yellow-
crowned 
Night Heron RV, P 

     
Great Blue 
Heron  

    

tall 
canopy  
with 
spreading 
crowns 

Yellow-
throated 
vireo 

Indicator of tall 
canopy forests 

    

Tall 
canopy 
with 
dense 
crowns 

Blackpoll 
warbler 

NP 

   
Large, 
unfragmented  

Red-
shouldered 
Hawk  

     
Norrthern 
Harrier  

    

High 
elevation 
Conifer 
(spruce, 
fir) 

Yellow-
bellied 
flycatcher NP 

     
Olive-sided 
Flycatcher NP 



Pennsylvania’s Comprehensive Wildlife Conservation Strategy Version 1.0 
________________________________________________________________________ 

 Page 14-79 

    >100 ha 
Prothonotary 
Warbler  

       

  
high 
elevation Bogs    

    

alder bogs, 
edges of 
beaver 
ponds, and 
wet 
meadows 
with woody 
vegetation 

Alder 
Flycatcher  

     
Olive-sided 
Flycatcher NP 

       
       
       

     
Four-Toed 
Salamander  

    

W/dense 
shoreline 
vegetation 

Eastern 
Ribbon 
Snake  

     
Brook 
Stickleback  

     
Central 
Mudminnow 

LGL – 
Conneaut 
Marsh 

     
Eastern 
mudminnow  

    

W/dense 
shrub 
cover 

Yellow-
bellied 
flycatcher NP 

     
Canada 
warbler  

     Winter wren  

     
American 
woodcock  

       

    

Large, 
open 
leatherleaf-
blueberry 

Northern 
Cricket Frog 

RV – Luzerne 
Co. 

     
Northern 
Harrier 

NP - Bradford, 
Tioga Co. 

     
Spotted 
Turtle -R  

Species largely or entirely restricted to a specific physiographic area (LGL – Lower 
Great Lakes, OH – Ohio Hills, NP – Northern Plateau, RV – Ridge and Valley, P – 
Piedmont, CP – Atlantic Coastal Plain 
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Table 14.12: CWCS-Priority species-habitat associations for estuarine wetlands in 
Pennsylvania. 

Category 
Dominant 
Vegetation Quality  

Specific 
types 

Micro-
quality 

CWCS-
Priority 
Species 

Physiographic 
Area *  

Coastal 
Plain 
Ponds permanent   isolated  

Redbelly 
Turtle CP 

     
Coastal Plain 
Leopard Frog CP 

     
NJ Chorus 
Frog CP 

       

    

w/ dense 
rooted and 
suspended 
aquatic 
vegetation 
over 
substrates 
of silt, 
sand, 
mud, and 
detritus 

Banded 
Sunfish CP 

   Large  
Northern 
Harrier  

Tidal 
Wetlands     

Common 
Moorhen  

    
>20 acres 
preferred Marsh Wren  

     
Atlantic 
Sturgeon - R CP 

     Hickory Shad CP, P 

    

Shallow, 
vegetated 
areas 

Three-spine 
Stickleback CP 

       
     Ruddy Duck CP 
     Marsh Wren  
Brackish 
wetlands     

Coastal Plain 
Leopard Frog CP 

    

Shallow, 
vegetated 
areas 

Three-spine 
Stickleback CP 

     RedbellyTurtle CP 

     
Atlantic 
Sturgeon - R CP 

     Hickory Shad CP, P 
     Black- RV-Wade 
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crowned night 
heron 

Island, P 

     Marsh Wren  
     Ruddy Duck CP 

    Large 
Northern 
Harrier  

    

Deep 
water 
finges 

Common  
Moorhen  

Species largely or entirely restricted to a specific physiographic area (LGL – Lower 
Great Lakes, OH – Ohio Hills, NP – Northern Plateau, RV – Ridge and Valley, P – 
Piedmont, CP – Atlantic Coastal Plain 
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Table 14.13: CWCS-Priority species-habitat associations for lakes and ponds in 
Pennsylvania. 

Category 
Dominant 
Vegetation Quality  

Specific 
Types 

Micro-
quality 

CWCS-
Priority 
Species 

Physiographic 
Area *  

Lakes 
Open 
Water    

Bigmouth 
buffalo LGL – Lake Erie 

     
Brook 
Silverside LGL, OH 

     
Lake 
Sturgeon LGL – Lake Erie 

     
Longnose 
Gar  

     Burbot 
LGL – Lake Erie 
population 

     

Rainbow 
Smelt - 
introduced LGL – Lake Erie 

    

Large 
W/clean 
sand and 
gravel 
substrates Silver Chub LGL, OH 

    

Shallow, 
vegetated 
bays  Spotted Gar 

LGL – Presque 
Isle 

    

W/ heavy 
vegetation 
and 
organic 
debris 

Brook 
Stickleback  

     
Central 
Mudminnow LGL  

     
Eastern 
mudminnow  

     
Threespine 
Stickleback CP 

     Warmouth LGL, OH 

     
Spotted 
Sucker 

LGL – 
Pymatuning Lake 

     
Blackchin 
Shiner 

LGL – Lake 
LeBouf and Lake 
Pleasant 

       

    

W/undercut 
banks and 
woody 
debris Bowfin LGL 
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W/areas 
<1.5 m 
depth Iowa Darter 

LGL- Presque 
Isle Bay, Lake 
Erie, Lake 
LeBoeuf, Lake 
Pleasant, Erie 
Co. 

Lakes/ 
Reservoirs    

Large lakes 
w/silty 
shallows Goldeye (OH) 

    

Large 
reservoirs 
w/clear 
water Mooneye OH 

    

With nest 
trees/struct
ures Bald Eagle  

     Osprey  
Lakes/ 
ponds     

American 
Black Duck  

     
Pied-billed 
Grebe  

       

    
Large, ice-
free 

Tundra Swan 
– mig. -R  

Lakes/ 
ponds 

Barren 
shoreline 

with 
sandy 
beaches/
bars   

Solitary 
Sandpiper  

     
Fowler’s 
Toad  

     
Redbelly 
Turtle CP 

    

Lakes 
adjacent to 
rivers Map Turtle RV 

 
Grassy 
Shoreline    

Blanding’s 
Turtle  

     
Coastal Plain 
Leopard Frog CP 

     
Northern 
Leopard Frog  

Lakes/ 
ponds 

Vegetated 
shoreline  

Shallow, 
open water 

With 
floating 
vegetation 
mats 

Northern 
Cricket Frog 

RV – Luzerne 
Co. 

Lakes/ 
ponds 

Vegetated 
shoreline  

with 
emergent 
vegetation  

Green-
winged Teal  

     Ruddy Duck  
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American 
Bittern  

     

Black-
crowned 
Night Heron  

     Great Egret  
     Sora  

    

W/dense 
shoreline 
vegetation 

Eastern 
Ribbon 
Snake  

    
Gravel 
substrate 

Fowler’s 
Toad  

     Map Turtle RV 
Lakes/ 
ponds 

Forested 
shoreline 

Riparian 
Thickets     

       

     
Willow 
flycatcher  

    W/crayfish Queen snake OH, P 

  
Riparian 
Forest 

forested 
edge  Bald Eagle  

     Osprey  

     
Great Blue 
Heron  

     Great Egret  

     

Black-
crowned 
Night-Heron  

     

Yellow-
crowned 
Night Heron  

       

* Species largely or entirely restricted to a specific physiographic area (LGL – Lower Great Lakes, 
OH – Ohio Hills, NP – Northern Plateau, RV – Ridge and Valley, P – Piedmont, CP – Atlantic 
Coastal Plain 
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SECTION 15 - STREAMS AND RIVERS  - CONTENT SUMMARY 
  
 
 Figure 15.1: Location of major stream and river drainages of Pennsylvania. 
 
15.1 Location and Condition of Streams and Rivers 

Figure 15.2.   DEP stream sampling showing proportion of impaired stream miles in 
major Pennsylvania drainages. 
Figure 15.3: Source of stream degradation in DEP stream sampling. 

15.2 Threats to Stream and River Habitats 
 Figure 15.4: Health of aquatic systems based on insect and fish populations 
 
15.3 Streams and Rivers – Associated Wildlife 

Table 15.1: Primarily terrestrial CWCS-Priority species associated with rivers and 
streams in Pennsylvania. 
Table 15.2: Aquatic CWCS-Priority species associated with streams and rivers in 
Pennsylvania. 

  
15.4 Streams and Rivers-Associated Wildlife Trends 
15.5 Conservation and Management Needs of Streams and Rivers  
 
15.6 STATEWIDE PRIORITY CONSERVATION ACTIONS – STREAMS AND 
RIVERS 

Level 1 – highest priority over the next 1-5 years 
 Identify and Protect Exemplary Sites 
 Support Protection of Globally-Significant Watersheds 
 Comprehensive Surveys/Monitoring of Major Rivers and Tributaries 
 Level 2 – priority over the next 5-10 years 
 Ensure Adequate State-Level Protection of Highest-Priority Riparian Habitats 
 Support Protection of Critically-Important Fish Habitat  
 Enhance and Restore High-Priority Lotic and Riparian Habitats 
 Pursue Improved Water Quality of Priority Rivers 
 
15.7 STATEWIDE PRIORITY CONSERVATION ACTIONS – STREAM AND 
RIVER ASSOCIATED SPECIES 

Level 1 – highest priority over the next 1-5 years 
Presence/Absence Surveys of Priority Species 
Status Surveys of Immediate Concern, High-Level Concern Species 
Level 2 – priority over the next 5-10 years 
Long-Term Monitoring of Priority Species and Populations 
Identify and Remove Impediments to the Movement of SGCN, Immediate Concern, 
and High-Level Concern Species   
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Assess Impacts of Groundwater/Surface Water Withdrawal on Priority Species and 
Sites 

  
15.8 STATEWIDE PRIORITY CONSERVATION ACTIONS - HIGH PRIORITY 
SPECIES SUITES 
Level 1 – highest priority over the next 1-5 years 

Ensure Adequate State-Level Protection to Reduce Losses of Adult Turtles 
Identify and Protect Essential Turtle Nesting Sites and Monitor Populations 

 
15.9 SPECIES OF GREATEST CONSERVATION NEED – STREAMS AND 
RIVERS 
 Table 15.3: Species of Greatest Conservation Need – Streams and Rivers 
 
 IMMEDIATE CONCERN 

Hellbender 
 Wood Turtle 
 Atlantic Sturgeon 
 Cheat Minnow 

Chesapeake Logperch 
 Eastern Sand Darter 
 Longnose Sucker 
 Shortnose Sturgeon 
 Spotted Darter 
 HIGH LEVEL CONCERN 
 Checkered Sculpin 
 Northern Madtom 
 MAINTENANCE CONCERN 
 Longhead Darter 
 Mountain Brook Lamprey 
 Ohio Lamprey 
 Streamline Chub 
 Tonguetied Minnow 
  
15.9 SOURCES 
 
Appendix 15.1 – Species/Habitat Associations for Stream and River Habitats 

Table 15.4. Specific species/habitat associations for terrestrial CWCS-Priority 
species associated with rivers and streams in Pennsylvania. 
 
Table 15.5. Specific drainages/physiographic regions for aquatic CWCS-Priority 
species occurrences in Pennsylvania. 
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SECTION 15 - STREAMS AND RIVERS  
(adapted from Appendix 2) 
 
 
Pennsylvania is host to 83,184 miles of stream and rivers, which can be divided into eight 
primary drainage basins.  The larger drainages are the Ohio, Allegheny, Susquehanna, and 
Delaware; smaller drainages are the Potomac in the south central region, Genesee in the 
north central, Monongahela in the southwest and Lake Erie in the northwest portion of the 
Commonwealth (Figure 15.1).   
 
Each of these primary drainages can be further sub-divided into smaller watersheds that 
contain an interconnected network of streams and often serve as a focus for local 
conservation efforts.  In terms of the physiographic provinces discussed in the other sections 
of this CWCS, the largest area of stream miles can be found in the Northern Ridge and 
Valley province (21,605 miles), the Ohio Hills also known as the Pittsburgh Low Plateau 
(14,588 miles), and that portion of the Northern Plateau province encompassing the 
Allegheny High Plateau (16,526 miles). 

 

Figure 15.1: Location of major stream and river drainages of Pennsylvania. 
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One approach to understanding stream systems is to classify them according to size and 
location within a drainage hierarchy, because the biology, hydrology and other features of 
streams are often related to stream size.   Stream order (Strahler 1952), which has often been 
used to characterize stream size, is based upon stream connectivity (e.g., first-order, second-
order).  In this system, when two first-order streams, which are typically headwater streams 
join they form a second-order stream. When two second-order streams join they form a third 
order stream, and so on.    The condition of these low-order streams is critical to the health 
of the waters downstream (EPA 2000). 
 
The ecological processes, moving from headwater streams to larger rivers, can be generally 
described using the River Continuum Concept (RCC) as a model (Vannote et al. 1980.  In 
this model, headwater streams are likely to be characterized by abundant aquatic insects on 
rocky stream bottoms with small fishes serving as the secondary consumers).  In these 
streams, the primary sources of energy are allochthonous (i.e., from trees and other 
terrestrial contributors) and consist of coarse particulate organic matter (CPOM). Moving 
further downstream, the larger order streams and rivers may be slow-moving and muddy. 
Here, a combination of fine organic matter and primary production are sources of  energy, 
and floodplain and backwater habitats may also contribute to overall production.  
Invertebrates shift from collector/gatherers to filter feeders.  Sunlight strikes the water’s 
surface as canopy trees cover only shorelines and do not extend across the width of the 
channel. Larger order streams and rivers are generally inhabited by larger fish and mud 
dwelling organisms (EPA 2000).  Although the RCC may not  portray all stream systems, it 
does provide a framework for viewing stream functions and processes. 
 
 
15.1 Location and Condition of Streams and Rivers 
 
Historically, streams and rivers in western Pennsylvania were “badly polluted” (Ortman 
1909 in Criswell 2002), with some noted to “run black like ink.”  In eastern Pennsylvania, 
streams and rivers were also polluted, with the Delaware River reportedly anoxic for four 
months of the year, polluted with municipal waste and acidic mine output (Criswell 2002).  
Improvement to streams occurred during the late 1970s and 1980s, with fish populations 
increasing in response (Criswell 2002).  Although many streams have recovered from 
industrial impacts as rehabilitation continues across the state, one-third of all Pennsylvania 
water bodies still fall well below Clean Water Act standards (Penn Future 2001). 
 
During 1993 and 1994, an in-depth stream assessment conducted throughout most of 
Pennsylvania by EPA using systematic statistical sampling revealed that 27 percent of 
streams were in poor condition based on fish and insect populations (EPA 2000).   Most 
first, second, and third order streams were evaluated during this assessment with the 
exceptions of streams located in the southeastern region of Piedmont and Coastal Plain eco-
regions.   Reference sites were found that had minimally-impacted conditions and high 
biotic integrity (having fish and stream invertebrate diversity and abundance expected for 
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streams with minimal anthropogenic disturbances). Theses sites were used to develop an 
index of biotic integrity based on fish and on insect abundance and diversity (EPA 2000). 
 
Good quality stream habitat for insects was found in 25 percent of the assessed stream miles 
and good habitat for fishes was found in only 14 percent of the Pennsylvania stream miles 
tested in 1993 and 1994.  The surveys found 40 percent of stream miles exhibiting poor or 
very poor biotic integrity, and another 25 percent rated as “poor” or  “very poor” according 
to assessments based on aquatic insects.  EPA studies show riparian habitat alteration and 
channel sedimentation were a problem on 21 percent and 19 percent of stream miles 
respectively, suggesting that development and alteration of riparian habitats continue to be 
huge threat to state streams and rivers.   Mine drainage, acidic deposition or contaminants 
were a problem in 15 percent of stream miles.    Nutrient and runoff pollution in 10 percent 
of stream miles and non-native fishes were found in 44 percent of stream miles. Such 
information could be useful in developing an ecological classification system and risk 
assessments. 
 
Likewise, the Department of Environmental Protection (DEP) has conducted its own 
sampling of many streams within the state, testing approximately 60 percent of state 
streams.   DEP sampling focuses primarily on chemical quality of the water. DEP stream 
sampling shows that 18 percent of stream miles sampled statewide were impaired (Figure 
15.2).  DEP sampling of Pennsylvania streams suggests that impairment is primarily caused 
by agricultural runoff (affecting approximately 2900 stream miles), mine drainage (approx. 
2800 stream miles), and urban runoff  (approx. 1200 stream miles) (Figure 15.3).   
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Figure 15.2.   DEP stream sampling showing proportion of impaired stream miles in 
major Pennsylvania drainages. (DEP 305b reports). 
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Figure 15.3: Source of stream degradation in DEP stream sampling. 

 
For a thorough discussion of the sources of impairment affecting Pennsylvania’s waterways 
and the present quality of the Commonwealth’s waterways, see the following pages of 
Appendix 2: 
 
Stream and River Habitats  Appendix 2, pages: 
Distribution and types 172-175 
Stream and river quality 176-184 (map 183) 

 
 
 
15.2 Threats to Stream and River Habitats 
 
Aquatic resources throughout the United States are in decline, and destruction of habitat is a 
leading cause. Habitat alteration is a contributing factor in 75 percent of all fish extinctions 
during the past 75 years and 91 percent of fish listings under the Endangered Species Act. 
 
Ongoing threats to river and stream habitats in Pennsylvania include: loss of forest cover 
within the watershed and resultant increases in soil erosion and stream sedimentation; acid 
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mine drainage; acid precipitation; urban run-off and other sources of non-point source 
pollution; habitat modification; impacts of road density and road runoff; point source 
pollution; channelization; construction development of adjoining lands, etc.  Increased 
turbidity and siltation, loss of small streams and springs by lowering of water tables, impacts 
from agriculture and development, dredging, ditching, draining, and the introduction of 
game fish can impact species that rely upon small brooks and spring runs in developed 
regions.   
 
Surface and groundwater withdrawals, which affect stream flow as well as wetland 
hydrology, are another threat to aquatic species. Currently, regulatory authority is very weak 
relative to water quantity impacts, particularly in the Ohio River Basin, where there is no 
interstate compact commission to address such impacts. In southeastern Pennsylvania, 
where many of the most threatened species occur, groundwater withdrawals are high and 
pose significant potential threats to aquatic species and habitats. Hydrologic and habitat 
modifications (such as dams, road culverts, channelization) impact and will continue to 
impact rivers and streams throughout the Commonwealth. For a thorough discussion of the 
threats impacting stream and river habitats in Pennsylvania, see pages 178-184 of Appendix 
2. 
 
Based on the information presented previously, current habitat quality of the many CWCS-
Priority species associated with streams and rivers needs to be adequately assessed. It is 
possible that many CWCS-Priority species are currently occupying compromised habitats 
throughout many portions of their historic distribution. EPA assessments suggest 20-
30percent of Pennsylvania streams are poor habitat for fish and aquatic insects and less than 
20percent of streams are in “good condition” for fish (Figure 15.4). 
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Figure 15.4: Health of aquatic systems based on insect and fish populations (data from 
the EPA assessment that covered most of PA streams, excluding southeastern region, 
EPA 2000). 
 
 
In the increasingly urbanized areas of the southeast (Philadelphia area, Delaware, Chester, 
and Montgomery County) and southwest (Pittsburgh, Allegheny, Armstrong and Butler 
County) the habitat quality of many streams is impacted by channelization, surface runoff 
from streets and highways, and other forms of urban pollution. In other portions of the 
southeast (Lancaster, Berks, York Counties), the quality of some historic localities may be 
negatively affected by siltation and agricultural runoff. Similarly, stream habitats in the 
west-central and northwest may suffer the impacts of acid mine drainage.  The Ohio 
drainage hosts 80 percent of state-listed fish species, suggesting this river drainage is a high 
priority for conservation efforts.  Amphibian diversity is higher in some western drainages 
as well (Myers et al. 2000).   
 
 
15.3 Streams and Rivers – Associated Wildlife 
The range of stream and river sizes and classes found in the Commonwealth hosts a variety 
of wildlife species. In addition to fish, which live directly in the aquatic environment, many 
CWCS-Priority reptiles rely upon Pennsylvania’s rivers and streams for essential parts of 
their life history (Table 15.1).  
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Table 15.1: Primarily terrestrial CWCS-Priority species associated with streams and 
rivers in Pennsylvania.  
 

IMMEDIATE CONCERN SPECIFIC HABITAT REQUIREMENTS 
Blanding’s Turtle 
Emys blandingii 

Mosaics of small marshes, wet meadows, small ponds, and slow 
moving streams 

Kirtland's Snake 
Clonophis kirtlandii 

Damp vacant lots with debris for cover; open, damp woods/grassy 
areas in urban/suburban areas; prairie wetlands, wet meadows, the 
grassy edges of creeks, streams, and ponds and relatively open, wet 
woods (often in urban/suburban settings) with crayfish burrows 

West Virginia Water Shrew 
Sorex palustris punctulatus 

Clear mountain streams at elevations > 1,500 to 2,000ft w/high 
quality, moderate flow and deeply undercut banks, ground cover 
>75percent 

Wood Turtle – R 
Glyptemys insculpta 

Large streams and associated riparian and forested habitats (edge 
habitats) with thick cover, sunlight, and food availability. Nesting 
habitat is open-canopy riparian thickets, well-drained soils with 
sparse vegetation 

  
HIGH LEVEL CONCERN  
Bald Eagle 
Haliaeetus leucocephalus 

Shallow flatwater w/abundant fish, roost trees and large trees within 
a mile of water for nesting 

Eastern Ribbon Snake 
Thamnophis sauritus sauritus 

Riparian edges of emergent marshes, bogs, streams, rivers, ponds and 
lakes with w/ dense sedges, grasses, rushes, and emergent shrubs, 
and lots of frogs 

New Jersey Chorus Frog 
Pseudacris triseriata kalmi 

Permanent and temporarily inundated habitats including forested 
swamp, marshes, wet meadows, floodplains, riparian corridors, 
ditches, and canals 

Queen Snake 
Regina septemvittata 

Small, shallow streams, rivers, lakes, and marshes with abundant 
crayfish and overhanging woody vegetation 

Redbelly Turtle 
Pseudemys rubriventris 

Relatively deep waterbodies such as moderate gradient rivers, 
reservoirs, ponds, and marshes 

Shorthead Garter Snake – R 
Thamnophis brachystoma 

Riparian old fields and meadows with grasses, sedges, low 
herbaceous growth, and early successional perennials 

  
PENNSYLVANIA 
VULNERABLE 

 

Osprey 
Pandion haliaetus 

Shallow water areas with artificial or natural nesting structures 

Rock Vole 
Microtus chrotorrhinus 

High elevation, riparian red spruce/northern hardwood forests with 
large amounts of talus and rock and heavy cover of forbs 

  
MAINTENANCE 
CONCERN 

 

Bank Swallow 
Riparia riparia 

Near-vertical banks/bluffs along rivers and streams w/sandy, 
compacted soils; sand quarries 

Eastern Hognose Snake 
Heterodon platirhinos 

Sandy clearings in forests and grasslands. Often associated with 
sandy floodplains along waterways 

Four-Toed Salamander 
Hemidactylium scutatum 

Forest with adjacent wetlands containing sphagnum hummocks (such 
as bogs, swamps, fens, wet meadows, vernal pools and the edges of 
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lakes and ponds) 
Fowler’s Toad 
Bufo fowleri 

River bottoms, lake edges, sandy places, urban gardens w/ alluvium 
deposits of dry gravelly and sandy substrate 

Louisiana Waterthrush 
Seiurus motacilla 

Mature, forested watersheds w/ med-high gradient headwater (1st-
3rd order) streams, with well developed banks (ravines) and/or 
plentiful overturned trees with exposed root masses. High-quality 
stream indicator. 

Map Turtle 
Graptemys geographica 

Well-oxygenated large rivers and lakes (contiguous to rivers) with 
basking structures and abundant invertebrate prey 

Northern Leopard Frog 
Rana pipiens 

Temporary pools and wet meadows for breeding, with adjacent 
grass/old field foraging areas 

Northern Water Shrew 
Sorex palustris albibarbis 

High quality streams w/ moderate flow, deeply undercut banks, 
dense ground cover (>75percent) within hardwood forests (and 
mixed forests at higher elevations); 1500+ ft 

River Otter 
Lontra Canadensis 

High quality rivers and streams 

Rock Shrew 
Sorex dispar 

Talus slopes within mesic oak-hickory communities with a dense 
shrub layer consisting of rosebay rhododendron at elevations over 
1000m. 

Willow Flycatcher 
Empidonax traillii 

Low-elevation shrub swamp, wet meadow, and brushy habitats along 
streams and the edges of ponds and marshes; sometimes dry upland 
sites 
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Table 15.2: Aquatic CWCS-Priority species associated with streams and rivers in 
Pennsylvania.  
 
IMMEDIATE CONCERN Specific Habitat Requirements 
ATLANTIC STURGEON – R 
Acipenser oxyrinchus 

Rivers, estuaries, and coastal oceanic habitats depending upon season; 
spawn in flowing water over hard substrates + pools at base of waterfalls 

CHEAT MINNOW – R 
Pararhinichthys bowersi 

Small streams to small rivers, where it prefers runs and riffles with rubble 
bottom at depths of 0.25-1.0 m 

CHESAPEAKE LOGPERCH –R 
Percina caprodes 

Small to large streams, rivers, and reservoirs with areas of sand or gravel  
for spawning 

EASTERN SAND DARTER-R 
Ammocrypta pellucida 

Medium-large streams, rivers, lakes, w/ substrates of 90-95 percent clean  
sand and fine gravel 

GRAVEL CHUB 
Erimystax x-punctatus 

Clear to somewhat turbid sections of large streams and rivers, preferring  
riffles and runs with moderate to swift current over sand, gravel or rocky 
substrate 

HELLBENDER – R 
Cryptobranchus 
alleganiensis 

Good quality, cool to cold, moderate to large streams+rivers with 
abundant  
rock cover (shale) and abundant  crayfish populations. 

LAKE STURGEON 
Acipenser fulvescens 

Large rivers and lakes w/ clean substrates of sand, gravel, and various 
sized  
rocks; avoids soft, muddy bottoms  

LONGNOSE SUCKER – R 
Catostomus catostomus 

Casselman River drainage, small-medium cool, clear streams.  
(deeper pools w/ boulder-rubble substrate or a significant coarse, woody 
debris) 

SHORTNOSE STURGEON-R 
Acipenser brevirostrum Large coastal rivers and estuaries 

SPOTTED DARTER-R 
Etheostoma maculatum 

Large streams and rivers -faster, deeper portions of riffles possessing 
gravel  
and rubble substrates 

  

HIGH LEVEL CONCERN  

BANDED SUNFISH 
Enneacanthus obesus 

Sluggish, calm streams, rivers, lakes, ponds w/ dense stands of rooted and 
suspended aquatic vegetation over substrates of silt, sand, mud, and 
detritus  

BLUEBREAST DARTER 
Etheostoma camurum 

Rivers and large streams w/ clean riffles and runs having large gravel, 
rubble,  
and boulder substrate 

BRIDLE SHINER 
Notropis bifrenatus 

Swamps and sluggish sections of clear, warmwater creeks and rivers with 
abundant coarse woody debris and aquatic vegetation 

CHECKERED SCULPIN-R 
Cottus sp. 7 – not 
described 

Cold, spring-fed runs and streams.  It occurs over substrates of sand, 
gravel, 
cobble, rubble, silt, and organic debris in riffles, runs, and pools. 

GILT DARTER 
Percina evides 

Clear rivers and large streams W/deeper riffles and runs with moderate to 
swift current over silt-free sand. gravel, cobble, and rubble 

IRONCOLOR SHINER 
Notropis chalybaeus 

Swamps and sluggish sections of clear, warmwater creeks with abundant  
coarse woody debris and aquatic vegetation.   
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MOUNTAIN MADTOM 
Noturus eleutherus 

Mod-swift rivers, large streams w/ clear water +substrates of sand, gravel, 
cobble,  
and rubble. Usually taken in riffles or rapids 

NORTHERN BROOK LAMPREY 
Ichthyomyzon fossor 

Small-medium sized streams, usually in moderately warm waters.  
Substrates  
include sand, gravel, mud, and silt 

NORTHERN MADTOM-R 
Noturus stigmosus 

Clear riffles w/mod-swift current, and substrate of gravel, cobble, and 
rubble  
in French Creek 

PADDLEFISH 
Polydon spathula 

Low gradient sections of large rivers, including sluggish pools, 
backwaters,  
bayous, and oxbows; reservoirs and large lakes  

RAINBOW SMELT 
Osmerus mordax 

Anadromous populations.-inshore coastal waters. Landlocked populations-
lakes of varying sizes 

TIPPECANOE DARTER 
Etheostoma tippecanoe Riffles of large creeks and rivers w/ clean gravel or sand/gravel substrates
  
RESPONSIBILITY SPECIES  
LONGHEAD DARTER – R 
Percina macrocephala 

Warm rivers and large streams, and occupies a wide array of 
habitats, 

OHIO LAMPREY-R 
Ichthyomyzon bdellium 

Large streams& rivers during parasitic phase; spawns in smaller streams  
w/ riffles and runs over gravel, cobble, and rubble 

MOUNTAIN BROOK LAMPREY – 
R 
Ichthyomyzon greeleyi Clear, small-medium sized creeks, but occasionally found in larger waters. 

STREAMLINE CHUB – R 
Erimystax dissimilis 

Swift sections of large streams and rivers, where it prefers clean sand, 
gravel,  
and rubble substrate 

TONGUE-TIED MINNOW – R 
Exoglossum laurae 

Small to medium sized streams in forested watersheds with clear water 
and 
substrates of gravel and rubble.   

  
PENNSYLVANIA 
VULNERABLE  
BIGMOUTH BUFFALO 
Ictiobus cyprinellus 

Rivers, lakes, reservoirs, oxbows, and bayous w/still waters  
or sluggish current.   

BIGMOUTH SHINER 
Notropis dorsalis 

Small rivers and streams with clear water and moderate gradient;  
prefers sand and gravel substrates 

BLACK BUFFALO 
Ictiobus niger 

Large rivers and impoundments; tolerates higher turbidity levels and  
stronger currents than its cogeners.   

BLACK BULLHEAD 
Ameiurus melas 

Backwaters, oxbows, impoundments, ponds, lakes, and low-gradient  
streams, including pools of intermittent creeks.  Largest populations occur 
in turbid waters with mud or silt substrates 

BLACKCHIN SHINER 
Notropis heterodon Shallow sections of glacial lakes w/stands of dense aquatic vegetation 

BRINDLED MADTOM 
Noturus miurus 

Low gradient sections of streams, rivers, lakes.  Especially areas of little 
or no  
current w/substrates of sand. silt, mud, and organic debris 
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BURBOT (Allegh R popn) 
Lota lota 

Forested small streams to small rivers containing boulders and undercut  
banks w/narrow, deep pools 

CHANNEL DARTER 
Percina copelandi 

Clear rivers & large streams over substrates of sand and gravel; 
riffles, runs, pools, and wave-washed lakeshores 

CISCO 
Coregonus artedi 

Pelagic species occurring in infertile lakes greater than 10 m deep and  
large rivers  

GHOST SHINER 
Notropis buchanani 

Low-gradient sections of large streams and rivers, usually in quiet water  
with sluggish current.   

GOLDEYE 
Hiodon alosoides Large turbid rivers and the silty shallows of large lakes 

HICKORY SHAD 
Alosa mediocris 

Anadromous coastal marine species: spawns in tidal and non-tidal 
mainstem  
river sections, backwater sloughs, and flooded swamps of tributary 
streams  

HIGHFIN CARPSUCKER 
Carpiodes velifer 

Creeks and rivers, where it prefers clearer waters and clean sand and 
gravel  
Substrates 

HORNYHEAD CHUB 
Nocomis biguttatus 

Clear, small to medium-sized streams with clean gravel, rubble, and sandy 
substrates.   

IOWA DARTER 
Etheostoma exile 

Less than 1.5 m deep areas of natural lakes w/substrates of sand, muck,  
and organic debris, and w/dense aquatic vegetation.   

LONGEAR SUNFISH 
Lepomis megalotis 

Warmwater lakes, ponds, streams, and rivers under a variety of 
circumstances 

MOONEYE 
Hiodon tergisus Large rivers in W.PA and large reservoirs w/ relatively clear waters 
REDFIN SHINER 
Lythrurus umbratilis 

Warm-water creeks and small rivers with a mud and sand bottom in quiet 
water 

RIVER CARPSUCKER 
Carpiodes carpio 

Large rivers and impoundments, where it prefers deeper, sluggish,  
low-gradient sections.   

RIVER SHINER 
Notropis blennius 

Large rivers and river lakes, where it prefers channels, eddies, sloughs, 
and  
sandbars; affinity for sand and gravel substrates, but occurs over a variety 
of  
substrates   

SILVER CHUB 
Macrhybopsis storeriana Large rivers and lakes w/ clean sand and gravel substrates.   

SOUTHERN REDBELLY DACE 
Phoxinus erythrogaster 

Clear, cool, small to medium-sized streams w/quiet pools and slow runs 
 
 

SPOTTED GAR 
Lepisosteus oculatus 

Clear, weedy backwaters and oxbows of low-gradient creeks and rivers;  
also swamps, sloughs, ditches, and lakes.   

SPOTTED SUCKER 
Minytrema melanops 

Clear to slightly turbid waters of streams, rivers, lakes, and reservoirs with 
submerged aquatic vegetation, soft substrates, and detritus  

TADPOLE MADTOM 
Noturus gyrinus 

Backwaters + sluggish current in flowing waters, ponds, lakes, and 
oxbows  
w/soft, organic substrates and an abundant cover, provided by dense 
aquatic  
vegetation or coarse woody debris  
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THREESPINE STICKLEBACK 
Gasterosteus aculeatus 

Shallow, vegetated areas of tidal pools, creeks, marshes, estuaries, shore  
waters, and freshwater lakes  

WARMOUTH 
Lepomis gulosus 

Natural lakes, ponds, marshes, impoundments, sluggish, low-gradient  
creeks and rivers;  prefers substrates of sand, gravel, mud and detritus,  
dense growths of aquatic vegetation, and relatively clear waters.   

  
MAINTENANCE 
CONCERN  
AMERICAN BROOK LAMPREY 
Lampetra appendix 

Small to medium-sized creeks, large streams, small rivers. Clear water  
over substrates of silt and sand to gravel and rubble.   

BOWFIN 
Amia calva 

Swamps, marshes, ditches, ponds, lakes, and sluggish sections of rivers  
and creeks; prefers areas with submerged vegetation, undercut banks, and 
coarse woody debris 

BROOK SILVERSIDE 
Labidesthes sicculus 

Lakes and sluggish sections of large streams and rivers; occurs primarily 
near the surface in open water, often over substrates of silt, sand, or mud.  

BROOK STICKLEBACK 
Culea inconstans 

Cool waters of lakes, ponds, sluggish stream and river sections, spring 
runs,  
wetlands, and bogs 

BURBOT (Erie popn) 
Lota lota Lake Erie 

CENTRAL MUDMINNOW 
Umbra limi 

Delaware drainage: lakes, ponds, swamps, marshes, and sluggish or  
ponded sections of streams with substrates of mud, muck, and organic  
debris w/ dense vegetation. 

EASTERN MUDMINNOW 
Umbra pygmaea 

Sluggish sections of small creeks to medium-sized streams and lentic  
habitats, including lakes, ponds, bog, marshes, swamps, and ditches. 

LEAST BROOK LAMPREY 
Lampetra aepyptera 

Small moderate-gradient waterways w/ rocky, gravelly, and/or sandy 
riffles,  
along with significant deposits of mud, muck, sand, and detritus in more  
sluggish reaches 

LONGNOSE GAR 
Lepisosteus osseus 

Medium-sized, low-gradient rivers and large streams, lakes, 
impoundments,  
oxbows, and backwaters over a wide variety of substrates 

RIVER REDHORSE 
Moxostoma carinatum 

Rivers and large creeks w/ clear waters and gravelly or rocky substrates  
in flowing pools and runs 

SKIPJACK HERRING 
Alosa chrysochloris 

Medium-large rivers and reservoirs; often congregates in large numbers  
below dams and in other areas of swift current 

SMALLMOUTH BUFFALO 
Ictiobus bubalus Deeper sections of large rivers w/ relatively swift, clear waters  
WHITE CATFISH 
Ameiurus catus 

Sluggish sections of large streams and rivers, ponds, reservoirs, estuaries, 
and occasionally smaller streams 

Generally, some CWCS-Priority species associated with rivers and streams have similar 
characteristics which render them particularly vulnerable to habitat changes and habitat 
degradation. These vulnerabilities are discussed below: 
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Turtles   
(adapted from Nagle 2005)  
 
Turtles exhibit a unique suite of co-evolved life-history characteristics including delayed 
sexual maturity, long reproductive lifespans, and low fecundity; such factors combine to 
make populations highly sensitive to changes in survivorship of adults and older juveniles 
(Crouse et al. 1987, Congdon et al. 1993, 1994).  The presence of turtles in some areas 
should not be taken as evidence that populations in those areas are necessarily viable.  Long 
lifespans, long generation times, and relatively slow growth may contribute to the presence 
of turtles in a given area long after recruitment has ceased or populations reach levels below 
which sustainability or recovery is possible (Congdon et al. 1993, 1994).  Acute impacts to 
turtle populations, such as the loss of important nesting areas or unsustainable mortality of 
adults, may remain undetectable until populations reach critical levels or become extirpated.   
 
Although it seems incongruous when discussing species that are largely aquatic, road 
mortality and habitat loss can be serious threats to some CWCS-Priority species associated 
with rivers and streams.  Road mortality of river-associated species that rely upon uplands 
can be substantial in some areas, where roadways intersect their travel corridors. This was 
the case in 1999 when a new highway was constructed near Mount Union at a major map 
turtle nesting area.  River-associated turtles often construct nests in open-canopy, sunny 
areas with disturbed soils and fill materials for ease of digging.  Often, these species nest in 
disturbed sites such as areas along highways containing fill materials; nesting substrates may 
include limestone gravel or shale mixed with soil and spill piles of coal slag (Nagle et al. 
2004).  Although such habitats are rarely considered minimally-impacted or ecologically-
valuable by land managers and governmental organizations, recognizing their importance 
and insuring their availability may be necessary to promote viable map turtle populations, as 
well as populations of similar species.   
 
Continual disturbance of aquatic habitats (e.g., recreational and commercial boat traffic) 
may be detrimental to basking and exclude riverine-associated species from otherwise-
suitable habitats (Gordon and MacCulloch 1980).  Anthropogenic removal of deadwood has 
contributed to declines of Graptemys species in the southern United States (Lindeman 
1998), and such actions in Pennsylvania are likely to have negative impacts upon map turtles 
and other river-associated turtle species.   
 
Because map turtles in particular require aquatic habitats with a relatively high oxygen 
tension for overwintering (Crocker et al., 2000), factors that deplete oxygen can negatively 
affect aerobic metabolism.  Such factors may include agricultural and industrial run-off, 
increased sedimentation, and chemical pollutants.  Additional management activities likely 
to be detrimental include channelizing and dredging rivers, and the placement of rip-rap 
rock along riverbanks which can exclude turtles from nesting areas. Construction activities 
that impact streams (e.g., dredging, bridge construction) would likely be most detrimental to 
CWCS-Priority turtles (even terrestrial species such as wood turtles) during winter because 
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individuals are concentrated in aquatic habitats, especially the deeper, slower pools that are 
often located near structures.   

 
Many riverine-associated turtles consume filter-feeding benthic invertebrates, which can 
accumulate pollutants such as heavy metals and organochlorines in their tissues.  Long-lived 
turtles that feed on such prey may accumulate high levels of contaminants over long time 
periods, and transfer them to eggs and offspring (Nagle et al. 2001).  The invasion of exotic 
zebra mussels (Dreissena plymorpha) is of concern because they displace native unionids, a 
prime food source of map turtles (Roche 2002).   
 
Snakes   
(adapted from Reinert and Pettit 2005) 
 
The primary threat to the survival of largely-aquatic snakes and other reptiles is probably the 
degradation of stream water quality and the alteration of stream structure (Hulse et al. 2001). 
As specialized feeders on aquatic prey (crayfish and other invertebrates), the suitability of 
these species’ habitat is linked directly to water quality. Any alteration of streams that 
negatively impacts aquatic invertebrates will negatively impact CWCS-Priority species that 
rely upon these food sources (McCoy 1982). In particular, siltation and acidification 
(through either precipitation or mine drainage) of streams may have negative impacts on 
crayfish populations. Likewise, channelization and damming alters stream structure and may 
severely degrade habitat quality for stream and river-associated species.  
 
The impact of industrial and agricultural water pollution on snakes has not been studied in 
great detail. However, because of its trophic position, the queen snake and similar species, 
could suffer from bioaccumulation of various chemical pollutants in surface water (e.g., 
pesticides). Fontenot et al. (1996) assayed a queen snake that contained significant 
quantities of PCBs. 
 

Indiscriminant killing has taken its toll on water snake populations in general, and Queen 
snakes in particular. Watersnakes have been heavily persecuted because of their suspected 
impact upon sport fisheries (e.g., Anonymous, 1934, 1935, 1936; Gibbons and Dorcas, 
2004), and the common public misconception that they are venomous (Gibbons and Dorcas, 
2004). Because few people can identify different snake species, the inoffensive, crayfish 
eating queen snake (R. septemvittata) is not spared. Ernst and Ernst (2003) reported the 
shooting massacre of approximately 100 R. septemvittata at a single site in southeastern 
Pennsylvania. 
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Migratory Fishes 
(adapted from undated PFBC publication ‘Migratory Fish Restoration and Passage on the 
Susquehanna River’) 
 
Prior to European settlement, great numbers of fish migrated hundreds of miles from the 
ocean each spring to spawn in the Susquehanna and Delaware river watersheds, sometimes 
migrating far north into the headwaters of these major river systems. American shad are 
reported to have reached the Susquehanna headwaters near Cooperstown, NY.  At a distance 
of 640 miles from the sea, this was the longest migration recorded for the species on the 
Atlantic Coast. 
 
American and Hickory shad, alewife, blueback herring, Atlantic and shortnose sturgeon and 
eels were important sources of food and commerce. Their sheer abundance made for 
bountiful harvests each spring during the spawning runs. Shad comprised one of the region’s 
most valued commodities through the 1830s. Tragically, these species’ natural migratory 
cycles were disrupted by human activities, primarily the construction of dams. With the 
construction of dams on the major river systems, hundreds of miles of spawning habitat 
were lost. Declining water quality and habitat modifications in the major river and tributary 
systems and over harvest from commercial fisheries also contributed to species’ declines. 
Populations crashed nearly completely. 
 
Migratory fish restoration reached a milestone in 1997 when permanent fish passage 
facilities were constructed at all three of the large hydroelectric dams (Holtwood, Safe 
Harbor, York Haven) on the Susquehanna. Combined with stocking efforts, these 
conservation strategies produced immediate results. Between 1985-1998, and annual return 
of shad to Conowingo Dam increased steadily from 2,000 to over 100,000 fish. By 1999-
2000, the Susquehanna River and its largest tributaries, totaling 435 miles, were once again 
open to natural runs of migratory fish for the first time in 100 years. Similar efforts are 
underway in the Lehigh and Schuylkill rivers in the Delaware River watershed. 
 
The shad restoration program was the largest of its type ever undertaken for American shad, 
and is a model of persistence, cooperation, and long-term commitment among resource 
agencies and private utility companies. The overarching goal of migratory fish restoration 
remains the design and implementation of a cost-effective program to rebuild migratory fish 
stocks returning to Pennsylvania’s rivers.  
 
Despite advances in many locations, obstacles to recovery remain, including the multiple 
smaller dams that obstruct or impede migrations. Unlike salmon, migrating shad and other 
species will not jump over obstructions: They can be blocked by a structure as low as one 
foot in height. One of the most successful methods of providing fish passage is through the 
removal of unwanted dams.  Dam removal not only provides direct benefit to migratory fish 
species by eliminating barriers, but also allows for the restoration of stream habitat that is 
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important to some non-game species as well.  Poor water and habitat quality is also a threat, 
particularly in urbanized areas. Additionally, general threats include alteration of freshwater 
flows and discharge patterns to spawning and nursery habitats in rivers and estuaries and 
placement of additional water intakes (ASMFC 1999).  
 
Anadromous species such as American eel, American shad, blueback herring and alewife, 
are in general decline throughout their ranges.  In Pennsylvania, the Fish and Boat 
Commission will continue to evaluate these species to better-understand their population 
trends and future status on the list of CWCS-priority species. 
 
15.4 Streams and Rivers-Associated Wildlife Trends 
(adapted from Appendix 2) 
 
The degraded condition of Pennsylvania streams appears to be a major factor limiting fish 
populations and other CWCS-Priority species that rely upon aquatic habitats.  Although 
monitoring data are spotty, range contractions have been documented for some fishes.  For 
example, the sand darter was common in Mononghahela and Youghiogheny rivers but is 
currently found in a more restricted region of these drainages (Criswell 2002).  Another 
example of a species that has declined in the state is the tadpole madtom.   It was once one 
of the most widely distributed madtom species and found in most drainages, but in recent 
years has only been found in four locations (Criswell 2002). Water quality may be the key 
factor affecting these reductions in range. 
 
Clearly, some species of fish are critically endangered.  For many CWCS-priority species, 
however, we know too little about their life history or habitat needs to determine their status. 
The ironcolor shiner and the bridle shiner were once much more widely distributed, but 
currently occur only in a single Monroe County stream. Current populations in that stream 
are threatened by highway improvements (Criswell 2002).  Another imperiled species is the 
cheat minnow, collected in a tributary of Casselman River in 2001 and endemic to the 
Monongahela River drainage of Maryland, West Virginia and Pennsylvania; little is known 
of its life history (Criswell 2002).  Species in need of basic presence/absence surveys and 
status assessments are highlighted in Section 10.10 of this document. 
 
Some waterways may show signs of improving quality for wildlife.   River otters released 
with support from Wild Resource Conservation Fund and Pennsylvania Game Commission 
in 1982 have shown encouraging signs of repopulating river systems. Likewise, the 
condition of major rivers have improved sufficiently to permit the rebound of a spectrum of 
species ranging from the globally rare shortnose sturgeon (a Federally-listed species) in the 
lower Delaware River to the globally-abundant skipjack herring in the Ohio River. Sustained 
management attention and State and Federal waterways protection (such as occurs under the 
Clean Water Act) will be required to maintain these improvements.  Water quality 
degradation will remain an ever-present potential threat in the form of point-source pollution 
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events (i.e. transportation spills) and chronic low-level introductions (i.e. agricultural, 
chemical, and nutrient releases).   
 
Not only are fish directly dependent on water sources, many other species rely upon streams 
and rivers. For example, water shrews are associated with streams of high quality. Kirkland 
and Hart (1999) suggested that its current range may extend through much of the northern 
forested regions where stream quality is high.  Surveys have not been conducted throughout 
its potential range, however sampling results show it is more widespread than previously 
believed.   Locations could be compared with EPA or DEP stream quality assessments to 
assess habitat quality as limiting factor. 
 
Headwater streams are home to many bird species that depend on the juxtaposition of forest 
and high quality waterways. The Louisiana waterthrush feeds on aquatic invertebrates, and 
nests in the stream bank (Brauning 1992).   It is being considered by the EPA as an indicator 
of stream quality as they are sensitive to acidification of streams and overall loss of quality 
stream habitat (Mulvihill 1999).   The waterthrush shows a stable population trend in 
Pennsylvania over the last 30 years (Sauer et al.  2000).  However, the Louisiana 
waterthrush has significantly larger territories and lower density or numbers of pairs per 
stream mile on acidified streams.   The birds also tend to feed on a wider variety of food 
items in the impaired streams, responding to the reduced quantity of their preferred food 
item, aquatic macroinvertebrates (Mulvihill 1999).  Thus, the density of the species can be 
used as indicator of headwater stream quality. 
 
Freshwater mussels are one of the most imperiled groups of organisms in Pennsylvania and 
globally.  Pennsylvania species have been reduced due to degradation of streams in the past 
and continuing currently. Threats to mussel species’ richness and abundance continues 
today. Other freshwater groups, such as crayfish, are suggested to be highly-imperiled as 
well (Perry et al. 2001), although most species’ status in Pennsylvania is unclear.   See 
Appendix 5 for a full discussion of invertebrate research and recovery needs. 
 
 
15.5 Conservation and Management Needs of Streams and Rivers  
 
Continued statewide emphasis on establishing and protecting buffer zones along streams and 
rivers should yield tremendous benefit to associated species.  The width of riparian forest 
needed for a sufficient ecological buffer can vary with the landscape and with the species 
being targeted (Peterson and Kimball 1995). Riparian forest buffers have been suggested to 
function best when they extend 50 to 100 feet perpendicular to stream or river in each 
direction, however for some functions a buffer may be appropriate up to 600 feet (Peterson 
and Kimball 1995).  
 
Amphibians and reptiles tend to use riparian areas 100 to 200 feet in width, while otter and 
mink are found within 330 feet of the water.  Large mammals such as red fox, fisher, 
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coyotes, bobcats may utilize riparian corridors that extend up to 400 feet.  Bald eagles, red-
shouldered hawks, and songbirds may associate with corridors extending over 300 feet 
(Peterson and Kimball 1995).  Thus, to accommodate a range of wildlife, a 300 to 600 foot 
forested buffer is recommended whenever possible. 
 
Additionally, effort should be directed toward implementing best-management conservation 
practices in the watersheds of high-priority streams and rivers. Such targeted management 
could include Farm Bill incentives and programs (CREP, WHIP, etc.), stream bank fencing, 
riparian overstory restoration, idling highly erosive cropland, and a variety of other 
conservation practices.  In one study in southwest Wisconsin, as land use changed from row 
crop to CRP, fish communities in local streams shifted from populations dominated by 
eurythermal tolerant species to coldwater communities. These changes included greater 
brown trout abundance and improved coldwater Index of Biotic Integrity scores. Biological 
data suggests that water quality improved and favorable cold water temperatures were 
restored in the streams. Intensive water chemical sampling was not performed but 
phosphorus export coefficients and unit area runoff rates were derived from similar land 
uses in nearby watersheds. Predicted phosphorus loads declined by approximately 84 
percent and surface runoff water declined by approximately 71 percent from CRP lands 
(Marshall et al. 2005). Therefore, continued support for conservation provisions under the 
Farm Bill, USDA, and other relevant programs should be a priorirty for all stakeholders 
involved with streams, rivers and other aquatic habitats. 
 
In an effort to stabilize surrounding watersheds, strict enforcement of environmental laws 
relating to mine discharges and erosion/sedimentation activities should also be ensured.  
Addressing hydrological modifications and alteration of physical habitat (i.e., dams, 
culverts, channelization of waterways, storm water runoff, water withdrawals, etc.) also 
needs to be considered.   
 
Water quantity is an emerging issue in managing aquatic resources. Surface and 
groundwater withdrawals affect stream flows, vernal pool occurrence and wetland 
hydrology. Currently, regulatory authority is very weak relative to such impacts.  For 
examples, Delaware River Basic Commission regulations do not address impacts of 
groundwater or surface water withdrawals on the biota of southeastern Pennsylvania – a 
heavily-impacted region. Groundwater regulations are based on the lowest annual quantity 
of groundwater available once every 25 years, regardless of the impact of this level of 
withdrawal on biota and aquatic habitat. Withdrawal levels may have significant impacts, 
particularly during low flow conditions. Evaluation of groundwater withdrawal impacts on 
priority sites and systems is a conservation and management priority.  
 
Some waterways may show signs of improving quality for wildlife.  Though the condition of 
major rivers has improved sufficiently to permit the rebound of a spectrum of species, 
sustained management attention and State and Federal waterways protection (such as occurs 
under the Clean Water Act) will be required to maintain these improvements. 
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15.6 STATEWIDE PRIORITY CONSERVATION ACTIONS – STREAMS AND 
RIVERS  
 
Level 1 – highest priority over the next 1-5 years 
 
• Identify and Protect Exemplary Sites 

Target: To provide a process for statewide identification and protection of exemplary sites. 
Measure: Sites/acreage/stream flow protected 
Issue : There remains a lack of information and targeted management attention for high-
priority streams and rivers, particularly warm water systems.   
Prioritized Implementation Actions : 
• Identify sites that may provide critical habitat during critical times of the year. 
• Targeted protection of sites during critical times of the year. 
• Remove impediments to fish and aquatic species’ movement. 
• Stabilize priority watersheds e.g, revegetation, reforestation, minimizing disturbances. 
• Establish objective criteria for EV (Exceptional Value) designations of warm-water 
systems.  

• Identify Exceptional Value warm-water sites. 
• Improve coordination required to protect exemplary sites.  

Coordination : 
Pennsylvania Fish and Boat Commission 
Pennsylvania Department of Environmental Protection 
Conservation Partners 
 
• Support Protection of Globally-Significant Watersheds 

Target:  Maintain present quality habitat and CWCS-priority populations in French Creek 
and middle Allegheny River through restoration initiatives, public education, support of 
voluntary measures, incentive programs, and landowner outreach. 
Measure:  Public education programs, landowner contacts, program participation; acreage 
targeted for restoration. 
Issue: Limit preventable loss of habitat quality due to siltation, introduction of chemical 
pollutants, and introduction of non-native species.  Target species would include darters, 
madtoms, lampreys, freshwater mussels, and other globally-imperiled species. 
Prioritized Implementation actions:   
Level 1 
• Support the implementation of the French Creek Conservation Plan, developed by the 
French Creek Project (FCP).  The FCP's mission, goals, and conservation plan may be 
reviewed at  http://www.wpconline.org/french_creek/drafts/index.html.   

• Support streambank fencing/riparian buffer establishment/enhancement, and other 
practices available under the Conservation Reserve Enhancement Program that help reduce 
siltation and sedimentation. 



Pennsylvania’s Comprehensive Wildlife Conservation Strategy Version 1.0 
________________________________________________________________________ 

 Page 15-22  

Level 2 
• Provide public education regarding the effects of siltation, pollutants, and non-native 
species, and the benefits of best management practices, should be a primary. conservation 
objective for the French Creek and middle Allegheny River drainages. 

• Assess the feasibility of launching a similar effort for the middle Allegheny River. 
Coordination: 
French Creek Project 
National Fish Habitat Initiative 
USDA Natural Resources Conservation Service 
Allegheny National Forest 
Pennsylvania Department of Conservation and Natural Resources 
Pennsylvania Department of Transportation 
Pennsylvania Department of Environmental Protection 
Pennsylvania Fish and Boat Commission 
Pennsylvania Game Commission 
Private landowners 
Conservation partners 
 
 
• Comprehensive Surveys/Monitoring of Major Rivers and Tributaries 
Target: Comprehensive surveys of all large-river fishes of special concern are needed in the 
Ohio River, the lower portions of the Susquehanna and Delaware Rivers, and their major 
tributaries.   
Measure: Completed surveys of priority rivers with updated information on priority species, 
including: number of sites where collected, number of individuals, number of sites sampled, 
population estimates. 
Issue:  A number of species that were severely reduced or extirpated during the 1900-1985 
period, including the skipjack herring, river carpsucker, sturgeons, etc, have reinvaded these 
rivers, and are being detected with varying degrees of regularity during survey work.  
Others, like the black bullhead and banded sunfish, were historically present in 
Pennsylvania’s large rivers but have not been collected recently. Still others, like the white 
catfish, seem to be undergoing drastic declines. Surveys generally have not been 
coordinated or directed primarily toward non-game fishes, and in most cases, the definitive 
status of these fishes is not well known.   
Prioritized Implementation Actions: 
Level 1 
• Survey work should be conducted where key habitats for fishes of concern have been 
identified (ie. below dams, over sand and gravel bars, etc.).   

• Sampling protocol should include data collection to permit population estimates and age 
structure analyses and measurements of physical and chemical habitat characteristics. 

• Reference stations should be established where regular, periodic monitoring should 
occur.   
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• Sampling should be comprehensive, and include gill-netting, electrofishing, and 
seining.  Regular rotenone sampling in lock chambers should continue as well.   

• Upon completion of status surveys, additional research may be tailored to fit the needs 
of individual species or groups, where informational gaps remain.  

• Conduct radio-tagging on priority species to assess habitat use. 
• Habitat assessments and documenting fish/habitat associations should be a priority of 
big river surveys, with targeted attention paid to species/habitat associations during various 
life stages. 

Level 2 
• Populations of priority species identified during the recommended status survey should 
be monitored at three-year intervals until a conservation plan can be implemented, or until 
researchers are convinced populations are stable, at which time monitoring interval may be 
lengthened to five years.   Sampling protocol, as with the status survey, should include data 
collection to permit population estimates and age structure analyses and measurements of 
physical and chemical habitat characteristics. 

Coordination: 
Pennsylvania Fish and Boat Commission 
Pennsylvania Department of Environmental Protection 
U.S. Environmental Protection Agency 
Land Conservancies 
Colleges and universities 
Sportsmans organizations 
Local municipalities 
Industries and businesses 
Private landowners  
 
Level 2 – priority over the next 5-10 years 
• Ensure Adequate State Level Protection of Highest-Priority Riparian Habitats 

Target:  Establish buffer zones along streams.   
Measure:  Protection measures for riparian habitats developed; stream miles/acreage/sites 
protected; buffer acreage restored; management plans developed; population changes in 
indicator species.  
Issue:  Protection of essential habitats and consideration of the spatial ecology of target 
species are vitally important to conserving ecologically-relevant riparian buffers. Although 
the level of protection would be expected to vary with habitat type and target species, 
statutes such as those in Florida and Massachusetts which delineate buffer zones of 100 ft 
around wetlands/streams/rivers would protect many riparian-associated wildlife species. 
Priority watersheds would include French Creek drainage, a globally-significant waterway 
and other waterways supporting SGCN as well as Immediate/High-Level Concern species. 
Prioritized Implementation Actions: 
Level 1 Implementation Actions: 
• Identify highest-priority riparian habitats for Immediate/High-Level Concern species. 
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• Support voluntary measures, incentive programs, and legislation, as necessary, to 
protect riparian habitats. 

• Enact management guidance and implementation policies to protect highest-priority 
sites. 

• Assess the impacts of human-associated management activities during nesting season 
(April – October).   

• Participate in the National Fish Habitat Initiative. 
• Direct agricultural stabilization/incentive program efforts toward high-priority 
watersheds. 

• Support streambank fencing/riparian buffer establishment/enhancement, and other 
practices available under the Farm Bill conservation programs and other relevant state and 
federal programs that help reduce siltation and sedimentation. 

Coordination: 
Chesapeake Bay Foundation 
Partners in Amphibian and Reptile Conservation 
National Fish Habitat Initiative 
Natural Resource Conservation Service 
Pennsylvania Department of Conservation and Natural Resources 
Pennsylvania Department of Transportation 
Pennsylvania Department of Environmental Protection 
Pennsylvania Fish and Boat Commission 
Pennsylvania Game Commission 
Private landowners 
Conservation partners 
 
• Support Protection of Critically-Important Fish Habitat 
Target : Support national and regional Fish Habitat Protection and Restoration initiatives 
that enhance and protect water quality and aquatic habitat health. 
Measure : Pennsylvania’s involvement in national and regional aquatic habitat initiatives, 
such as the National Fish Habitat Initiative (NFHI); status of the NFHI plan; number of 
state/agency partners; number of projects initiated or completed. 
Issue:  The NFHI is a nationwide strategy that harnesses the energies, expertise and existing 
partnerships of state and federal agencies and conservation organizations. The goal is to 
focus national attention and resources on common priorities to improve aquatic habitat 
health. A joint venture of the U.S. Fish and Wildlife Service and the International 
Association of Fish and Wildlife Agencies, the NFHI Core Workgroup is currently chaired 
by the Executive Director of the Pennsylvania Fish and Boat Commission. Additional 
information about the initiative can be found at 
http://www.fishhabitat.org/about/default.htm
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Prioritized Implementation Actions: 
• Foster geographically-focused, locally-driven, scientifically-based partnerships to 
protect, restore and enhance aquatic habitats. 

• Forge state- and region-wide partnerships for restoration and/or protection of aquatic 
habitats. 

• Assist in the development of the NFHI plan and begin implementation. 
• Encourage public and private partners to support and participate in NFHI. 

Coordination: 
State and Regional natural resource agencies 
State and Regional conservation organizations 
Industry 
Federal agencies 
Initiative partners and sponsors 
 
• Enhance and Restore High-Priority Lotic and Riparian Habitats  

Target: Comprehensive status assessment of imperiled or stressed watersheds and 
development of a systematic approach to stabilization and enhancement of lotic and riparian 
habitats. 
Measure:  Miles and/or acreage of lotic and riparian habitat restored / enhanced, number of 
watersheds stabilized. 
Issue:  Many watersheds in the Commonwealth are unstable due to hydraulic modifications, 
loss of vegetative buffers, poor water quality, limited water quantity, urbanization, 
agriculture and other anthropogenic influences.  Instability results in loss of critical and high 
quality lotic and riparian habitats and associated organisms.   Existing watershed 
assessments, stream restoration plans, and other information currently exists for many 
watersheds.  Where absent, surveys should be completed.  This information should be 
collated and used to develop a strategy to stabilize watersheds and restore/enhance lotic and 
riparian habitats using a more “comprehensive” or “watershed” approach.  The strategy 
should advance efforts to link restoration projects in a given watershed in order to maximize 
the availability of funding support and overall project benefits. Watersheds that provide 
critical habitat for Immediate/High-Level Concern species should be of highest priority.    
Prioritized Implementation Actions:  
Level 1 
• Collate existing information on status of watersheds and complete inventories on those 
where information is insufficient. 

• Develop watershed restoration plans or use existing plans in conjunction with biological 
information to prioritize restoration efforts. 

• Identify federal, state, county and private funding sources to support project planning 
and implementation.   

Level 2 
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• Maximize funding and restoration opportunities by linking multiple projects and 
initiatives when practical. 

• Provide coordination to project partners to advance restoration projects from the 
“conceptual” or “design” phase through to implementation and completion. 

• Conduct surveys to monitor and evaluate project results.   
Coordination 
Pennsylvania Fish and Boat Commission 
Pennsylvania Game Commission 
Pennsylvania Department of Environmental Protection 
Pennsylvania Department of Conservation and Natural Resources 
National Oceanic and Atmospheric Administration 
National Resource Conservation Service 
U.S Environmental Protection Agency 
U.S. Forest Service 
U.S. Geologic Survey 
U.S. Fish and Wildlife Service 
U.S. Park Service 
Land Conservancies 
Colleges and universities 
Private landowners 
Conservation partners 
 
• Pursue Improved Water Quality of Priority Rivers 

Target:  Improve water quality of the major rivers and tributaries that CWCS-Priority 
species rely upon.   
Measure:  Monitoring results of water quality; change in river miles meeting DEP 
fishable/swimmable goal. 
Issue:  The highly sensitive and imperiled status of many of Pennsylvania’s aquatic species 
makes protection and management of specific riverine habitats a critical conservation need. 
Because of their diet, the viability of many aquatic populations is closely linked to the 
condition of major river systems.   
Prioritized Implementation Actions: 
Level 1  
• Support streambank fencing/riparian buffer establishment/enhancement, and other 
practices available under the Farm Bill and other state and federal programs that help 
reduce siltation and sedimentation.  

• Participate in the National Fish Habitat Initiative. 
• Support efforts of the Chesapeake Bay Foundation to reduce river pollution and 
promote establishment of buffer zones along waterways.  

• Support education and funding related to Pennsylvania’s Tributary Strategy – a part of 
the Chesapeake 2000 Agreement which presents a framework for reducing pollution of 
rivers 
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Coordination: 
Chesapeake Bay Foundation 
Partners in Amphibian and Reptile Conservation 
National Fish Habitat Initiative 
Natural Resources Conservation Service 
Pennsylvania Department of Conservation and Natural Resources 
Pennsylvania Department of Transportation 
Pennsylvania Department of Environmental Protection 
Pennsylvania Fish and Boat Commission 
Pennsylvania Game Commission 
Susquehanna River Basin Commission 
Delaware River Basin Commission 
Private landowners 
Conservation partners 
 
15.7 STATEWIDE PRIORITY CONSERVATION ACTIONS – STREAM AND 
RIVER ASSOCIATED SPECIES 
Level 1 – highest priority over the next 1-5 years 
 
• Presence/Absence Surveys of Priority Species  

Target: Determine whether target species are still extant in Pennsylvania and identify extent 
of occurrence. 
Measure: Surveys initiated/completed. 
Issue: One of the difficulties in formulating a conservation plan for some stream and river-
associated species is that they have not been recorded in Pennsylvania in recent times.  To 
initiate any program designed to protect these, we must first document  presence in the state. 
Species targets: Blanding’s turtle, Kirtland’s snake, New Jersey chorus frog, banded sunfish, 
black bullhead, longear sunfish, ghost shiner, goldeye, threespine stickleback. 
Prioritized Implementation Actions: 
Level 1 
• Focus surveys within species’ historic ranges to determine if the target species still 
occurs in Pennsylvania.  

• Survey and identify extant and historical sites throughout species’ ranges. 
Level 2 
• Survey other sites of potential habitat throughout their ranges to detect new population 
occurrences. 

• When populations are found, gather information on habitat requirements, non-breeding 
and hibernation habitats, migration corridors, home ranges, etc.   

• Survey areas between known sites to assess for suitability as dispersal corridors. 
• Develop a monitoring protocol to record breeding and evaluate population changes at 
known sites.  
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• Monitor historical sites during the breeding season to identify seasonally-important 
habitat characteristics.   

Coordination: 
Pennsylvania Fish and Boat Commission 
Pennsylvania Biological Survey, Herpetological Technical Committee 
Colleges and universities 
 
• Status Surveys of Immediate Concern, High-Level Concern Species  

Target: Comprehensive status assessment of imperiled species in need of additional 
information to make a status determination. 
Measure: Surveys completed. 
Issue:  Many river-associated species represent imperiled taxonomic groups, but 
comprehensive status assessments are lacking. Up-to-date status information is necessary in 
order to allocate funding, recovery and management activities. All known sites where 
populations of PA Vulnerable and priority PFBC Candidate species are extant or historic 
should be surveyed in an effort to determine the status of what are often our rarest species.  
Information on population densities, structure, and health in the state is required to prioritize 
conservation actions. In some cases, information on genetics issues must also be understood 
in order to make a priority characterization. 
 
Target Species – Status Assessments, Distribution/Abundance Surveys: 
 
IMMEDIATE 
CONCERN 

HIGH-LEVEL 
CONCERN 

PENNSYLVANIA 
VULNERABLE 

MAINTENANCE 
CONCERN 

WEST VIRGINIA 
WATER SHREW 
(Southern Water 
Shrew) 

QUEEN SNAKE ROCK VOLE 
 

ROCK SHREW 

 
WOOD TURTLE 
–R 

EASTERN 
RIBBON SNAKE 

BLACK 
BULLHEAD 

SKIPJACK 
HERRING 
 

HELLBENDER-R RAINBOW  
SMELT 
 
 

BRINDLED 
MADTOM 

WHITE CATFISH 

ATLANTIC 
STURGEON – R 
 

CHECKERED 
SCULPIN-R 
 

TADPOLE 
MADTOM 

BOWFIN 

CHESAPEAKE 
LOGPERCH-R 
 

BLUEBREAST 
DARTER 

CISCO EASTERN 
MUDMINNOW 
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EASTERN SAND 
DARTER-R 
 

GILT DARTER BLACKCHIN 
SHINER 

EASTERN 
HOGNOSE 
SNAKE 

CHEAT 
MINNOW-R 
 

TIPPECANOE 
DARTER 

BIGMOUTH 
BUFFALO 
 

FOUR-TOED 
SALAMANDER 

GRAVEL CHUB 
 

 THREESPINE 
STICKLEBACK 
 

FOWLER’S TOAD 

LAKE 
STURGEON 
 

 HIGHFIN 
CARPSUCKER 

NORTHERN 
LEOPARD FROG 

LONGNOSE 
SUCKER-R 

 HICKORY SHAD 
 

BROOK 
SILVERSIDE 

NORTHERN 
BROOK 
LAMPREY 

 HORNYHEAD 
CHUB 

LONGNOSE GAR 

SPOTTED 
DARTER-R 

 IOWA DARTER MOUNTAIN 
BROOK / OHIO 
LAMPREYS-R 

SPOTTED GAR  MOONEYE TONGUETIED 
MINNOW-R 

   AMERICAN 
BROOK 
LAMPREY 

 
Prioritized Implementation Actions:  
Level 1 
• Resurvey locations of recent records, as necessary. 
• Design sampling protocols to enable population estimates and age structure analyses, 
and physical and chemical habitat characteristics.   

• Develop a search image, based on extant factors and conditions at each occupied site 
and, if possible, prepare a predictive model to aid in the identification of potential habitat 
elsewhere.  These tools should then be applied to searches within occupied drainages, and, 
if effective, expanded to others. 

Level 2 
• Identify and secure permanent monitoring stations where population information, along 
with physical and chemical habitat measurements, may be made at regular intervals. 

• Designate and secure an adequate number of fixed monitoring stations and survey at 
five-year intervals. Stations should be selected at locations that will accommodate 
monitoring of other species of concern. 

• Validate predictive models of occurrence. 
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Coordination 
Pennsylvania Fish and Boat Commission 
U.S. Fish and Wildlife Service 
Land Conservancies 
Colleges and universities 
Private landowners 
Conservation partners 
 

Level 2 – priority over the next 5-10 years 
 
• Long-Term Monitoring of Priority Species and Populations  

Target: Long-term monitoring of priority species’ populations. Target species include 
hellbender, madtoms, darters, map turtle, redbelly turtle and other species with adequate 
population size for monitoring efforts.  
Measure:  Monitoring efforts initiated; population status and trends of target species; 
distribution and abundance information collected. 
Issue:  Currently, many stream and river associated species, including terrestrial species and 
fish, are not adequately monitored to detect population trends. In the case of fish, routine 
monitoring should provide an overall indication of changes in habitat quality - information 
that could be used to benefit other CWCS-Priority species. Fish species accounts in 
Appendix 3 provide detailed monitoring recommendations depending on the level of 
conservation concern. 
Prioritized Implementation Actions:  
Level 1  

1. Use established monitoring programs to find new occurrence sites for target species. 
2. Initiate and/or increase participation in more specialized surveys.  Encourage the 

collection of data from CWCS-priority species during routine PFBC aquatic 
sampling/monitoring efforts.    

3. Conduct specific surveys for rare species in appropriate habitat as specified in 
Appendix 3.   

4. Map occupied locations for future reference.  
5. Encourage the tracking of data collected in the above surveys for Immediate/High 

Level and PA Vulnerable species in the PA Natural Heritage Program. 
Level 2  

1. Monitor locations where target species were located in the above-mentioned surveys.   
2. As some standard projects are established or run their course, initiate and / or 

increase participation in more specialized surveys that would be especially effective 
for target species in the same ecosystems.   

3. Conduct specific annual monitoring surveys for Immediate Concern species as 
recommended in Appendix 3.  

Coordination: 
Pennsylvania Fish and Boat Commission 
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Pennsylvania Game Commission 
Pennsylvania Department of Conservation and Natural Resources 
Allegheny National Forest 
Conservation partners 
Colleges and universities 
 
Target Species – Long-Term Monitoring: 
IMMEDIATE 
CONCERN 

HIGH-LEVEL 
CONCERN 

PENNSYLVANIA 
VULNERABLE 

MAINTENANCE 
CONCERN 

Hellbender –R Bald Eagle Osprey Eastern Hognose 
Snake 

Wood Turtle - R   Louisiana 
Waterthrush – R 

   Map Turtle 
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(** Fish – all fish species accounts in Appendix 3 specify annual, 2-year, 3-year or 5-year 
monitoring needs of CWCS-Priority fish, depending on conservation status and threats)  
 
 
 IMMEDIATE 

CONCERN 
HIGH-LEVEL 
CONCERN 

PENNSYLVANIA 
VULNERABLE 

MAINTENANCE 
CONCERN 

Annual Monitoring    
  BRIDLE 

SHINER 
HICKORY SHAD 
reintroduced 

 

  IRONCOLOR 
SHINER 

  

  PADDLEFISH   
  RAINBOW 

SMELT 
  

2-year monitoring    
   BLACK 

BUFFALO 
BROOK 
SILVERSIDE 

   GHOST SHINER LONGNOSE GAR 
   HIGHFIN 

CARPSUCKER 
RIVER 
REDHORSE 

   MOONEYE RIVER SHINER 
   RIVER 

CARPSUCKER 
SKIPJACK 
HERRING 

   SILVER CHUB SMALLMOUTH 
BUFFALO 

   THREESPINE 
STICKLEBACK 

WHITE CATFISH 

3-year monitoring    
 CHESAPEAKE 

LOGPERCH -R 
NORTHERN 
BROOK 
LAMPREY 

BIGMOUTH 
SHINER 

BOWFIN 

 LAKE 
STURGEON 

 BLACK 
BULLHEAD 

 

   HORNYHEAD 
CHUB 

 

   LONGEAR 
SUNFISH 

 

   SPOTTED GAR  
5-year monitoring    
 LONGNOSE 

SUCKER 
BLUEBREAST 
DARTER 

BLACKCHIN 
SHINER 

AMERICAN 
BROOK 
LAMPREY 
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 SPOTTED 
DARTER 

BURBOT 
(Allegheny 
population) 

CHANNEL 
DARTER 

BROOK 
STICKLEBACK 

  CHECKERED 
SCULPIN-R 

IOWA DARTER BURBOT 

  GILT DARTER REDFIN SHINER CENTRAL 
MUDMINNOW 

  MOUNTAIN 
MADTOM 

SOUTHERN 
REDBELLY 
DACE 

EASTERN 
MUDMINNOW 

  NORTHERN 
MADTOM 

TADPOLE 
MADTOM 

LEAST BROOK 
LAMPREY 

  TIPPECANOE 
DARTER 

WARMOUTH LONGHEAD 
DARTER 

    MOUNTAIN 
BROOK / OHIO 
LAMPREYS-R 

    STREAMLINE 
CHUB -R 

    TONGUETIED 
MINNOW-R 

 
Priority Conservation Actions:   
• The sites designated for long-term monitoring should, whenever possible, be situated on 
public lands.  Long-term studies should include mark-recapture procedures and should 
specifically target population size and structure as well as reproductive activity and success 
within the populations.  Appropriate resource managers at all sites where populations are 
discovered should be made aware of the existence of the populations.  Whenever possible 
management for Immediate Concern species should be incorporated into appropriate 
resource management plans for the site(s).  

 
 

• Identify and Remove Impediments to the Movement of SGCN, Immediate 
Concern and High-Level Concern Species   

Target: Comprehensive status assessment of impediments to movement of highest-priority 
fish and other aquatic organisms 
Measure: Completed inventory identifying the location, characteristics, and ownership of 
impediments to migration.   
Issue:  Dams and other impediments to movement exist throughout streams and rivers in the 
Commonwealth.  These structures fragment critical habitats and influence the distribution 
and local abundance of fish and other aquatic organisms.  A statewide comprehensive 
inventory would be beneficial in prioritizing and directing passage and habitat restoration 
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actions.  Much information regarding impediments to movement exists in database form.  
Consolidation of existing data should be advanced.  This will require extensive 
coordination among federal, state, county regulatory agencies and others.  Where 
information gaps are identified, surveys should be conducted beginning with the highest 
priority watersheds that support Immediate/High-Level Concern species.  

Prioritized Implementation Actions:  
Level 1 
• Coordinate collating and/or linking existing database of migratory/movement barriers.  
• Design sampling protocol to inventory blockages a high priority watershed where 
information gaps exist.   

Level 2 
• Coordinate with federal, state, and local governmental agencies regarding the new 
construction or modification of impediments to migration/movement in Pennsylvania 
streams and rivers. 

• Develop and implement a strategy to provide passage at high priority barriers to 
migration. 

 
Coordination 
Pennsylvania Fish and Boat Commission 
Pennsylvania Game Commission 
Pennsylvania Department of Environmental Protection 
Pennsylvania Department of Conservation and Natural Resources  
National Oceanic and Atmospheric Administration 
U.S Environmental Protection Agency 
U.S. Fish and Wildlife Service 
U.S. Forest Service 
U.S. Park Service 
U.S. Army Corps of Engineers 
Local governments and municipalities 
Colleges and universities 
Private landowners 
Conservation partners 
 
• Assess Impacts of Groundwater/Surface Water Withdrawal on Priority Species 
and Sites 

Target:  Assess impacts of groundwater/surface water withdrawal on priority sites and 
species. 
Measure:  Assessment protocols developed; assessments conducted. 
Issue: Water quantity is an emerging issue in managing aquatic resources. Surface and 
groundwater withdrawals affect stream flows, vernal pool occurrence and wetland 
hydrology. Currently, regulatory authority is very weak relative to such impacts and impact 
assessments are not adequate. Many Immediate Concern reptiles and amphibians are 
particularly vulnerable to water quantity issues. 
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Prioritized Implementation Actions: 
• Research effects of long-term water withdrawal on Immediate/High-Level Concern 
species  

• Pursue funding opportunities to assess withdrawal impacts. Groundwater pumping 
effects are often very expensive to study. 

• Assess groundwater/surface water quantity and withdrawal impacts on highest-priority 
sites. (Pumping effects are often delayed, but current impact assessments do not take this 
into account). 

• Develop protection measures to mitigate withdrawal impacts on highest-priority sites.    
• Develop appropriate regulatory controls to ensure adequate water quantity at priority 
sites. 

• Encourage DEP, SRBC and DRBC to seek assistance in identifying impacts to priority 
sites. 

• Support the State Water Plan Statewide Committee’s development of critical water 
planning areas.   

• Support the assessment of safe yield on aquatic habitats (i.e., the amount that can be 
withdrawn without adverse impacts on consumptive and non-consumptive uses).  

Coordination 
Pennsylvania Fish and Boat Commission 
Pennsylvania Department of Environmental Protection 
Susquehanna River Basin Commission 
Delaware River Basin Commission 
State Water Plan Statewide Committee and Critical Water Planning Area Subcommittee 
Private stakeholders 
Conservation partners 
 

15.8 STATEWIDE PRIORITY CONSERVATION ACTIONS - HIGH PRIORITY 
SPECIES SUITES 
Level 1 – highest priority over the next 1-5 years 
 
• Ensure Adequate State-Level Protection to Reduce Losses of Adult Turtles 

Target:  Develop management guidelines to help reduce road mortality of nesting females. 
Enact regulations to prohibit the removal of northern map turtles, and other highly-
collectible species, from wild populations –when such collection has potentially-significant 
and demonstrated population impacts. 
Measure:  Habitat management guidelines developed; Pennsylvania collection and 
possession regulations evaluated; nest sites/acreage targeted for protection. 
Issue:  Because of very limited distribution and geographic isolation, G. geographica in 
Pennsylvania is especially vulnerable to extinction.  The loss of adult turtles, particularly 
reproductive females, is among the greatest threats to population stability.  Female G. 
geographica and other riverine turtles often use human-altered, disturbed sites for nesting 
including areas along highways containing fill materials and spill piles of coal slag.  Because 



Pennsylvania’s Comprehensive Wildlife Conservation Strategy Version 1.0 
________________________________________________________________________ 

 Page 15-36  

such areas are disturbed habitats, they are rarely considered ecologically-valuable or worthy 
of protection, but in some instances the availability of such sites may be important for 
maintaining viable turtle populations.  Some areas may serve hundreds of nesting females 
each year and such areas should be designated for protection.  In addition, because eggs, 
hatchlings, or nesting females are present at nesting areas during all months of the year, 
disturbances to such sites (e.g., heavy equipment operations) at any time may negatively 
impact G. geographica.  Road mortality of nesting females may be substantial in some 
areas, and legal removal of adult turtles from the wild may also be very damaging.  Current 
regulations in Pennsylvania allow individuals with a fishing license to remove from the 
wild, and possess, two northern map turtles at any given time. 
Prioritized Implementation Actions: 
Level 1 
• Support research and survey activities aimed at developing management guidelines to 
reduce road mortality of nesting female turtles. 

• Support efforts in Pennsylvania to eliminate legal or illegal removal of northern map 
turtles, and other vulnerable species, from wild populations. 

• Support efforts of the Pennsylvania Fish and Boat Commission Non-Game and 
Endangered Species Division to reduce commercial exploitation of northern map turtles 
and other CWCS-priority turtles. 

Level 2 
• Evaluate and revise current regulations to ensure adequate protection. 

Coordination 
Partners in Amphibian and Reptile Conservation 
Pennsylvania Department of Conservation and Natural Resources 
Pennsylvania Department of Transportation 
Pennsylvania Department of Environmental Protection 
Pennsylvania Fish and Boat Commission 
Pennsylvania Game Commission 
Private landowners 
Conservation partners 
 
 
• Identify and Protect Essential Turtle Nesting Sites and Monitor Populations 

Target: Identify and protect major nesting areas associated with streams and rivers. 
Measure: Status of major nesting areas; population status and trends of target species; 
acreage/sites protected; management plans developed  
Issue: Spotting scope surveys appear to be the most effective means to determine the 
presence and densities of Graptemys species (Lindeman 1998).  No densities of G. 
geographica have been established for viable populations, but target densities for the 
federally-threatened G. flavimaculata are 2.2 and 4.4 basking turtles per 100 m in two river 
systems in the southeast United States (U. S. Fish and Wildlife Service 1993).  Surveys are 
also required to document major nesting areas for G. geographica in Pennsylvania.  Some 
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nesting areas may serve hundreds of females each year and such sites should be designated 
for protection.   
Prioritized Implementation Actions: 
Level 1 
• Identify and protect major nesting areas associated with streams and rivers.   
• Evaluate status of major nesting areas. 
• In areas where road mortality of nesting females is substantial, short (< 1 m high) 
fencing should be installed to eliminate the ability of females to move onto roadways, 
although such a strategy should be employed only as a last resort.   

• Carefully examine open-canopy habitats along major rivers for the presence of nesting 
areas prior to activities such as road construction; such areas should be avoided where they 
are found.   

Level 2 
• Delimiting range in the state for highest-priority species. 
• Determine status of extant populations and habitat.  
• Identify and secure permanent monitoring stations where population information, along 
with habitat measurements, may be made at regular intervals. 

Coordination 
Partners in Amphibian and Reptile Conservation 
Pennsylvania Department of Conservation and Natural Resources 
Pennsylvania Department of Transportation 
Pennsylvania Department of Environmental Protection 
Pennsylvania Fish and Boat Commission 
Pennsylvania Game Commission 
Private landowners 
Conservation partners 
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15.9 SPECIES OF GREATEST CONSERVATION NEED – STREAMS AND 
RIVERS 
 
Significant effort was made in the course of CWCS development to identify and emphasize 
the unique role of Pennsylvania in conserving species of concern. A guiding objective of 
CWCS planning has been to reach beyond ‘rarity’, a reactive mode that forces managers to 
simply document the declines of a species. In order to achieve truly comprehensive and 
proactive management, managers must begin to direct attention to those species and habitats 
for which Pennsylvania serves a responsibility role. 
 
Viewing species of concern through the dual lens of responsibility and imperilment quickly 
reveals where conservation actions should be directed under the State Wildlife Grants 
program.  Focusing ‘endangered species prevention’ efforts and proactive management on 
the following species associated with river and stream habitats will provide conservation 
results that will have the greatest impacts at the state, regional, national, and global levels 
(Table 15.3). Refer to Appendix 3 for full accounts of SGCN species and other CWCS-
Priority species associated with streams and rivers. 
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Table 15.3: Species of Greatest Conservation Need – Streams and Rivers.  
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Hellbender 

OH, LGL, 
NP, RV XX XX     xx  xx 

 
Wood Turtle 

OH, LGL, 
NP, RV, 
P 

 
 
xx 

 
 
 

 
 
XX 

 
 
 

 
 
 

 
 
xx 

 
 
xx 

 
 
XX 

 
 
XX 

Atlantic 
Sturgeon 

NP, RV, 
P, CP 

   
XX 

      
(xx) 

Cheat Minnow OH, NP      XX    
Chesapeake 
Logperch 

 
P 

        
(xx) 

 
XX 

Eastern Sand 
Darter 

LGL, NP, 
OH XX XX  XX  (xx)    

Longnose 
Sucker 

NP      XX    

Shortnose 
Sturgeon CP, P   XX       
Spotted Darter LGL, NP  XX XX        
Checkered 
Sculpin RV        XX  
Northern 
Madtom LGL  xx XX  xx      
Longhead 
Darter 

OH, LGL, 
NP XX XX    XX    

Mtn Brook 
Lamprey LGL, NP XX xx        
Ohio Lamprey LGL, NP, 

OH XX         
Streamline 
Chub 

OH, LGL, 
NP XX XX        

Tonguetied 
Minnow LGL, NP XX    XX     

 
XX – primary area of distribution 
xx  - secondary area of distribution 
(xx) – likely extirpated from area 
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Appendix 15.1 – Species/Habitat Associations for Stream and River Habitats 
 
Clearly defining species-habitat associations is somewhat complicated. For each wildlife 
species, the particular habitat it uses is complex and is often comprised of several parts of a 
landscape and several land cover types or communities. Additionally, many species change 
their habitat use during various seasons and life stages and this further complicates the 
conservation of species and key habitats.  Also, the effort of associating species with key 
habitats is confounded because the habitat’s quality and/or function may rely upon unknown 
and/or off-site mechanisms.  Thus, for a species to be adequately conserved, all aspects of its 
key habitat(s) must be available in a quantity and quality sufficient for its survival.  
 
Though complicated and incomplete, it is nevertheless vitally important to attempt to 
associate species with their key habitats to begin formulating conservation goals and 
objectives. The following table contains summary information describing specific 
species/habitat associations relative to the habitat type covered in this section. This 
information is in need of further refinement and additional input from technical experts to 
ensure its accuracy. Currently, Pennsylvania lacks a meaningful way to classify 
communities relative to terrestrial vertebrates. This is recognized as an ongoing priority by 
Pennsylvania’s natural resource agencies.  
 
Species-specific information detailing specific habitat requirements, the location and relative 
condition of key habitats, threats and factors affecting habitat quality and population trends 
of target species can be found in Appendix 3: CWCS-Priority Species Assessments. 
 
 
Table 15.4. Specific species/habitat associations for terrestrial CWCS-Priority species 
associated with rivers and streams in Pennsylvania. 

Category Quality  
Specific 
types Micro-quality 

CWCS-
Priority 
Species 

Physiographic 
Area *  

River/stream 
High 
gradient   

Fish  
(Table 15.5)  

    
Louisiana 
waterthrush  

    
Four-Toed 
Salamander  

   
W/rocks and 
talus slopes Rock Vole  

River/stream 
Medium 
gradient 

high 
quality; 
Cool to 
cold temps  River Otter  

   
W/rock cover and 
crayfish 

Hellbender-
R  
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+ overhanging 
woody vegetation 

Queen 
Snake OH, P 

   
W/ patchy forest 
edges 

Wood 
Turtle-R  

  

High 
quality, 
high 
elevation 

W/undercut 
banks, 
(>75percent) 
vegetative cover 
in deciduous 
forest 

Northern 
Water 
Shrew 

NP –(NC/NE 
portion) 
Appalachian 
Plateau, Poconos 

   

W/undercut 
banks, 
(>75percent) 
vegetative cover 
in mixed 
deciduous/conifer 
forest 

West 
Virginia 
Water 
Shrew 

NP – (SW portion) 
Allegheny 
mountains region 

   

In n. hardwood 
forests w/ talus 
and heavy forbs 
cover (3000+ft) Rock Vole NP (and Poconos) 

    Rock Shrew NP, RV, OH 

River/stream 
Low 
gradient 

Slow-
moving Grassy edges 

Kirtland’s 
snake OH 

    
Blanding’s 
Turtle LGL Crawford Co. 

    

Shorthead 
Garter 
Snake-R NP 

  
with sandy 
floodplains  

Redbelly 
Turtle CP 

      

    
Fowlers 
Toad  

    

Eastern 
Hognose 
Snake  

  

With high 
sandy 
banks  

Bank 
Swallow  

Large Rivers  
Well-
oxygenated

Sand/gravel 
shorelines Map Turtle  

   sand banks 
Bank 
Swallow  

  

With large 
riparian 
snags/trees  Bald Eagle  

    Osprey  
River/stream      



Pennsylvania’s Comprehensive Wildlife Conservation Strategy Version 1.0 
________________________________________________________________________ 

 Page 15-46  

River/stream 
Vegetated 
shoreline 

Grassy 
floodplain  

New Jersey 
Chorus 
Frog CP 

    

Northern 
Leopard 
Frog  

    Map Turtle  

    
Redbelly 
Turtle CP 

  
Slow-
moving  

Kirtland’s 
Snake OH 

    
Blanding’s 
Turtle LGL Crawford Co. 

   
Sandy clearings 
& floodplains 

Eastern 
Hognose 
Snake  

Large Rivers   
Sand/gravel 
shoreline areas Map Turtle 

RV- Susquehanna., 
Juniata rivers 

 
Floodplain 
Thickets   

Eastern 
Ribbon 
Snake  

    
Willow 
Flycatcher  

    
Wood 
Turtle-R  

   w/native crayfish 
Queen 
Snake  

      

• Species largely or entirely restricted to a specific physiographic area (LGL – Lower Great 
Lakes, OH – Ohio Hills, NP – Northern Plateau, RV – Ridge and Valley, P – Piedmont, CP 
– Atlantic Coastal Plain 
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Table 15.5. Specific drainages/physiographic regions for aquatic CWCS-Priority 
species occurrences in Pennsylvania. 
  DRAINAGES       

SPECIES Ph
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ATLANTIC STURGEON 
- R CP, P, RV, NP   XX      (xx) 
CHEAT MINNOW - R OH, NP      XX    
CHESAPEAKE 
LOGPERCH -R P         XX 
EASTERN SAND 
DARTER LGL, NP, OH XX  XX  XX  (xx)    
GRAVEL CHUB NP, OH xx XX     Xx   
LAKE STURGEON LGL (XX)   XX   (XX)   
LONGNOSE SUCKER - 
R 

NP - Somerset 
Co.    (xx)  XX    

SHORTNOSE 
STURGEON CP, P   XX       
SPOTTED DARTER LGL, NP  XX  XX        

           
BANDED SUNFISH CP   (XX)       
BLUEBREAST DARTER LGL, NP, OH XX XX     xx   

BRIDLE SHINER 
NP, RV - 
Monroe Co.  XX       

 

CHECKERED 
SCULPIN-R RV        XX  
GILT DARTER LGL, NP, OH XX XX        

IRONCOLOR SHINER 
NP, RV - 
Monroe Co.  XX       

 

MOUNTAIN MADTOM LGL, NP xx XX        

NORTHERN BROOK 
LAMPREY 

LGL - 
Conneaut 
Creek.    XX      

NORTHERN MADTOM LGL  xx XX  xx      
PADDLEFISH OH, NP XX      XX   
TIPPECANOE DARTER OH, LGL, NP XX XX        
           
LONGHEAD DARTER - 
R OH, LGL, NP XX XX    XX    
MOUNTAIN BROOK 
LAMPREY-R LGL, NP XX xx        
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OHIO LAMPREY-R LGL, NP, OH XX         
STREAMLINE CHUB - R OH, LGL, NP XX XX        
TONGUE-TIED 
MINNOW - R LGL, NP XX    XX     
           

BIGMOUTH BUFFALO 
LGL (Lake 
Erie)    XX      

BIGMOUTH SHINER NP XX         
BLACK BUFFALO OH       XX   
BLACK BULLHEAD LGL, OH    XX   XX   
BLACKCHIN SHINER LGL    XX      
BRINDLED MADTOM LGL, OH, NP XX xx  XX      
BURBOT (Allegheny 
River population) NP XX         
CHANNEL DARTER LGL, NP, OH XX xx  xx      

CISCO 
LGL (Lake 
Erie)    XX      

GHOST SHINER OH      XX XX   
GOLDEYE (OH)          
HICKORY SHAD CP, P          
HIGHFIN 
CARPSUCKER OH      XX XX   
HORNYHEAD CHUB LGL          
IOWA DARTER LGL          
LONGEAR SUNFISH LGL, OH    XX   XX   

MOONEYE OH 

xx-
lower 
sect.  (xx)  XX XX   

 

REDFIN SHINER LGL          
RIVER CARPSUCKER OH XX     XX XX   
RIVER SHINER OH      XX XX   

SILVER CHUB LGL, OH 

XX - 
lower 
sect.  XX  XX XX   

 

SOUTHERN REDBELLY 
DACE LGL, OH, NP xx     xx XX   

SPOTTED GAR 
LGL - Lake 
Erie          

SPOTTED SUCKER LGL, OH       XX   

TADPOLE MADTOM 
LGL,NP, 
RV,(CP) xx xx (xx) xx xx    xx 

THREESPINE 
STICKLEBACK CP   XX       
WARMOUTH LGL, OH  xx  XX  xx    
           
AMERICAN BROOK LGL, NP, P XX XX xx XX XX     



Pennsylvania’s Comprehensive Wildlife Conservation Strategy Version 1.0 
________________________________________________________________________ 

 Page 15-49  

LAMPREY 

BOWFIN LGL, OH  xx? XX 
xx-
intro XX   (XX)   

BROOK SILVERSIDE LGL, OH    XX   XX   
BROOK STICKLEBACK LGL, NP, RV    XX   XX  xx - intro
BURBOT (Erie 
population) LGL    XX      
CENTRAL 
MUDMINNOW LGL, OH XX   XX      
EASTERN 
MUDMINNOW NP, RV, P, CP   XX       
LEAST BROOK 
LAMPREY OH, P XX     XX XX  xx 

LONGNOSE GAR 
LGL, NP, OH, 
P, CP 

xx-
lower 
section (xx) XX  XX XX  (XX) 

 

RIVER REDHORSE LGL, NP, OH XX     XX XX   
SKIPJACK HERRING OH Xx     xx XX   

SMALLMOUTH 
BUFFALO OH 

xx-
lower 
section    XX XX   

 

WHITE CATFISH CP, P, RV, OH   XX    
Xx 
(intro) (XX) 

 

 
Species largely or entirely restricted to a specific physiographic area (LGL – Lower 
Great Lakes, OH – Ohio Hills, NP – Northern Plateau, RV – Ridge and Valley, P – 
Piedmont, CP – Atlantic Coastal Plain 
 
XX – primary drainage of distribution 
xx – secondary drainage of distribution 
(xx) – likely extirpated from drainage 
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SECTION 16 – ROCK HABITATS – CONTENT SUMMARY 
 
 
16.1 Location and Condition of Rock Habitats  
 Table 16.1: Rock habitat types found in Pennsylvania.  

 
16.2 Threats to Rock Habitats and Associated Species 
16.3 Rock-Associated Wildlife Species 

Table 16.2: CWCS-Priority species associated with rock habitats (caves, rock 
outcrops, talus slopes, mines and tunnels) in Pennsylvania. 

16.4 Rock-Associated Wildlife Trends 
16.5 Conservation and Management Needs of Rock Habitats 
 
16.6 STATEWIDE PRIORITY CONSERVATION ACTIONS – ROCK HABITATS 

Level 1- highest priority over the next 1-5 years 
Ensure Adequate Protection of High-Priority Caves 
Identify High-Priority Rock Outcrops/Cliff/Talus Habitats 
 
Level 2-priority over the next 5-10 years 
Develop a Statewide Management Plan for Rock Cliff/Outcrop/Talus Habitats 
Creation of Suitable Habitat During Mine Reclamation 

 
16.7 STATEWIDE PRIORITY CONSERVATION ACTIONS – ROCK-
ASSOCIATED SPECIES 

Level 1 – highest priority over the next 1-5 years 
Develop Multi-Species Management Guidance for Rock Habitats 
Status Surveys of Priority Species 
Research Effect of Forest Management and Other Land Use on CWCS-Priority 
Species 
 
Level 2 – priority over the next 5-10 years 
Identify Critical Foraging Habitats Associated With High-Priority Hibernacula 
Identification of Key Travel Corridors 
Protect Summer Roosts at Highest-Priority Rock Outcrops/Caves 

 
16.8 SPECIES OF GREATEST CONSERVATION NEED – ROCK HABITATS 

Table 16.3. Species of Greatest Conservation Need Associated with Rock Habitats 
in Pennsylvania. 
 
IMMEDIATE CONCERN 
Allegheny Woodrat 
Eastern Small-footed Myotis 
Timber Rattlesnake 

 Page 16-1  
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HIGH-LEVEL CONCERN 
Mountain Earth Snake 
MAINTENANCE CONCERN 

 Northern Myotis 
 
16.9 Sources 
 
Appendix 16.1 Species/Habitat Associations for Rock Habitats 

Table 16.4  Specific species/habitat associations for rock-associated, CWCS-Priority 
species in Pennsylvania. 
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SECTION 16 – ROCK HABITATS  
 
 
The most essential feature of rocky habitat for wildlife is surface rock in the form of cliffs, 
ledges, outcrops, boulder fields, and caves. For most rock-associated species, heavily 
dissected rock with many crevices is preferred (Wright and Butchkoski 2005).  In 
Pennsylvania, the most common rock habitat types are caves and talus slopes. In each case, 
common rock types are sandstone and limestone, both of which are abundant and 
widespread as surface rock and are still relatively undisturbed (Myers et al. 2000).  

Man-made rock habitats, such as active and inactive mines and quarries, also can  provide 
habitat for wildlife. In fact, in Pennsylvania, the federally endangered Indiana bat is found 
more often in abandoned limestone mines than in natural caves. Though this is likely  
because large, high-quality limestone caves were converted historically  into mines, it 
nonetheless highlights the potential for man-made rock habitats to serve as assets when 
conserving CWCS-Priority species. 

16.1 Location and Condition of Rock Habitats  
There are four different cave-types in Pennsylvania: terrestrial solution caves, aquatic 
solution caves, tectonic caves, and talus caves (Thorne et al.1995) (Table 16.1).  Solution 
caves occur in limestone bedrock and are the most common cave in the state, particularly in 
the Ridge and Valley physiographic region. A diverse invertebrate community can be found 
here, as well as several Species of Greatest Conservation Need: the federally endangered 
Indiana bat; eastern small-footed bat, and; Allegheny woodrat.  
 
Tectonic caves are formed by subsurface cracks in bedrock and may be associated with 
sandstone. They are usually dry and also used by bats and woodrats. Talus caves are formed  
in boulder piles where openings  occur between rocks. Many reptiles and small- to mid-sized 
mammals may use these for cover. CWCS-Priority species, such as the Indiana bat, eastern 
small-footed bat, Allegheny woodrat, timber rattlesnake, and the northern copperhead may 
be found using talus caves and talus slopes. 
 
Man-made caverns, such as deep coal mine shafts or abandoned tunnels, also are inhabited 
by rock-associated wildlife. Surveys conducted by the Pennsylvania Game Commission 
indicate the importance of man-made sites: of the rock hibernacula sampled by the Game 
Commission, 77 percent of limestone mines, 100 percent of other types of mines, 81 percent 
of vehicle tunnels, and 100 percent of other types of tunnels were occupied by bats. Other 
man-made structures were occupied 92 percent of the time (Hart 2001). As mentioned 
previously, this is likely an artifact of historic use of rock habitats, but it does indicate that 
these man-made sights can contribute significantly to the conservation of CWCS-Priority 
species. 
 
Table 16.1: Rock habitat types found in Pennsylvania.  
 Page 16-3  
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Rock Habitat Types in PA 
Bare, exposed surface rock 
Active mines 
Abandoned mines 
Caves 
        -- Terrestrial solution type 
        -- Aquatic solution type 
        -- Tectonic type 
        -- Talus type 
Large rock float blocks 
Rock talus 
Boulder fields 
Rock outcrops/cliffs 

 
 
Talus slopes, boulder- and rock-strewn regions of mountains or mountainsides and ravines, 
provide critical habitat for several CWCS-Priority species including the rock shrew, rock 
vole, Allegheny woodrat, eastern spotted skunk, timber rattlesnake, northern copperhead, 
eastern fence lizard, and northern coal skink. The complete distribution of talus slope habitat 
in the state is unknown at this time. However, the habitat type is closely associated with 
mountain ridges of the Northern Ridge and Valley physiographic region and the southwest 
(Allegheny Mountains) portion of the Northern Plateau. 
 
Although the amount of appropriate rock habitat for rock-associated species in Pennsylvania 
is still large, it is likely to diminish and would be difficult to reestablish; only a few 
abandoned quarries and mines represent expanded opportunities for occupation (Chamblin 
et al. 2004).   
 
16.2 Threats to Rock Habitats and Associated Species 
(adapted from Appendix 2 and Wright and Butchkoski 2005)  
 
The most significant threats for cavern wildlife are alteration of habitat and disturbance. 
Cave-associated species in Pennsylvania are subject to direct disturbance from humans 
wherever recreational use of caves is increasing. Human visitation, which spans the 
spectrum from commercialized tourism to recreational spelunking, can alter temperature, 
disturb hibernating bats, and introduce pollutants. When bats are disturbed, they use up their 
fat reserves. If disturbance continues, they may not survive through the winter.  Hibernacula 
can be gated with special gates that allow air and bats to come and go, while people are 
excluded. Caves that are gated show increases in bat numbers through the years, suggesting 
that un-gated caves are often disturbed and bat numbers reduced (Hart 2001).    
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Closure of entrances or further opening of a cave can affect wildlife use and the air 
circulation patterns and air temperatures (Thorne et al.1995). Bats of Pennsylvania feed 
primarily on insects. Caves and mines may be  blocked off completely by property owners 
out of safety and liability concerns.  Complete closure of caves used by bats for hibernation 
can be deadly.  In New Jersey, the recent closure of a mine sealed up the largest bat 
concentration in the entire state (Hart 2001).  Vandalism or intentional destruction has been 
noted as well. Other threats include pollution of aquatic systems that maintain the humidity 
of the cave environment. 
 
Rock outcrops, cliffs, and talus slopes are less likely to be disrupted, but most rock-
associated CWCS-Priority species (such as the Allegheny woodrat, timber rattlesnake, rock 
vole, and rock shrew) are associated with rock patches in a forest matrix; particularly within 
mesic oak-hickory forest communities where mast is abundant.  Threats to these sites may 
be primarily threats to surrounding forest, which is needed to allow effective dispersal and 
genetic mixing of wildlife inhabiting talus areas. Even with abundant habitat, the population 
structure of rock-associated species is vulnerable if connections among the population units 
are lost and empty habitat patches are not recolonized.   
 
 Rattlesnake hunters have been known to disrupt these rocky habitats in search of timber 
rattlesnakes and copperheads.  Large rocks were moved by jacks, winches, and chains.  Gas, 
dynamite, and smoke bombs also were used to spook timber rattlesnakes from their refugia 
within the crevices of the rocky habitat.  While there is evidence to suggest that this activity 
still persists, fairly recent regulations outlawing such practices appear to have decreased this 
destructive activity (C. Urban, personal communication).   
 
Seemingly minor landscape changes can have profound effects on rock-associated species, 
even when the changes occur some distance away from occupied sites. Subtle barriers that 
reduce successful travel between patches may be significant threats. This is because rocky 
habitat is distributed in patches too small to sustain long-term populations, so each colony 
relies upon immigration and emigration from occupied sites. Barriers to wildlife associated 
with ridges and outcrops include new or widened roads, quarries, wind farms, and 
communications towers – all are examples of disturbances that could act as barriers to lower 
the rate of recolonization and increase isolation among occupied patches.   
 
Nearby residential developments that share the landscape also can impose significant 
alterations to these populations.  Anecdotal reports and observations suggest there is 
evidence  local populations of timber rattlesnakes known to utilize dens or rocky basking 
habitat within one mile of these developments have  declined over time, most likely  because 
dispersing or foraging adult timber rattlesnakes entering residential yards were being killed 
by homeowners.   Also, nearby rocky habitats are often frequented by local adolescents and 
young adults as ‘party’ sites.  Broken glass bottles, beer cans, and other garbage and signs of 
disturbance often are found at these sites.  Timber rattlesnakes subsequently often become  
absent from these sites (C. Urban, personnel communication).   
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Although the individual effects of each landscape change may be minor, if fewer rock 
patches are occupied, there  will be fewer source populations for recolonization, which could 
lead to  the eventual collapse of an entire metapopulation.  A  improved understanding of 
targeted species metapopulation dynamics  will be necessary to recognize this effect, predict 
the fate of populations, and possibly intervene with artificial corridors or assisted 
recolonization.  In particular, we need more data on dispersal distances, sex and age of 
successful colonists, and seasonal timing of their movements. 
 
Forest management activities are another significant factor that is, unfortunately, not clear-
cut in its impact. Snakes appear to tolerate selective cuts near hibernacula and talus sites that 
they use, as long as the logging operators are careful not to disturb them during winter 
hibernation and not to kill them as they disperse from the site in spring. Forest cuts can 
provide a boost in foraging opportunities for rattlesnakes as small mammal populations 
flourish. Forestry activities can have negative consequences for woodrats, however, if they  
expose them to generalist predators and competitors, and reduce the hard mast they rely 
upon. Additional research is needed on the long-term impacts of forest management 
practices on rock-associated species. 
 
The limited work that has been done in this area indicates that habitat fragmentation 
accompanying timber harvest can  impact rock-associated wildlife, such as Allegheny 
woodrats. Hassinger et al (1996) found that in the Pennsylvania Ridge and Valley province, 
woodrat populations within 1 kilometer of forest edge were 15 times more likely to have 
declined to zero  than those more than 2 kilometers from forest edge; they concluded  a 
large, intact forest buffer is important for population persistence.  Castleberry et al (2002b) 
found that Allegheny woodrats would readily forage in clearcuts, but they did not assess 
whether such foraging exposed woodrats to greater predation risk than in intact forest. 
 
Some forest stands have been repeatedly timbered; others have been converted to agriculture 
or residential use; remaining forests are increasingly fragmented by surrounding 
development or crisscrossed with roads, utility lines, ski trails, and timber access roads.  
Additional likely threats to rock-associated CWCS-Priority species include possible acid 
mine drainage effects (in riparian rock habitats), acid rain precipitation effects on forest 
health, and recreational development, such as ski resorts 
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16.3 Rock-Associated Wildlife Species 

Table 16.2: CWCS-Priority species associated with rock habitats (caves, rock outcrops, 
talus slopes, mines and tunnels) in Pennsylvania. 

IMMEDIATE CONCERN SPECIFIC HABITAT REQUIREMENTS 
Allegheny Woodrat – R 
Neotoma magister 

Sandstone and/or limestone rock habitats in unfragmented oak-
hickory forest communities 

Eastern Small-footed Bat – R 
Myotis leibii 

Deciduous/mixed forested areas with small, cool caves and mines, 
and rock outcrops 

Green Salamander 
Aneides aeneus 

Moist crevices in sandstone outcrops and ledges 

Indiana Bat 
Myotis sodalis 

Summer-riparian, bottomland or upland forests, old fields and 
pastures. Winter-caves, mines 

Timber Rattlesnake – R 
Crotalus horridus 

Sandstone and/or limestone rock habitats in unfragmented oak-
hickory forest communities 

  
HIGH LEVEL CONCERN  
Peregrine Falcon 
Falco peregrinus 

Large cliffs across the state, most often associated with rivers.   
Large and medium-sized bridges and tall buildings also serve as 
nesting structures.    

Eastern Spotted Skunk 
Spilogale putorius 

Dry oak, Virginia pine, and pitch pine forested rocky ridges & 
ravines; reverting farmland 

Mountain Earth Snake-R 
Virginia valeriae pulchra 

Deciduous/mixed forests - moderate to steep hillsides with an 
abundance of rocky cover and vegetation. 

Northern Coal Skink – R 
Eumeces anthracinus anthracinus 

Open habitat (less than 50percent canopy cover by trees) where 
rocks and logs provide abundant cover 

  
RESPONSIBILITY SPECIES  
Northern Myotis – R 
Myotis septentrionalis 

Summer - exfoliating bark/snags in mature deciduous/mixed 
forests, also human structures. Winter - caves 

  
PA VULNERABLE  
Rock Vole 
Microtus chrotorrhinus 

High elevation, riparian red spruce/northern hardwood forests with 
large amounts of talus and rock and heavy forb cover 

  
MAINTENANCE CONCERN  
Common Nighthawk 
Chordeiles minor 

Rock outcrops; gravel rooftops in cities and towns 

Eastern Fence Lizard 
Sceloporus undulatus 

Open rock faces and talus in forest 

Eastern Spotted Skunk 
Spilogale putorius 

Dry oak, Virginia pine, and pitch pine forested rocky ridges & 
ravines; reverting farmland 

Northern Copperhead 
Agkistrodon contortrix mokasen 

Open, rocky areas in deciduous hardwood forest w/low surface 
vegetation, reduced amounts of shade, and soil temperatures 
elevated by sunlight 

Rock Shrew 
Sorex dispar 

Talus slopes within mesic oak-hickory communities with a dense 
shrub layer consisting of rosebay rhododendron at elevations over 
1000m. 
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16.4 Rock-Associated Wildlife Trends 
 
As stated previously, many CWCS-Priority species associated with rock habitats have 
similar characteristics that render them particularly vulnerable to habitat changes and habitat 
degradation. Rock habitat sites are typically distributed in small patches interspersed with 
forest.  As a consequence, species associated with rock habitats are typically found in 
relatively small population groups, each centered on one rock patch.  Such populations are 
too small to be self-sustaining over the long term with stochastic fluctuations in population 
size. Instead, rock-associated species such as the Allegheny woodrat and timber rattlesnake 
appear to conform to a classic metapopulation model in which individual population units 
wink out from time to time and are reestablished through inter-patch dispersal, while the 
overall large population persists (McCullough 1996). Even with abundant habitat, such a 
population structure is vulnerable if connections among the population units are lost and 
empty habitat patches are not re-colonized.  Gene flow among populations may be easily 
disrupted by filter barriers, such as roadways and unsuitable habitat.  
 
In addition to gene flow/metapopulation issues, wildlife using these sites have evolved in an 
undisturbed forest environment and appear unsuited to endure increased generalist predators 
or competitors that often accompany fragmentation of the forest surrounding such sites. 
Disturbance by recreation is also a notable threat, although some low use of these sites does 
appear tolerated  (e.g., rattlesnakes are not found in high-use talus areas, but are found on 
low use talus mountaintops).  High levels of disturbance, and possibly disturbance during 
vulnerable times of the year, are generally not tolerated: rattlesnakes and woodrats are no 
longer found on some prominent hawk-watching mountaintops where they once occurred.    
 
For more information on rock-associated wildlife trends, the reader is referred to the 
following pages of Appendix 2: 
 
Rock Habitats  Appendix 2, pages: 
Caves 191-194 
     Cave-associated wildlife trends 192-194 
Talus slopes 194-196 
     Talus slope wildlife trends 195-196 

 
 
16.5 Conservation and Management Needs of Rock Habitats 
 
The distribution of rocky habitat in isolated patches too small to sustain long-term 
populations means that subtle barriers that reduce successful travel between patches may be 
a significant problem for CWCS-Priority species. On ridges and outcrops, new or widened 
roads, quarries, wind farms, and communications towers are examples of disturbances that 
could act as barriers to lower the rate of recolonization and increase the isolation among 
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patches.  A good understanding of metapopulation dynamics of target species will be 
necessary to recognize this effect, predict the fate of populations, and possibly intervene 
with artificial corridors or assisted recolonization.  In particular for the Allegheny woodrat 
and many other species, there is a need for more data on population size, mortality/natality, 
dispersal distances, sex and age of successful colonists, and seasonal timing of their 
movements. For the timber rattlesnake, there is a need to continue to assess the population 
status, then focus on managing the forest via daylighting near basking sites. 
 
Rock habitats of highest-priority species should be surveyed and mapped  to assist with the 
development of conservation priorities aimed at promoting connectivity of known 
populations. Sites with woodrats and rattlesnakes may need special management to limit 
human intrusion and to limit human-associated fragmentation of surrounding forest to 
ensure the species continue to thrive. It will be important to determine what secondary 
characteristics of habitat are most favorable for the various rock-associated CWCS-Priority 
species and to concentrate conservation efforts on those sites and features.  
 
While irreversible habitat loss through development is not generally an issue, resource 
management activities occurring on public lands can significantly impact habitat quality, 
availability, and species’ populations. Wind generation sites, if situated at increased 
elevations in rocky habitats, may further serve to restrict dispersal between populations of 
rock voles, rock shrews, Allegheny woodrats, and timber rattlesnakes. As previously 
discussed, barriers to dispersal represent significant conservation issues for these species. 
 
Once obtained, species occurrence data, and location of exemplary sites should be added to 
the Pennsylvania Natural Diversity Inventory (PNDI) database. The PNDI database should 
then be used consistently to monitor potential impacts of development, logging, utility 
(pipeline, powerline, oil exploration, cellular towers, windmills), and recreational projects 
(trials, parks, campgrounds) upon priority sites. All projects that potentially impact habitat 
or populations should be examined prior to their initiation. Those found to have probable 
impacts should be evaluated by biologists for the extent of impact and, if necessary, altered 
to reduce those impacts.  
 
Because rock habitats host so many Species of Greatest Conservation Need and 
Immediate/High-Level Concern species, multi-species management guidelines should be 
developed for these habitats. A primary emphasis of such guiding documents should be to 
ascertain best management practices for forests surrounding rock sites. The Game 
Commission’s Wildlife Diversity Section has identified rock habitats as a priority habitat for 
SWG’06 funding, so that multi-species management guidelines may be developed. 
 
Additionally, there is a need to begin (in the case of rock voles, rock shrews) or continue (in 
the case of Allegheny woodrat and timber rattlesnake) long-term monitoring to ascertain 
population densities at each site. Through these through long-term monitoring, the impact of 
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isolation mechanisms such as roads and recreational uses on the dispersal of target species 
may be better understood. Development of population viability models would also be useful.  
 
 
16.6 STATEWIDE PRIORITY CONSERVATION ACTIONS – ROCK HABITATS 
 
Level 1- highest priority over the next 1-5 years 
 
• Ensure Adequate Protection of High-Priority Caves 

Conservation Objective: To protect known hibernacula for high-priority bats 
Target: Protect known hibernacula from complete closure and also from disturbance during 
winter months (November – March). Presently, there are 3 known Indiana bat hibernation 
sites in need of protection from disturbance. 
Measure: Assess proportion of known hibernacula under protection. 
Issues:  Closing of caves and mines for safety and liability reasons; disturbance of 
hibernating bats by humans visiting the caves and mines during winter. 
Prioritized Implementation actions: 
Level 1 

• Continue PGC annual hibernacula surveys 
• Identify and assess degree of disturbance at all known hibernating sites. 
• Develop an outreach program to private landowners and public land managers to 
increase awareness of the need to protect hibernating bats and their hibernacula. 

• Prevent the complete closure of caves and mines that are used as hibernacula. 
• Install gates on caves and mines that are important hibernating sites. 

Level 2 
• Survey high-priority sites every 2 years to monitor the status of target populations.   
• Monitor gated hibernacula during the swarming periods to identify and control any 
unnatural predation such as feral cats. 
• Review and incorporate, as appropriate, recommendations from the Bat Hibernacula 
Management Plan for the Commonwealth of Pennsylvania. (Hart 2001) and Bat 
Conservation International’s bat management recommendations 

 
Coordination: 
Pennsylvania Game Commission 
Public and private landowners 
 
• Identify High-Priority Rock Outcrops/Cliff/Talus Habitats 

Target: To identify and protect high-priority rock sites 
Measure: Sites identified 
Issue: Though caves receive regular survey and monitoring attention through the activities 
of the Pennsylvania Game Commission, other types of rock habitats have not received much 
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targeted attention. There is a need to locate high-priority rock habitats throughout 
Pennsylvania. 
Prioritized Implementation Actions: 
Level 1 
• Create GIS-based maps of possible habitat in Pennsylvania, based on existing 
information 

• Collect data based on intensive habitat analysis targeted at producing usable habitat 
maps for predicting potential habitat 

• Ground-truth predicted habitat 
• Sample all predicted habitats at least one time. 
• Upon capture of any specimens, begin live-trap surveys to delineate extant  populations. 
Level 2 
• Use GIS and landscape analysis, in conjunction with data from previous PGC/PFBC 
site surveys (for woodrats, rattlesnakes, rock voles, rock shrews, etc.), to explore and 
differentiate habitat and environmental characteristics of successful versus declining 
woodrat/rattlesnake areas, including the spatial distribution of habitat patches. 

• Develop population models to understand minimum viable population size for 
Allegheny woodrats/timber rattlesnakes in Pennsylvania habitats and predict the long-term 
fates of populations under different conditions.  This effort should help to identify regions 
where management will be of maximum benefit. 

• Survey for the entire suite of rock-associated CWCS-Priority species at appropriate 
locations. 

 
Coordination: 
Pennsylvania Game Commission 
Pennsylvania Fish and Boat Commission 
Pennsylvania Department of Conservation and Natural Resources, Bureau of Forestry 
Conservation partners 
Pennsylvania Biological Survey, Mammal Technical Committee  
Private forest land owners (Pensylvania State University Forest Stewardship Program) 
 
Level 2-priority over the next 5-10 years 
 
• Develop a Statewide Management Plan for Rock Cliff/Outcrop/Talus Habitats 
Target: To develop a proactive, strategic approach to conserving rock habitats and 
associated species 
Measure: Planning activities 
Issue:  At present, there is no Conservation Management Plan in effect or planned-for rock 
habitats in Pennsylvania.  The perceived ecological unimportance of rock habitats, 
particularly cliffs, outcrops and talus slopes, has limited the conservation attention directed 
toward these sites. However, these habitats host several Species of Greatest Conservation 
Need, as well as Immediate Concern and High-Level Concern species. 
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Prioritized Implementation Actions: 
Level 1 

• Develop a network of cooperators/technical experts  to guide the development of a 
Conservation Management Plan for rock habitats. 

• Develop a network of specialists involved with various aspects of habitat 
conservation, including resource managers from the Department of Conservation and 
Natural Resources and the Pennsylvania Game Commission. 

• Continue inventory and monitoring of known populations including the collection of 
micro- and landscape habitat characteristics. 

• Develop low-impact trapping regimes increasing trap survivability and thereby 
lessening the impacts to populations. 

• Create an updated GIS-based map for existing habitat, as well as maps and layers, 
based on predicted occurrence of viable habitat. 

Level 2 
• Incorporate conservation-planning issues at the state level  to  develop habitat 

corridors encouraging dispersal.  Include all appropriate levels of state and local 
governments, as well as private citizens, in this planning, because of   the possibility 
of generating  changes to proposed recreational and industrial development plans. 

• Encourage  environmental planning that identifies and protects existing habitat 
corridors and  develops   safe habitat corridors where needed. 

• Assess the feasibility of using the soon-to-be-completed Woodrat Recovery Plan as a 
model process for a statewide plan for rock habitats. 

 
Coordination: 
Pennsylvania Game Commission, Bureau of Wildlife Management 
Pennsylvania Game Commission, Bureau of Land Management 
Pennsylvania Department of Conservation and Natural Resources, Pennsylvania Natural 
Heritage Program 
Pennsylvania Natural Heritage Program 
Pennsylvania Biological Survey Taxonomic Technical Committees 
Pennsylvania Science Office of The Nature Conservancy 
The Nature Conservancy 
The Western Pennsylvania Conservancy 
Pennsylvania Department of Agricultural 
Private landowners 
 
• Creation of Suitable Habitat During Mine Reclamation 

Target: Design sub-surface mine reclamation to provide high-quality hibernacula for cave-
associated species. 
Measure: Development of reclamation recommendations 
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Issue: Reclaimed sub-surface mines represent an opportunity for bat conservation. 
Currently, Indiana bats are found in abandoned mines more than in natural caves, and 
abandoned mines also serve as hibernacula for other CWCS-Priority bat species (eastern 
small-footed myotis and northern myotis). Research is needed to design a basic plan for 
underground roosts so these man-made habitats will continue to provide suitable hibernation 
habitat for target species.  
Prioritized Implementation Actions:  

• Survey abandoned mines for priority species prior to reclamation through interior 
surveys or trapping of spring/fall swarms. 

• Develop a configuration of entrances and passages to trap and maintain cold air within 
the required temperature ranges [3-6°C (37-46°F) for Indiana bats]. 

• Identify the smallest configuration that would provide the necessary requirements for 
hibernation of Indiana bat (or other target species). 

• Implement and test this basic design in reclamation of abandoned mine lands. 
Coordination: 
Pennsylvania Game Commission 
Pennsylvania Department of Environmental Protection 
Private industry 
 
 
16.7 STATEWIDE PRIORITY CONSERVATION ACTIONS – ROCK-
ASSOCIATED SPECIES 
Level 1 – highest priority over the next 1-5 years 
 
• Develop Multi-Species Management Guidance for Rock Habitats 
Target:  Develop a decision-support guidebook providing public and private land managers 
with the information necessary to effectively manage these important plant-animal 
ecosystems, which are host to several Immediate Concern CWCS-Priority species, as well 
as Species of Greatest Conservation Need. 
Measure: Publication and dissemination of guidance 
Issue: Because rock habitats host so many Species of Greatest Conservation Need and 
Immediate/High-Level Concern species, multi-species management guidelines should be 
developed for these habitats.  
Conservation Strategies: 
• Incorporate information derived from research on land-use impacts to target 
populations.  

• Provide information to land managers to assist them in identifying rock habitat 
communities. 

• Provide an understanding of how size, condition and landscape context affect the 
viability of the habitat system. 

• Present a summary of the stresses and sources of stress affecting rock habitat systems. 
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• Describe management options appropriate for achieving desired management 
objectives. 
• Present best management practices for the CWCS-Priority species that depend upon 
rock habitats (woodrat, timber rattlesnake, rock vole, green salamander, peregrine falcon, 
etc.). 

• Include information on managing possible dispersal corridors (As an example, 
overstory could be thinned on sites between colonies to enable dispersal/create corridors 
between sites). 

• Develop guidelines for cooperators in other areas to conserve and enhance woodrat 
habitat.  Develop public education outreach for the Allegheny woodrat as a flagship 
species, including its ecological role and identification of sign.   

 
Coordination: 
Pennsylvania Game Commission 
Pennsylvania Department of Conservation and Natural Resources 
Conservation partners 
Pennsylvania Biological Survey Mammal Technical Committee, Important Mammal Areas 
Project 
Private forest land owners (Pennsylvania State University Forest Stewardship Program) 
Pennsylvania State University Wildlife Extension 
Conservation partners 
 
• Status Surveys of Priority Species 
Target: To gather information on population status, distribution and abundance of urban-
suburban-associated species when such information is needed to prioritize conservation 
efforts 
Species Target(s) – Status Surveys: 
IMMEDIATE 
CONCERN 

HIGH-LEVEL 
CONCERN 

PENNSYLVANIA 
VULNERABLE 

MAINTENANCE 
CONCERN 

EASTER SMALL-
FOOTED 
MYOTIS-R 

MOUNTAIN 
EARTH SNAKE-R 
 

ROCK VOLE 
 

ROCK SHREW 

   NORTHERN 
MYOTIS-R 

   EASTERN FENCE 
LIZARD 

Measure: Survey design and implementation  
Issue: Establish basic information regarding  the population size, structure, viability and 
management/recovery needs of CWCS-Priority species. Initial emphasis should be on 
Species of Greatest Conservation Concern. Emphasis on Immediate Concern and High-
Level Concern species would also be appropriate. 
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Prioritized Implementation Actions: 
• Survey and identify extant and historical sites throughout species’ ranges. 
• Survey other sites of potential habitat throughout their ranges to detect new population 
occurrences.  

• Estimate population size and age structure and assess population health. 
• Identify life history requirements and optimum habitat characteristics.  
• Identify key characteristics of successfully breeding populations. 
• Identify extant threats that may jeopardize remaining populations. 
• Implement management and recovery actions.   
• Survey areas between known sites to assess for suitability as dispersal corridors. 

• Develop a monitoring protocol to record breeding and evaluate population changes at 
known sites. 

Coordination: 
Pennsylvania Game Commission 
Pennsylvania Fish and Boat Commission 
Pennsylvania Biological Survey Technical Committees 
Conservation partners 
Colleges and universities 
 
 

• Research Effect of Forest Management and Other Land Use on CWCS-Priority 
Species 

Target:  Research the effects of human-induced habitat changes on target species 
Measure: Studies completed and/or reviews of existing literature  
Issue: Land-use decisions and forest management activities can have long-term implications 
for rock-associated species because of their metapopulation demographic structure. 
Prioritized Implementation Actions: 
Level 1 

• Designate public land areas with active CWCS-Priority populations, appropriate 
habitat, and existing forest buffer as management areas. 

• With cooperating agencies, delineate buffer zones and define disturbance limits for 
management areas.  

• Research best management practices for forestry operations surrounding rock sites. 
• Incorporate information on populations into conservation planning efforts for the 
regions and sites involved.   

Level 2 
• Develop ongoing population monitoring to measure the success of management.   

• Conduct experimental habitat manipulation and monitor its effects on local populations. 
(As an example, overstory could be thinned to promote forb growth on or near a 
den/basking site). 

• Develop monitoring protocols for rock habitats. 
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Coordination: 
Pennsylvania Game Commission 
Pennsylvania Fish and Boat Commission 
Pennsylvania Department of Conservation and Natural Resources, Bureau of Forestry 
Conservation partners 
Pennsylvania Biological Survey Mammal Technical Committee 
College and universities 
 
Level 2 – priority over the next 5-10 years 
• Identify critical foraging habitats associated with high-priority hibernacula 

Target:  There is a need to research landscape usage around high-priority hibernacula using 
telemetry.   
Measure: Studies initiated 
Issue: Habitat(s) surrounding high-priority hibernacula must be identified and protected to 
ensure habitat quality for high-priority CWCS-Priority species (particularly CWCS-Priority 
bats and snakes).  
Prioritized Implementation Actions:   
Level 1 
• Identification/mapping of pre-hibernation foraging sites in a GIS format. 
• Identification/mapping of travel corridors to foraging sites in a GIS format. 
• Identification/mapping of foraging areas utilization distribution (kernelling) in a GIS 
format. 

Level 2 
• Habitat evaluation of foraging sites and traveling corridors. 
• Timeline of activities during the pre-hibernation foraging period. 
• Location and evaluation of roosting/basking/denning sites. 
• Telemetry triangulation points for foraging and traveling. 

 
Coordination: 
Pennsylvania Game Commission 
Pennsylvania Department of Conservation and Natural Resources 
Pennsylvania Biological Survey, Mammal Technical Committee 
Conservation partners 
Colleges and universities 
Private land owners 
 
• Identification of Key Travel Corridors 

Target:  To identify travel corridors that connect contiguous rock-associated species’ 
colonies, as well as summer/winter habitat sites 
Measure:  Studies initiated 
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Issue: Many rock-associated species rely upon contiguous (snakes, small mammals) or non-
contiguous (bats) non-rock habitats for their survival and rely on established travel corridors. 
Research is needed to understand migration patterns to summer habitats.   
Prioritized Implementation Actions: 
• Assess habitat utilization during migration (foraging & roosting). 
• Identify and map (in a GIS format) priority travel corridors.  
• Locate and evaluate roosting/basking/denning sites. 
• Develop timeline of activities during the migration (roosting/denning, traveling, 
foraging). 

• Telemetry study of foraging and traveling activity to identify priority site targets.  
• Develop map (in a GIS format) that provides best location information possible with 
timeline during the migration period. 

 
Coordination: 
Pennsylvania Game Commission 
Pennsylvania Department of Conservation and Natural Resources 
Pennsylvania Biological Survey, Mammal Technical Committee 
Conservation partners 
College and universities 
Private landowners 
 
 

• Protect Summer Roosts at Highest-Priority Rock Outcrops/Caves 
     Target: Limit disturbance during summer of roosting bats in caves and in crevices on 
rock walls. 
     Measure: Determine percentage of known summer roosts that are protected. 
     Issues:  Bats using caves as summer roosts may be disturbed by human visitors.  Some 
rock-faces with crevices that are used as roosts may be impacted by rock-climbers. 
     Prioritized Implementation actions: 
Level 1 

• Identify and assess current and potential disturbance at important summer roost sites, 
such as caves and rock walls. 

• Limit seasonal access (May – August) to caves in areas where maternity colonies or 
roosting bats might be disturbed. 

• Limit seasonal access (May – August) to rock-climbing in areas where this activity 
could impact maternity colonies or summer roosting bats. 

Coordination: 
Pennsylvania Game Commission 
Pennsylvania Department of Conservation and Natural Resources 
Pennsylvania Biological Survey, Mammal Technical Committee 
Conservation partners 
Local recreation interests 
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16.8 SPECIES OF GREATEST CONSERVATION NEED – ROCK HABITATS 
Significant effort was made in the course of CWCS development to identify and emphasize 
the unique role of Pennsylvania in conserving species of concern. A guiding objective of 
CWCS planning was to reach beyond ‘rarity,’ a reactive mode that forces managers to 
simply document the declines of a species. To achieve truly comprehensive, truly proactive 
management, managers must begin to direct attention to those species and habitats for which 
Pennsylvania serves a responsibility role. 
 
Considering species of concern through the dual lens of responsibility and imperilment 
quickly reveals where conservation actions should be directed under the State Wildlife 
Grants program (Table 16.3).  Focusing “endangered species prevention” efforts and 
proactive management on the following species associated with rock habitats will provide 
conservation results that will have the greatest impacts at the state, regional, national, and 
global levels. See Appendix 3 for detailed species accounts and Section X for SGCN 
conservation summaries. 
 
 
Table 16.3. Species of Greatest Conservation Need Associated with Rock Habitats in 
Pennsylvania. 
 
 

Ohio 
Hills 

Lower
Great 
Lakes 

Northern
Plateau 

Pocono
Plateau 

Ridge 
and 
Valley Piedmont Coastal Plain 

ALLEGHENY 
WOODRAT - R   xx  XX   
EASTERN 
SMALL-
FOOTED 
MYOTIS-R   xx xx XX   
TIMBER 
RATTLESNAKE 
- R   XX  xx   
MOUNTAIN 
EARTH SNAKE 
- R XX  XX     
NORTHERN 
MYOTIS - R xx  XX  XX xx  

 
XX – primary area of distribution 
xx  - secondary area of distribution 
(xx) – likely extirpated from area 
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Appendix 16.1 Species/Habitat Associations for Rock Habitats 
 
Clearly defining species-habitat associations is somewhat complicated. For each wildlife 
species, the particular habitat it uses is complex and often comprised of several parts of a 
landscape and several land-cover types or communities. Additionally, many species change 
their habitat use during various seasons and life stages.  This also complicates the 
conservation of species and key habitats. Further complicating the effort of associating 
species with key habitats is that fact that a habitat’s quality and/or function may rely upon 
unknown and/or off-site mechanisms. For a species to be adequately conserved, all aspects 
of its key habitat(s) must be available in a quantity and quality sufficient for its survival.  
Though complicated and fraught with incompleteness, it is nevertheless worthwhile to try to 
associate species with their key habitats to begin formulating conservation goals and 
objectives.   
 
The following table contains summary information describing specific species/habitat 
associations relative to the habitat type covered in this section. This information is in 
DRAFT form and is in need of further refinement and additional input from technical 
experts to ensure its accuracy. Currently, Pennsylvania lacks a meaningful way to classify 
communities relative to terrestrial vertebrates. This is recognized as an ongoing priority by 
Pennsylvania’s natural resource agencies.  
 
Species-specific information detailing specific habitat requirements, the location and relative 
condition of key habitats, threats and factors affecting habitat quality and population trends 
of target species can be found in Appendix 3: CWCS-Priority Species Assessments. 
 
Table 16.4  Specific species/habitat associations for rock-associated, CWCS-Priority 
species in Pennsylvania. 

Category 
Dominant 
Vegetation 

Micro-
quality 

CWCS-
Priority 
Species Specific Type 

 
Physiographic 
Area* 

Cliff, 
rock 
outcrop 

  Peregrine 
Falcon 

  

   Common 
Nighthawk 

  

Large 
rock float 
block 

 Moist Green 
Salamander 

Sandstone 
outcrop south 
of 
Monongehela 
River 

NP (Allegheny 
Mountains 
portion) 
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Cliff, 
rocky 
outcrop, 
rocky 
ridgetops 

In mature 
deciduous 
hardwood 
forest  

 Allegheny 
woodrat-R 

Sandstone, 
limestone rock 
in oak-
hickory/oak 
dominated 
forest 

RV, NP 
(Allegheny 
Mountains 
portion) 

   Timber 
rattlesnake-
R 

Oak-
dominated 

RV, NP 

   Northern 
copperhead 

Open sites in 
younger forest 
w/ oak present 

 

   Eastern 
Small-
footed Bat-
R 

 RV, NP 

Rocky 
Ravines 

 riparian Eastern 
fence lizard 

 RV 

   Eastern 
Spotted 
Skunk  

RV – Huntingdon, 
Fulton, Franklin 
Counties) 

Talus 
slopes 

In mature 
deciduous 
hardwood 
forest  

 Allegheny 
woodrat-R 

Sandstone, 
limestone rock 
in oak-
hickory/oak 
dominated 
forest 

RV, NP 
(Allegheny 
Mountains 
portion) 

   Timber 
rattlesnake-
R 

Oak-
dominated 

RV, NP 

   Northern 
copperhead 

Open sites in 
younger forest 
w/ oak present 

 

   

Eastern 
Spotted 
Skunk  

RV – Huntingdon, 
Fulton, Franklin 
Co.) 

   Eastern 
Small-
footed Bat-
R 

 RV, NP 

   Eastern 
fence lizard 

  

   Northern 
Coal Skink-
R 

 NP 
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   Mountain 
Earth 
Snake-R 

 NP – Laurel Hill 
area for 
presence/absence 

  Riparian 
w/ forb 
cover 

Rock vole N. hardwoods, 
high elevation 
(3000+ft) 

NP (and Poconos) 

  

W/ dense 
shrubs, 
deep litter, 
and nearby 
water Rock Shrew 

W/dense 
rosebay 
rhododendron 
(3000+ ft) 

NP, RV, OH 

      
Caves, 
Mines, 
Tunnels 

 W/large 
entrances 
& 
passages 

Northern 
Myotis-R 

Wall crevices 
in cool temp 
areas w/ high 
humidity 

 

      
  Cold 

caves/mine
s w/air 
flow  

Indiana Bat Mines with 3-
�°C (37-
4�°F) temps 

 

      
  Small, 

cold caves 
Eastern 
Small-
footed Bat-
R 

Floor/wall 
crevices and 
rocks lying on 
floor 

RV, NP 

      
  Sandstone, 

limestone 
Allegheny 
Woodrat-R 

In mature, 
oak-type forest 

RV, NP 
(Allegheny 
Mountains 
portion) 

* Species largely or entirely restricted to a specific physiographic area (LGL – Lower Great Lakes, 
OH – Ohio Hills, NP – Northern Plateau, RV – Ridge and Valley, P – Piedmont, CP – Atlantic 
Coastal Plain 
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SECTION 17 – SEASONAL WETLANDS (VERNAL POOLS) – CONTENT 
SUMMARY 

 
 
17.1 Location and Condition of Seasonal Wetlands 
17.2 Threats to Seasonal Wetlands and Associated Species 
17.3 Seasonal Wetland-Associated Species 

Table 17.1: CWCS-Priority species associated with seasonal wetlands in 
Pennsylvania. 

17.4 Conservation and Management Needs for Seasonal Wetlands 
 
17.5 STATEWIDE PRIORITY CONSERVATION ACTIONS – SEASONAL 
WETLANDS 
 Level 1 Needs – highest priority over the next 1-5 years 
 Inventory Seasonal Wetlands 

Technical Assistance to Private Landowners 
 Level 2 Needs – highest priority over the next 5-10 years 
 Ensure Adequate State-Level Protection of Seasonal Wetlands 
 Monitoring and Adaptive Management of Seasonal Wetlands 
  
17.6 STATEWIDE PRIORITY CONSERVATION ACTIONS – SEASONAL 
WETLAND-ASSOCIATED SPECIES 

Level 1 Needs – highest priority over the next 1-5 years 
Presence/absence Surveys of Priority Species 

 Status Assessments of Priority Species 
 Monitoring and Adaptive Management 
 Level 2 Needs – highest priority over the next 5-10 years 

Clarification of Genetic Issues 
 Research Effects of Habitat Management Activities on Priority Species 
 Ensure Adequate State-Level Protection of Priority Species 

 
17.7 SPECIES OF GREATEST CONSERVATION NEED – SEASONAL 
WETLANDS 
 IMMEDIATE CONCERN 

Mountain Chorus Frog 
Spotted Turtle 
MAINTENANCE CONCERN 

 Jefferson Salamander 
 

Table 17.2: Species of Greatest Conservation Need Associated with Seasonal 
Wetlands 

Page 17-1 
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17.8 SOURCES 
 
Appendix 17.1 – Species/Habitat Associations for Seasonal Wetland Habitats 

Table 17.3. Specific species/habitat associations for seasonal wetland-associated, 
CWCS-Priority species in Pennsylvania. 
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SECTION 17 – SEASONAL WETLANDS (VERNAL POOLS) 
 (adapted from Zimmerman 2004, Maret 2005, and Appendix 2) 
 
 
Seasonal pool wetland ecosystems, known commonly as “vernal ponds,” are isolated from 
streams, rivers, and other bodies of water and characterized by a seasonally fluctuating water 
level, often drying out completely for some part of the year. Vernal ponds are often small, 
seemingly “minor” waterbodies that are particularly important to amphibian populations.  
 
These habitats provide breeding sites for wetland wildlife that are not populated by 
predatory fish or other major predators.  The lack of predatory fish allows greater 
productivity and thus, these pools are critical habitat for an assortment of wetland species.  
The periodic drying of these pools keeps fish and other aquatic predators at bay, allowing 
for great productivity of amphibian populations. Forested or herbaceous cover around the 
pools also provides cover amid the leaf litter for adults traveling to and from the breeding 
pools, and keeps water temperature moderated. 
 
Vernal ponds dry up in summer and only contain water during wetter months of the year.   
As a result of this periodic drying, species requiring water year-round are not able to 
survive. These ecosystems are a significant component of Pennsylvania's natural heritage 
and provide critical habitat for a unique set of species adapted to seasonal wet and dry 
periods such as salamanders, frogs, and fairy shrimp.   
 
Seasonal pools are beginning to gain recognition as important habitats because of  their 
unique role in the landscape, their valuable wetland function, and the critical habitat they 
provide for plants and animals of special concern.  
 
 
17.1 Location and Condition of Seasonal Wetlands 
 
In Pennsylvania, acid precipitation (Rowe et al. 1992), chemical contamination (Semlitsch 
2003), forest management activities (DeMaynadier and Hunter 1999, Naughton et al. 2000), 
and outright destruction affect both the quality and quantity of seasonal wetlands. Vernal 
ponds are further threatened by disturbance of habitats surrounding them.  Fragmentation of 
forests and isolation of riparian areas from woodland areas restricts the access of terrestrial 
amphibians to these important habitats.   Water quantity is also a particular concern for these 
important amphibian habitats because they are ephemeral by nature, with many occurring in 
upland areas where water bodies are limited.  Because vernal pools are periodically wet/dry, 
they are more vulnerable to falling water tables than many other water bodies.    
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There is limited information available on the statewide location and occurrence of seasonal 
pools.  In order to contribute to the protection of seasonal pool ecosystems, we need to know 
where they are, learn more about their ecology, and identify the types of seasonal pools most 
critical for biodiversity conservation. These wetland systems represent some of the more 



Pennsylvania’s Comprehensive Wildlife Conservation Strategy Version 1.0 
________________________________________________________________________ 

Page 17-4 

poorly-studied wetland community types in eastern North America. Resource managers and 
regulators throughout the region are in great need of information to protect and manage 
these systems.  An effort to map and classify vernal ponds throughout the state would be a 
useful step in identifying important habitats. (As an outcome of CWCS development, such a 
program was selected to receive SWG ’04 funding).  
 
 
17.2 Threats to Seasonal Wetlands and Associated Species 
(adapted from Maret 2005) 
 
The primary threat facing seasonal wetlands and associated species is habitat 
loss/destruction. Many seasonal pool wetlands are in danger of being destroyed  because it’s 
easy to  overlook them, given their temporary status as inundated wetlands .  Additionally, a 
recent U.S. Supreme Court decision greatly reduced the protections afforded to wetlands 
“isolated” from navigable waters, elimination federal protection of these sites under the 
Clean Water Act (Gibbons 2003) [Solid Waste Agency of Northern Cook County v. U.S. 
Army Corps of Engineers (No. 99-1178; SWANCC)].  
 
In Pennsylvania, vernal pools are regulated as wetlands under Chapter 105 of the PA Code 
(PA Code, DEP 2000), but permits can be acquired for pond alteration or destruction. Loss 
of isolated wetlands not only causes immediate loss of habitat, but also changes the spatial 
configuration of, and distance between, remaining ponds, thereby affecting movements and 
recolonization processes of dependent species (Semlitsch 2003). 
 
Water quantity is an emerging issue in managing aquatic resources. Surface and 
groundwater withdrawals affect stream flows, vernal pool occurrence and wetland 
hydrology. Currently, regulatory authority is very weak relative to such impacts. For 
example, Delaware River Basic Commission regulations do not address impacts of 
groundwater or surface water withdrawals on the biota of southeastern Pennsylvania – a 
heavily-impacted region. Even where such authority exists, vernal pool impacts have not 
been assessed. Groundwater regulations are based on the lowest annual quantity of 
groundwater available once every 25 years, regardless of the impact of this level of 
withdrawal on biota and aquatic habitat. Withdrawal levels may have significant impacts, 
particularly during low flow conditions. Evaluation of groundwater withdrawal impacts on 
priority sites and systems is a conservation and management priority. 
 
Another potential threat to species associated with seasonal wetlands is habitat disturbance 
and mortality associated with timber harvest. Several studies have documented negative 
effects of timber harvest on ambystomatid salamanders (e.g. DeMaynadier and Hunter 1999, 
Naughton et al. 2000). Chazal and Niewiarowski (1998) found no difference in survival of 
recently metamorphosed mole salamanders placed in forested and clearcut habitats, 
suggesting that is the process of timber harvest itself, rather than the associated habitat 
change, that is detrimental to salamanders. Therefore, attention to adequate buffer widths 
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around seasonal wetlands during timber harvests should help minimize mortality of these 
species.   
 
Other potential threats to associated and obligate species include road mortality and reduced 
dispersal associated with increased development (Gibbs 1998), acid precipitation (Rowe et 
al. 1992), chemical contamination (Semlitsch 2003), infectious diseases (Carey et al. 2003), 
and habitat changes associated with global warming (Brooks 2004). 
 
There are several factors that may have caused the decline of seasonal wetland-associated 
salamanders in Pennsylvania: 1.) The destruction of vernal pools, ponds and wetlands has 
reduced and destroyed the amount of breeding habitat; 2.) Pollution of wetlands, ponds, 
lakes and vernal pools from contaminants such as acid mine drainage, road salt, storm-water 
run-off, phosphates and nitrates; 3.) Aerial spraying of pesticides and herbicides, especially 
near breeding wetlands, can contribute to population declines; 4.) The destruction and 
removal of vegetation along the margins of swamps, bogs, ponds and lakes and; 5.) 
Excessive timber harvesting adjacent to breeding wetlands leads to premature wetland 
drying and warming of the forest floor (Koval 2005). 
 
Given that the Pennsylvania endangered spadefoot toad occurs in floodplains and valleys, 
they are threatened by habitat destruction from residential and industrial development, as 
well as habitat alteration and changes in water chemistry from agricultural practices (Jansen 
et al. 2001, Wildlife in Connecticut 1999).  The eastern spadefoot was recently listed as a 
state endangered species because of heavy habitat alteration throughout its range and its 
limited presence in Pennsylvania.  The waters they breed in can be temporary pools, which 
are not necessarily delineated wetlands. Consequently, wetland regulations cannot be relied 
upon to provide sufficient protection for this species.   
 
17.3 Seasonal Wetland-Associated Species 

Table 17.1: CWCS-Priority species associated with seasonal wetlands in Pennsylvania. 

SPECIES SPECIFIC HABITAT ASSOCIATION 
  
IMMEDIATE CONCERN  
Mountain Chorus Frog – R 
Pseudacris brachyphona 

vernal pools and spring seeps within wooded slopes of deciduous forests. 
Slow-moving streams and ditches with abundant vegetation along edges 

Spotted Turtle – R 
Clemmys guttata 

soft-bottomed aquatic habitats, including small streams, marshes, swamps, 
and vernal pools with upland forests or open habitats 

 
 

 

HIGH LEVEL CONCERN  
Eastern Spadefoot 
Scaphiopus holbrookii 

temporary/ephemeral pools in depression areas in agricultural settings 
with sandy to loamy soils 
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New Jersey Chorus Frog 
Pseudacris triseriata kalmi 

permanent and temporarily inundated habitats including forested swamp, 
marshes, wet meadows, floodplains, riparian corridors, ditches, and canals 

Northern Cricket Frog 
Acris crepitans 

lakes, bogs, ponds, vernal pools and large open water marsh with 
vegetated shores and edges 

  
RESPONSIBILITY 
SPECIES 
 

 

Jefferson Salamander –R 
Ambystoma jeffersonianum 

vernal pools in mixed deciduous forests - primarily upland sites 

  
PENNSYLVANIA 
VULNERABLE 

 

Upland Chorus Frog 
Pseudacris feriarum 

open palustrine emergent wetlands  mixed with small, shallow areas of 
temporary  standing water in forested areas 

Western Chorus Frog 
Pseudacris triseriata 

open palustrine emergent wetlands  mixed with small, shallow areas of 
temporary  standing water in forested areas 

  
MAINTENANCE 
CONCERN 

 

Four-Toed Salamander 
Hemidactylium scutatum 

forest with adjacent wetlands containing sphagnum hummocks (such as 
bogs, swamps, fens, wet meadows, vernal pools and the edges of lakes and 
ponds) 

Marbled Salamander 
Ambystoma opacum 

vernal pools in mixed deciduous forests - both upland and floodplain sites 

Northern Leopard Frog 
Rana pipiens 

temporary pools and wet meadows for breeding, with adjacent grass/old 
field foraging areas 

 
 
17.4 Conservation and Management Needs for Seasonal Wetlands 
There is a growing body of research-based literature regarding seasonal pool ecology and 
fauna of seasonal pool ecosystems.  The Pennsylvania Natural Heritage Program has 
previously conducted preliminary studies of seasonal pools in the Central Appalachian 
Forest Ecoregion aimed at deriving significant invertebrate indicator species.  Current 
research at Shippensburg University is looking at genetic flow in amphibians in and between 
seasonal pool clusters.   Other studies, including some conducted in Pennsylvania, have 
examined the effects of various environmental variables such as pH, hydroperiod and clear-
cutting on seasonal pool amphibians and proposed buffer sizes.  
  
Most vernal pool studies have been focused primarily on one or a few species groups, took 
place in a small geographic area, or were based upon  just a few sites.  A need remains for a 
more comprehensive study that incorporates a larger-scale approach and larger sampling 
intensity across different ecoregions in the state. More work is needed to determine 
differences in ecosystem structure, geological and landform differences, and the effects of 
forest management activities on seasonal wetland systems. Additional research needs 
include: 1.) Examination of the effects of habitat loss and fragmentation on population 
viability and dispersal, particularly in relation to metapopulation dynamics, and 2.) 
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Determination of the effects of chronic acidification of aquatic and terrestrial habitats on 
survivorship and population viability. 
 
Beyond research, conservation of associated species requires protection of vernal ponds and 
spring seeps, as well as appropriate management of surrounding forested habitats. With the 
loss of federal protection provided previously by the Clean Water Act, increased state and 
local protections   for isolated wetlands are necessary. Although isolated wetlands in 
Pennsylvania receive some protection under Chapter 105 of the PA Code, permits often can 
be acquired for wetland alteration or destruction (Pennsylvania Code 2005). Remaining 
high-quality complexes should be given high priority for protection. 
 
Because of their complicated lifecycle, most associated species require unobstructed access 
to both terrestrial and aquatic environments. Adequate terrestrial habitat around vernal 
ponds and spring seeps is required for adult salamanders (Semlitsch 1998, Gibbons 2003). 
For ambystomatid salamanders, it has been recommended that a protected area or buffer 
zone extend 164 meters (Semlitsch 1998) to 175 meters (Faccio 2003) from vernal ponds.  
Because some salamanders (such as the Jefferson salamander) appear to move farther from 
ponds, occasionally in excess of 600 meters (Petranka 1998), these recommendations may 
be conservative. 
 
In Pennsylvania, some protection of habitats during timber harvest is provided on State 
Forests by regulations requiring a 30-meter buffer of “no disturbance” habitat and an 
additional 30-meter buffer of partial-cut habitat (retaining 50 percent canopy cover) around 
vernal pools. However, based upon information on salamander movements, these buffer 
widths may not be adequate to ensure protection. No buffer protection is presently required 
for habitats in privately-owned forests, a high percentage of which are maturing to 
commercially-valuable stages. 
 
Similar to the situation with rock habitats, small emergent wetlands, and other isolated, 
disjunct habitats, species associated with seasonal wetlands often demonstrate a 
metapopulation demographic structure. Therefore the best strategy is to protect small 
wetlands and conserve them in groups rather than as isolated entities (Johnson et al. 2000, 
Wright and Butchkoski 2005).   
 
Based on the outcome of surveys, an effort should be made to identify exemplary seasonal 
wetland complexes, as well as areas of the state where habitat destruction/degradation is 
seriously impacting seasonal wetland systems and the populations of associated species. 
Within these areas, efforts should be made to reduce/reverse negative impacts through a 
combination of landowner outreach and technical assistance to public and private land 
managers, enhancements to public lands management policies and practices, and public 
education. Multi-species management guidelines should be developed that provide 
information on protective measures/management of these habitats. In light of the recent 



Pennsylvania’s Comprehensive Wildlife Conservation Strategy Version 1.0 
________________________________________________________________________ 

Page 17-8 

elimination of federal protection for these sites, state-level legislative action could be taken 
to provide permanent protection to existing vernal ponds. 
 
 Because of the extensive use of upland habitat by many species associated with small 
wetlands, terrestrial buffer zones should be maintained and managed around priority wetland 
sites. Because many wetland-associated species (spotted turtles and other high-priority 
species) travel considerable distances on land, destruction of terrestrial habitats can 
dramatically affect target populations, particularly if these habitats serve as corridors 
between wetland habitats.  The loss of proper reproductive habitat compounds this problem 
by causing breeding individuals to travel further overland in search of suitable conditions, 
thereby putting them at greater risk. Gibbs and Shriver (2002) created a model of the effects 
of road mortality on turtle populations, and concluded that persistence of semi-terrestrial 
turtles such as those of the genus Clemmys are jeopardized by road densities characteristic of 
much of the eastern United States. 
 
Additionally, effort should be directed toward implementing best-management conservation 
practices in the uplands surrounding high-priority seasonal wetlands. Such targeted 
management could include Farm Bill incentives and programs (CREP, EQIP, WHIP, etc.), 
stream-bank fencing, riparian overstory restoration, and idling highly erosive cropland.  In 
one study in southwest Wisconsin, as land use changed from row crop to CRP, fish 
communities in local streams shifted from populations dominated by eurythermal tolerant 
species to coldwater communities. These changes included greater brown trout abundance 
and improved coldwater Index of Biotic Integrity scores. Biological data suggests that water 
quality improved and favorable cold-water temperatures were restored in the streams. 
Intensive water chemical sampling was not performed but phosphorus export coefficients 
and unit area runoff rates were derived from similar land uses in nearby watersheds. 
Predicted phosphorus loads declined by approximately 84 percent and surface runoff water 
declined by about 70 percent from CRP lands. It is likely that such findings also pertain to 
seasonal wetlands and associated uplands. Therefore, continued support for conservation 
provisions under the Farm Bill, USDA, and other relevant programs should be a priority for 
all stakeholders involved with conservation of seasonal wetlands and wetland-dependent 
species. 
 
Creation and observance of protective buffers surrounding wetlands is a vital strategy for 
their long-term conservation.  However, different buffer widths are likely required by 
different species. Several studies have recognized the importance of upland habitats 
surrounding wetlands to spotted turtles and have made recommendations for their 
preservation (e.g., Perillo 1997, Joyal et al. 2001, Milam and Melvin 2001, Semlitsch and 
Bodie 2003). Buffer widths of 150-275 meters have been recommended for a variety of 
aquatic and semi-aquatic turtle species (Burke and Gibbons 1995, Buhlmann and Gibbons 
2001, Bodie 2001). Perillo (1997) and Milam and Melvin (2001) recommend buffer widths 
of 200 meters and 400 meters, respectively, specifically for spotted turtles. 
 



Pennsylvania’s Comprehensive Wildlife Conservation Strategy Version 1.0 
________________________________________________________________________ 

Page 17-9 

Finally, long term monitoring of seasonal wetland quality and abundance will be a necessary 
effort in conserving CWCS-Priority species that depend on such habitats. After an initial 
statewide inventory of vernal pools is completed (funded with SWG ’04), this information 
should provide a baseline for long term monitoring efforts. Monitoring of vernal pools and 
other shallow wetlands would provide much-needed information on habitat availability and 
trends for CWCS-priority species including spotted turtles, Jefferson salamanders, marbled 
salamanders, chorus frogs, cricket frogs, and leopard frogs. 
 
17.5 STATEWIDE PRIORITY CONSERVATION ACTIONS – SEASONAL 
WETLANDS 
 
Level 1 Needs – highest priority over the next 1-5 years 
• Inventory Seasonal Wetlands 

Target:  To develop a seasonal pools registry and research program that will increase interest 
in identifying, locating and studying seasonal pools in Pennsylvania. 
Measure: Project initiated (SWG ’04 project) 
Issue: Seasonal wetland systems represent some of the more poorly studied wetland 
community types in eastern North America and resource managers and regulators 
throughout the region are in great need of information to protect and manage these systems. 
There is limited information available on the composition or location of seasonal pools.   
Prioritized Implementation Actions: 
Level 1 
• Develop criteria for the identification of seasonal wetlands 
• Develop list of indicator species 
• Map and classify vernal ponds  
• Build an inventory and database to manage location information  
Level 2 
• Propose practical field techniques to enable land managers to recognize and identify 
seasonal wetlands 

• Encourage public and private land managers to enter locations of seasonal wetlands in 
statewide database(s) 

Coordination: 
Pennsylvania Game Commission 
Pennsylvania Fish and Boat Commission 
Department of Conservation and Natural Resources  
Western Pennsylvania Conservancy 
 
• Technical Assistance to Private Landowners 

Target: Target PGC’s PLAP outreach and other forms of landowner outreach to priority 
seasonal wetlands, seasonal wetland complexes and priority species occurrences. 
Measure:  Public contacts; materials developed; attendance, and volume of request for 
educational materials. 
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Issue:  Public land holdings are not sufficient for the long-term conservation and 
management of priority species. Private landowners control the majority of seasonal 
wetlands in Pennsylvania.  Consequently, management practices on private lands will define 
the distribution and condition of seasonal wetland habitats in much of Pennsylvania.  
Technical assistance to private landowners should focus on educating landowners about the 
sustainable management practices and providing incentives to landowners of priority sites 
and habitats. 
Prioritized Implementation Actions: 
Level 1 
• Use landowner outreach to help ensure that highest-priority sites and complexes are not 
inadvertently destroyed. 

• Disseminate management guidelines to relevant businesses and landowners. 
• Continue the PGC’s Private Landowners Assistance Program. 
• Provide technical assistance/management recommendations from PGC Regional 
Wildlife Diversity Biologists to high-priority landowners/sites. 

• Encourage the implementation of best-management conservation practices in the 
uplands surrounding high-priority seasonal wetlands. 

• Encourage landowners to consider enhancing existing sites if conditions warrant. 
• If there is no alternative but to destroy a high-priority site, encourage landowners to 
delay the work until the end of vulnerable periods (e.g. reproductive, hibernation periods). 

Level 2  
• Support and develop programs that engage private landowners in sharing information 

about the benefits of practicing sustainable management. 
• Support and develop tax and other incentives that encourage private landowners of 

forestlands and farmlands to employ proper management practices on their lands.   
• Develop multi-species management guidelines on the maintenance and management of 

seasonal wetlands as part of ongoing forest/farm management procedures. 
• Support and implement existing and future habitat conservation funding programs 

included in the Farm Bill and other state and federal legislation (WRP, GRP, CSP, etc.). 
Coordination: 
Pennsylvania Game Commission Private Landowner Assistance Program 
Pennsylvania Game Commission Public Access Cooperators 
Pennsylvania Department of Conservation and Natural Resource Service Foresters 
Pennsylvania Biological Survey-Herpetological Technical Committee 
The Nature Conservancy 
Western Pennsylvania Conservancy 
Private landowners  
Industrial stakeholders 
 
Level 2 – priority over the next 5-10 years 
• Ensure Adequate State-Level Protection of Seasonal Wetlands 
Target: Adequate statewide protection of seasonal wetlands 
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Measure: Efforts initiated 
Issue:  Protection of wetland habitat is critical for the survival of this and many other 
species of amphibians. Vernal pools are particularly important breeding habitat and 
currently have little protection as wetlands at the federal or state level.   

Prioritized Implementation Actions: 
• Develop public outreach efforts that encourage citizens to identify and protect seasonal 
wetlands. 

• Review guidelines used in Massachusetts Vernal Pool Program (Kenney and Burne 
2000) and assess feasibility for use in Pennsylvania. 

• Conduct in-depth studies of current habitats that support breeding populations to 
identify priority sites and determine causes of declines. 

• Ensure protection of highest-priority sites and seasonal wetland complexes. 
• Ensure protection of adjacent wetlands, meadows and forested habitat at high priority 
sites.    

Coordination: 
Pennsylvania Game Commission 
Pennsylvania Fish and Boat Commission 
Department of Conservation and Natural Resources, Bureau of Forestry, State Parks 
Public/private research institutions 
Conservation partners 
Conservation and economic stakeholders 
 
• Monitoring and Adaptive Management of Seasonal Wetlands 

Target:  Develop a standardized protocol to periodically assess seasonal wetlands in order to 
identify trends and detect changes in condition and abundance of seasonal wetland habitats. 
Target species that would benefit from monitoring of seasonal wetlands include: spotted 
turles, Jefferson salamander, marbled salamander, chorus frogs, cricket frogs, and leopard 
frogs. 
Measure: Seasonal wetland quantity and quality indices 
Issue: Because many seasonal wetlands are undergoing direct and indirect degradation that 
could have significant impacts on wetland-associated species, we must have reliable 
information on the changing availability and quality of these habitats. The statewide 
inventory of seasonal wetlands currently being developed (with SWG ’04 funding) could 
provide a baseline of information to begin long term monitoring of sites. Synthesis of this 
product and other potential sources of habitat information should provide a background for 
consideration of population trends and conservation actions targeting priority species 
associated with seasonal wetlands.  
Prioritized Implementation Actions:  
Level 1 
• Produce a preliminary inventory of seasonal wetlands in the Commonwealth based 
upon SWG’04 project information 

• Identify the condition of wetland and waterbody buffers  
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Level 2  
• Periodically assess seasonal wetland quantity and quality throughout the state or priority 
regions 

• Use GIS in conjunction with field studies to produce a more fine-scale definition of 
suitable habitat for high-priority vernal pool species and assess temporal changes in habitat 
availability  

• Assess habitat quality by examining reproductive output of wetland-associated species 
targets in different habitats, perhaps by intensive studies located in various sites (IBAs, 
IMAs, (IHAs), etc).    

Coordination: 
Pennsylvania Department of Conservation and Natural Resources- state parks, forests 
Pennsylvania Department of Environmental Protection 
Pennsylvania Game Commission- state game lands 
US Fish and Wildlife Service – wetlands monitoring inventory data update 
US Army Corps of Engineers- wetlands protection 
US Department of Agriculture, US Forest Service- Allegheny National Forest 
US Department of Agriculture, Natural Resources Conservation Service- CREP 
Counties and Municipalities- comprehensive planning 
The Nature Conservancy – easements and research 
Audubon Pennsylvania- Important Bird Areas Program 
Environmental Resources Research Institute, Pennsylvania State University 
GIS and Remote Sensing Center, Wilkes University 
Pennsylvania State Cooperative Wetlands Center, Pennsylvania State University  
U.S. Fish and Wildlife Service Regional Wetland Coordinator 
 
17.6 STATEWIDE PRIORITY CONSERVATION ACTIONS – SEASONAL 
WETLAND-ASSOCIATED SPECIES 
 
Level 1 Needs – highest priority over the next 1-5 years 
 
• Presence/Absence Surveys of Priority Species  

Target: Determine whether mountain chorus frog is still extant in Pennsylvania and identify 
extent of occurrence of New Jersey chorus frog and eastern spadefoot 
Measure: Surveys initiated/completed 
Issue: One of the difficulties in formulating a conservation plan for the mountain chorus 
frog, which was historically a Responsibility Species for Pennsylvania, is that no frogs have 
been reported in more than 25 years.  In order to initiate any program designed to protect the 
mountain chorus frog, we must first document its presence in the state. Species targets: 
mountain chorus frog, New Jersey chorus frog, and eastern spadefoot. 
Prioritized Implementation Actions: 
Level 1 
• Focus surveys within species’ historic ranges to determine if the target species still 
occurs in Pennsylvania.  
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• Survey and identify extant and historical sites throughout species’ ranges. 
Level 2. 
• Survey other sites of potential habitat throughout their ranges to detect new population 
occurrences. 

• When populations are found, gather information on habitat requirements, non-breeding 
and hibernation habitats, migration corridors, home ranges, etc.   

• Survey areas between known sites to assess for suitability as dispersal corridors. 
• Develop a monitoring protocol to record breeding and evaluate population changes at 
known sites.  

• Conduct basic research on all facets of the biology and ecology of target species. 
• Monitor historical sites during the breeding season when the males are calling.   
• Carefully examine potential breeding sites for the presence of tadpoles. 
Coordination: 
Pennsylvania Fish and Boat Commission 
Pennsylvania Biological Survey - Herpetological Technical Committee 
Colleges and universities 
Conservation partners 
 
• Status Assessments of Priority Species 

Target:  Establish basic information regarding Pennsylvania population size, structure, 
viability and management/recovery needs of CWCS-Priority species 
Measure:  Surveys initiated 
Issue: The present status of many species associated with seasonal wetlands remains largely 
unknown, though declines are suspected. Target species to include: 
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Prioritized Implementation Actions: 
Level 1 
• Survey and identify extant and historical sites throughout species’ ranges. 
• Survey other sites of potential habitat throughout their ranges to detect new population 
occurrences.  

• Estimate population size and age structure and assess population health. 
Level 2 
• Identify life history requirements and optimum habitat characteristics.  
• Identify key characteristics of successfully breeding populations. 
• Identify extant threats that may jeopardize remaining populations. 
• Implement management and recovery actions.   
• Survey areas between known sites to assess for suitability as dispersal corridors. 
• Develop a monitoring protocol to record breeding and evaluate population changes at 
known sites. 

• Initiate monitoring activities at selected sites to detect changes in population numbers 
and distribution of priority species.  

Coordination: 
Pennsylvania Game Commission 
Pennsylvania Fish and Boat Commission 
Department of Conservation and Natural Resources, Bureau of Forestry 
Pennsylvania Biological Survey 
Public/private research institutions 
Conservation partners 
 
• Monitoring and Adaptive Management 

Target: Monitor populations that are still relatively abundant to determine trends at the state 
or regional scale,  and gather long-term information on population demographics, status, 
distribution and abundance to  measure population trends  in a timely manner and  
proactively manage target species and habitats. 
Measure: Regular monitoring efforts initiated/ongoing 
Issue: The most pressing conservation need for many Maintenance Concern Species is to 
implement a long-term, regular monitoring program. Intensive surveys are needed to 
determine present distribution and status, particularly in areas of the state with historic 
records of occurrence but no recent sightings, as well as areas that have not been adequately 
surveyed. These surveys should be followed up with monitoring activities at selected sites to 
detect changes in numbers. Target species would include:  
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Prioritized Implementation Actions: 
Level 1  
• The sites designated for long-term monitoring should, whenever possible, be situated on 
public lands. 

• Continue and expand the Pennsylvania Herpetological Atlas or similar atlas efforts to 
include an intensive, statewide frog and toad call survey.   

• Assess the feasibility of modeling statewide surveys after the Wisconsin Frog and Toad 
Survey.   

• Conduct surveys of ponds in the spring to assess success of reproduction (adult 
amphibians in the terrestrial habitat are seldom seen and difficult to monitor). 

• Appropriate resource managers should be made aware of the existence of populations at 
all sites where they are discovered.   Whenever possible, management for Immediate 
Concern Species should be incorporated into appropriate resource management plans for 
the site(s). 

• Support the continuation and participation of public involvement/citizen science 
projects (such as the PA Herpetological Atlas, USGS Frogwatch Project, and/or the 
Wisconsin Frog and Toad Survey) that provide data on distribution, abundance and 
location of seasonal wetlands and associated species. 

Level 2 
• After several years of initial surveys are completed throughout the state, develop more 
intensive monitoring for critical breeding habitats and high-priority sites. 

• Long-term studies should include mark-recapture procedures and should specifically 
target population size and structure, as well as reproductive activity and success within the 
populations.   

• Once the locations of populations of Immediate/High-Level Concern species are 
established through surveys, the populations should be subjected to intensive long-term 
monitoring.   
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• Investigation of the various causes of mortality to all life stages of turtles (i.e., 
predation, road mortality, collecting) to determine the relative impact of each, including 
determination of methods to reduce mortality during critical life stages. 

• Examination of the effects of habitat loss and fragmentation on population viability and 
dispersal, particularly in relation to metapopulation dynamics. 

Coordination: 
Pennsylvania Game Commission 
Pennsylvania Fish and Boat Commission 
Department of Conservation and Natural Resources, Bureau of Forestry 
Pennsylvania Biological Survey 
Public/private research institutions 
Conservation partners 
 
 
Level 2 Needs – highest priority over the next 5-10 years 
• Clarification of Genetic Issues 

Target: Build capacity to identify genetically-distinct populations in order to prioritize 
conservation efforts most efficiently.  
Measure: Effort initiated. This was announced as a PGC SWG Program ’05 Priority, and a 
pilot project is being funded by PGC/PFBC with SWG’05 funds 
Issue: It is difficult to appropriately prioritize conservation and recovery efforts for species 
at the edge of their range, because of  questions about Pennsylvania’s responsibility role for 
the species. Efforts will be aimed primarily at CWCS-Priority species that are identified as 
Pennsylvania Vulnerable – i.e., are rare/peripheral in Pennsylvania  but not in trouble in the 
rest of their range. Emphasis on Immediate Concern and High Level Concern species also 
may  be appropriate. Target species would include eastern spadefoot (peripheral species) and 
Jefferson salamander (hybridization issues in northern Pennsylvania). 
Prioritized Implementation Actions: 
Level 1 
• Identify genetic issues and species targets for which resolution of genetics issues are 
relevant to species management in Pennsylvania. 

• Design genetic research protocols for target species/issues. 
• Employ practical methods for assessing genetic diversity of target populations/species 
using DNA sequence data. 

• Refine protocols for interpretation of genetic data. 
• Assess the genetic status of disjunct, isolated, fragmented, and peripheral populations of 
high-priority species. 

Level 2 
• Develop management recommendations that integrate information on genetic diversity 
with data on population density and distribution. 

• Develop/document “Best Practices” for genetics field research and laboratory analysis 
of target species 
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Coordination: 
Pennsylvania Game Commission 
Pennsylvania Fish and Boat Commission 
Pennsylvania Biological Survey, Herpetological Technical Committee 
Carnegie Museum of Natural History 
Colleges and universities 
 
• Research Effects of Habitat Management Activities on Priority Species 

Target: To understand the effects of farmland and forestland management activities on 
priority species associated with seasonal wetlands 
Measure: Research efforts initiated 
Issue: There is evidence that salamanders associated with seasonal wetlands are impacted 
more by the process of timber harvest rather than long-lasting habitat effects resulting from 
timber harvest. This would indicate that careful attention to forest management activities 
could be an effective conservation tool for these species. The Pennsylvania endangered 
eastern spadefoot is only found on private land in agricultural settings. Therefore an 
understanding of farm management activity effects on the species is essential. 
Prioritized Implementation Actions: 
• Investigate the effect of habitat disturbance from logging on mortality and movements 
of adult salamanders. 

• Assess salamander use of disturbed habitats following the cessation of logging 
activities. 

• Examine the effects of habitat loss and fragmentation on population viability and 
dispersal, particularly in relation to metapopulation dynamics. 

 
Coordination: 
Pennsylvania Game Commission 
Pennsylvania Fish and Boat Commission 
Department of Conservation and Natural Resources, Bureau of Forestry 
Public/private research institutions 
Conservation partners 
 
 
• Ensure Adequate State-Level Protection of Priority Species 

Target: Ensure that state-level protection is adequate based upon current information.  
Measure: Protection, public education efforts 
Issue:  Many CWCS-Priority reptiles and amphibians are threatened by either commercial 
and/or private collection or persecution.  Most of these species receive no legal protection 
other than current PFBC regulations allowing individuals with a fishing license to remove 
from the wild and possess two individuals at any given time. Target species are presented in 
the following table, however once threats assessments and habitat assessments are 
completed, other species may be identified that require enhanced state-level protection.  
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IMMEDIATE 
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Prioiritized Implementation Actions: 
• Review status of species and key threatening processes. 
• Revise possession/take regulations, as appropriate, to limit collection and persecution of 
vulnerable species. 

• Continue to revise legal status/listing as new information is available on species’ 
distribution, abundance, and threats. 

• Incorporate knowledge gained from species surveys into regulatory listing/de-listing 
decisions. 

• Incorporate knowledge gained from species surveys into environmental impact review. 
• Ensure that new occurrence/species survey data is incorporated into the Pennsylvania 
Natural Diversity Inventory (PNDI) database in a timely manner. 

• Protect occupied sites – determine site-specific threats, develop site management and 
monitoring plans for occupied habitats, including vegetation and soil management of 
temporary pools and surrounding upland buffers.   

• Pursue conservation easements or direct acquisition of occupied sites.   
• Support efforts of the Pennsylvania Fish and Boat Commission’s Non-Game and 
Endangered Species Division to prosecute individuals involved in commercial 
exploitation. 

• Enter back-logged data on species of concern into the Pennsylvania Natural Diversity 
Inventory (PNDI) database.  

• Track appropriate Immediate Concern, High-Level Concern, Pennsylvania  Vulnerable 
species (in addition to the currently-tracked T&E species) occurrence through PNDI or 
other conservation planning tools/centralized databases of species’ occurrences. 

Coordination: 
Pennsylvania Fish and Boat Commission 
Pennsylvania Biological Survey, Herpetological Technical Committee 
Pennsylvania Natural Diversity Inventory 
College and universities 
Conservation partners 
 
17.7 SPECIES OF GREATEST CONSERVATION NEED – SEASONAL 
WETLANDS 
Significant effort was made in the course of CWCS development to identify and emphasize 
the unique role of Pennsylvania in conserving species of concern. A guiding objective of 
CWCS planning was to reach beyond ‘rarity,’ a reactive mode that forces managers to 
simply document the declines of a species. In order to achieve truly comprehensive, truly 
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proactive management, managers must begin to direct attention to those species and habitats 
for which Pennsylvania serves a responsibility role. 
 
Considering species of concern through the dual lens of responsibility and imperilment 
quickly reveals where conservation actions should be directed under the State Wildlife 
Grants program.  Focusing ‘endangered species prevention’ efforts and proactive 
management on the following species associated with seasonal wetland habitats will provide 
conservation results that will have the greatest impacts at the state, regional, national, and 
global levels (Table 17.2).  
 
It is hoped that by careful attention to the habitat conservation needs outlined in Section 
17.6, and targeted management of species of greatest conservation need (SGCN), other 
species will be conserved. Conservation needs of Immediate Concern and High Level 
Concern are presented at the end of this section. Detailed information on other CWCS-
Priority wetland species can be found in Appendix 3. Conservation summaries for all 
Species of Greatest Conservation Need can be found in section 23 of the CWCS. 
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Table 17.2: Species of Greatest Conservation Need Associated with Seasonal Wetlands  
 
 

Ohio 
Hills 

Lower 
Great 
Lakes 

Northern
Plateau 

Pocono
Plateau 

Ridge and 
Valley Piedmont 

Coastal 
Plain 

Mountain 
Chorus 
Frog -R XX       
Spotted 
Turtle -R  xx  xx XX xx  
Jefferson 
Salamander 
-R xx xx xx  xx 

XX (non-
hybrids) 

XX (non-
hybrids)  

 
XX – primary area of distribution 
xx  - secondary area of distribution 
(xx) – likely extirpated from area 
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Appendix 17.1 – Species/Habitat Associations for Seasonal Wetland Habitats 
 
Clearly defining species-habitat associations is somewhat complicated. For each wildlife 
species, the particular habitat it uses is complex and is often comprised of several parts of a 
landscape and several land cover types or communities. Additionally, many species change 
their habitat use during various seasons and life stages.  This also complicates the 
conservation of species and key habitats. Further complicating the effort of associating 
species with key habitats is that fact that a habitat’s quality and/or function may rely upon 
unknown and/or off-site mechanisms. In order for a species to be adequately conserved, all 
aspects of its key habitat(s) must be available in a quantity and quality sufficient for its 
survival.  
Though complicated and fraught with incompleteness, it is nevertheless worthwhile to try to 
associate species with their key habitats to begin formulating conservation goals and 
objectives.   
 
The following table contains summary information describing specific species/habitat 
associations relative to the habitat type covered in this section. This information is in 
DRAFT form and is in need of further refinement and additional input from technical 
experts to ensure its accuracy. Currently, Pennsylvania lacks a meaningful way to classify 
communities relative to terrestrial vertebrates. This is recognized as an ongoing priority by 
Pennsylvania’s natural resource agencies.  
 
Species-specific information detailing specific habitat requirements, the location and relative 
condition of key habitats, threats and factors affecting habitat quality and population trends 
of target species can be found in Appendix 3: CWCS-Priority Species Assessments. 
 
Table 17.3. Specific species/habitat associations for seasonal wetland-associated, 
CWCS-Priority species in Pennsylvania. 
 

Category 
Dominant 
Vegetation 

Specific 
types Micro-quality 

CWCS-
Priority 
Species 

Physiographic 
Area * 

Vernal 
Pool 

W/in 
deciduous 
forest  

Vernal 
pool/emergent 
marsh 
complexes 

Upland 
Chorus Frog RV 

   

Vernal 
pool/emergent 
marsh 
complexes 

Western 
Chorus Frog LGL 

      

  
Upland 
sites Ph > 4.5 

Jefferson 
Salamander-
R 

RV, P (non-
hybrids) 
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With abundant 
vegetation along 
edge 

Mountain 
Chorus 
Frog-R OH 

    
Northern 
Cricket Frog RV – Luzerne Co. 

    
Four-Toed 
Salamander  

  

Upland 
and 
floodplain 
sites  

Marbled 
Salamander  

    
Spotted 
Turtle-R  

  
Lowland 
sites    

      

    
New Jersey 
Chorus Frog CP 

      

 

W/in 
agricultural 
settings   

With adjacent 
grassland/old 
field areas 

Northern 
Leopard 
Frog  

   with sandy soils 
Eastern 
Spadefoot  

RV  - 
Northumberland, 
Berks Counties 

      
 
* Species is largely or entirely restricted to a specific physiographic area (LGL – 
Lower Great Lakes, OH – Ohio Hills, NP – Northern Plateau, RV – Ridge and Valley, 
P – Piedmont, CP – Atlantic Coastal Plain 
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SECTION 18 – SANDY BEACH HABITAT  – CONTENT SUMMARY 
 
 
18.1 Location and Condition of Sandy Beach Habitat  

Table 18.1: Natural community types associated with sandy beaches. 
18.2 Threats to Sandy Beach Habitats 
18.3 Beach-Associated Wildlife 
 Table 18.2: CWCS-Priority species associated with beaches in Pennsylvania. 
18.4 Beach-Associated Wildlife Trends 
18.5 Conservation and Management Needs of Sandy Beaches 
 
18.6 STATEWIDE PRIORITY CONSERVATION ACTIONS – BEACHES 
 Level 1 – highest priority over the next 1-5 years 

Identification and Protection of High-Priority Sites 
Targeted Management of High-Priority Sites 
 

 
18.7 STATEWIDE PRIORITY CONSERVATION ACTIONS – BEACH-
ASSOCIATED SPECIES 
 Level 1 – highest priority over the next 1-5 years 

Coordinated Population Monitoring and Recovery Efforts for Gull Point, Presque 
Isle 

 
 Level 2 – priority over the next 5-10 years 
 Identify Concentrated Migratory Corridors and Stopover Sites 
 
18.8 SPECIES OF GREATEST CONSERVATION NEED – BEACH HABITATS 
  
18.9 SOURCES 
 
Appendix 18.1 – Species/Habitat Associations for Beach Habitats 

Table 18.3. Specific species/habitat associations for beach-associated, CWCS-
Priority species in Pennsylvania. 
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SECTION 18 – SANDY BEACH HABITATS 
(adapted from Brauning 2005) 
 
 
Along the shore of Lake Erie, particularly in Presque Isle State Park and associated areas, 
one of the rarest habitat types of Pennsylvania is found -- sandy beach.  Presque Isle is a 
seven-mile spit of land with unique natural communities (Table 18.1) and a unique 
assemblage of species.   The sandy beaches are particularly important for migrating birds for 
resting and feeding and the inlets created by the spit provide cover for wintering waterfowl. 
Several rare invertebrates also are associated with sandy beach habitats in Pennsylvania 
(CWCS Appendix 5). 
 
18.1 Location and Condition of Sandy Beach Habitat  
Presque Isle is a compound recurved sand spit unique to Pennsylvania.   It undergoes natural 
changes that may affect beach-nesting birds, including natural migration of sand to the 
north-northeast at an indefinite rate.  As a very important tourism destination, its stability 
and long-term sustainability is of great importance to many Pennsylvania businesses and 
residents.   

 
Table 18.1: Natural community types associated with sandy beach habitat in the Lower 
Great Lakes physiographic region.  
PA Natural Community Types Appendix 4, pages: 
Great Lakes Region dry sand plain 51 
Great Lakes Region sparsely vegetated beach 52 

 
 
 
18.2 Threats to Sandy Beach Habitat 
Disturbance has reduced the habitat quality of sandy beaches in Pennsylvania, almost to the 
point of non-recovery.  Historically, species such as piping plover and common tern nested 
on the sandy areas (Brauning et al. 1994). With repeat disturbance of  their limited habitat, 
the piping plover and common tern were extirpated from Pennsylvania. Conservation of 
undisturbed beach habitat could benefit these beach nesters as well as other CWCS-priority 
shorebirds, small mammals and invertebrates using the region. 
 
The remaining critical beach location at Presque Isle (Gull Point), has grown considerably 
over the past 50 years because of a major sand supplementation program carried out by the 
U.S. Army Corp of Engineers.   This beach supplementation program expanded the extent of 
Gull Point, but also introduced foreign material that responds differently to vegetation than 
native sand.   Changing lake water levels and increased predators, as well as large human 
visitation all impact the potential for piping plover nesting.   
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18.3 Beach-Associated Wildlife 
Historically, species such as piping plover and common tern nested on sandy beaches in the 
Commonwealth. Plovers were first documented in 1900 and last reported  in the late 1950s. 
As many as 15 pairs once used this rare habitat type within the state (Brauning et al. 1994). 
Regionally, the Great Lakes population of piping plovers has been drastically reduced, with 
human disturbance their main threat. The piping plover was extirpated from Pennsylvania, 
and the Great Lakes population is currently listed as federally endangered. Common terns 
are considered endangered within the state. 
 
Solitary sandpipers rely on wetland habitats such as marshes, lakes and coastal communities 
for breeding sites. Migratory concentrations are found wherever water collects including 
parking lots, lawns, and ditches as well as grassy and muddy shorelines of marshes, for 
stopover sites. These areas are generally fairly shallow. 

Table 18.2: CWCS-Priority species associated with beaches in Pennsylvania. 

SPECIES SPECIFIC HABITAT ASSOCIATION 
  
IMMEDIATE CONCERN  
Piping Plover 
Charadrius melodus 

Freshwater/saltwater beaches; close to the water’s edge - Presque Isle 

 
 

 

PENNSYLVANIA 
VULNERABLE 

 

Common Tern 
Sterna hirundo 

Sandy beaches (Presque Isle State Park is only historic nesting location) and 
rocky maritime sites 

 
 

 

MAINTENANCE  
CONCERN 

 

Solitary Sandpiper 
Tringa solitarius 

Relies on wetland habitats such as marshes, lakes and coastal communities 
for breeding sites; migratory flocks gather wherever water collects 
throughout much of the state.  

 
18.4 Beach-Associated Wildlife Trends 
Common terns nested on Presque Isle beaches up to 1966 (Brauning et al.1994).  
Disturbance during summer months has eliminated this species as successful nesting 
species, although common terns have attempted to nest on several occasions in recent years.   
Common terns still stop on Presque Isle each spring, but heavy use by people seems to deter 
possible nesting (Brauning et al.1994).  Artificial nest sites are employed when natural sites 
are not available, such as dredge spoil islands, breakwaters, abandoned piers, bridge 
abutments, floating navigational platforms, and even gravel root-tops near water (Nisbet 
2002). This is occurring frequently around the Great Lakes and may be a 



Pennsylvania’s Comprehensive Wildlife Conservation Strategy Version 1.0 
________________________________________________________________________ 

Page 18-4 

restoration/expansion opportunity for this species.  Common Terns are common in the Gull 
Point area each year and the potential exists for renewed nesting activity.    
 
Piping  plovers were first confirmed nesting in Pennsylvania at the east end of Presque Isle, 
now known as Gull Point, in 1911 following the collection of a female containing a 
developing egg in 1900  (Todd 1940).   About 15 nesting pairs were believed to occur along 
the Presque Isle beaches.  Natural changes in configuration of Presque Isle, including 
severing of the peninsula from the mainland in the 1800s and constantly moving sands have 
altered the potential for the site to sustain nesting birds.  Increasing human activity in the 
then-newly created state park (1929; DCNR 1992) resulted in destruction of most of the 
nesting colony by  swimmers in 1931.  Stull et al. (1985) reports annual nesting activity 
through the mid-1950s, when numbers began to decline.  No subsequent nesting attempts 
have been observed. After a long absence, piping plovers were observed during the breeding 
season (April-May 2005) on Presque Isle in the sandy areas adjacent to vegetation. 

The habitat issues for nesting plovers are diverse, but at a coarse scale can be summarized as 
direct loss of habitat  caused by various factors and direct disturbance of nesting colonies by 
human activity. Additionally, indirect anthropogenic effects play a significant role in plover 
colonies, including  issues such as: vegetation as a result of non-indigenous sand brought in 
for recreational beach nourishment; lake water level and natural replenishment of sand; 
increased populations of predators (fox, raccoons, dogs and cats), and; high populations of 
avian predators. Predation and disturbance issues are common to many beach-nesting birds, 
although the beach replenishment program brings distinctive challenges to Presque Isle. 

Although the solitary sandpiper is only a migrant in Pennsylvania, there is growing evidence 
that the condition of migratory birds arriving on the breeding grounds corresponds to 
reproductive success (Smith, 2005 personal communication). Threats to this species include 
riparian corridor degradation, wetland loss and habitat fragmentation. 
 
18.5 Conservation and Management Needs of Sandy Beaches 
 Sandy beach habitat in Pennsylvania is highly degraded.  Piping  plover populations could 
be restored only when considerable intervention is initiated to address the threats outlined. 
 
The  piping plover has been a highly managed species in the Great Lakes region, as well as 
along the Atlantic Coast. Considerable experience has been developed on conservation 
measures and many techniques have been employed to protect and restore nesting colonies. 
Options have been developed for site-based challenges such as vegetation control, predator 
management, and site protection. These efforts have had success in many areas in attracting 
terns and improving nesting success (USFWS 2003). Few of these efforts have been 
employed at Presque Isle to date.  
 
The conservation challenges facing the piping  plover as a nesting species in Pennsylvania 
are probably better defined and understood than are the issues for most  species of concern.  
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These challenges are formidable, but restoration of this species has a reasonable chance for 
success if a systematic plan  was undertaken to address known threats. In light of recent 
breeding-season sightings of piping plovers, a coordinated recovery/habitat restoration 
initiative is likely the greatest conservation need at this time. 
 
The critical habitat resource for beach-nesting birds is the tip of Presque Isle known as “Gull 
Point.”  The designation of Gull Point as a Natural Area Management Unit within the state 
park system (DCNR 1992), with highly restricted access from land and boat, provides a high 
degree of protection from human disturbance. Erosion and revegetation, however, continue 
to affect the potential of this area to support CWCS-priority species.    
 
Gull Point represents the best hope for nesting piping plovers and common terns within 
Pennsylvania and should be the focus for habitat conservation and restoration action.  Multi-
species management activities should be beneficial on priority sites: potential nesting habitat 
for common terns also is  designated as critical habitat for the federally endangered piping 
plover. 
 
Priority actions for solitary sandpipers should focus in Pennsylvania on identifying 
concentrated migratory stopover sites and pathways.  Historical records, data from 
Migratory Bird Day observations and Christmas count data would be useful sources. 
Additional reporting through efforts such as the International Migratory Bird Day database, 
and other bird observations also would  be beneficial to these efforts. This effort would help 
identify a migratory corridor for protection. Management strategies should be developed to 
address the needs of wetland, and riparian corridor conservation. Once a historical review of 
the migratory corridor is complete, research into the environmental quality of these critical 
corridors and stopover sites could begin.  Quality assessments made on individual wetland 
systems and watersheds could help to identify management needs for these habitats.  
 
Also long-term monitoring of solitary sandpipers through comprehensive programs such as 
Christmas counts and Migratory Bird Day is needed. 
 
18.6 STATEWIDE PRIORITY CONSERVATION ACTIONS - BEACHES 
Level 1 – highest priority in the next 1-5 years 
 
• Identification and Protection of High-Priority Sites 

Target: To minimize loss and degradation of unique/isolated habitat types such as sandy 
beaches and to improve habitat quality through habitat restoration where possible. 
Measure: Site protection efforts initiated 
Issue: Sandy beaches represent unique, but extremely degraded, habitats in Pennsylvania. 
Recovery of beach-associated species will require coordinated and targeted intervention by 
conservation partners.  
Prioritized Implementation Actions: 
• Identify and map predicted habitat sites based on established models. 
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• Evaluate habitat condition for nesting plovers at predicted areas of occurrence 
• Identify potential zones for habitat restoration 
• Work cooperatively with conservation partners and local officials to acquire, restore, 
manage and/or protect priority sites. 

• Implement protection initiatives for nesting plovers to re-establish nesting pairs on 
Presque Isle  

• Develop monitoring protocols for priority habitats 
Coordination: 
Pennsylvania Game Commission 
Pennsylvania Department of Conservation and Natural Resources-Bureau of State Parks,  
Presque Isle State Park 
U.S. Fish and Wildlife Service 
Presque Isle Audubon 
Conservation partners 

• Targeted Management of High-Priority Sites (Gull Point, Presque Isle) 
Target: Appropriate management for highest-priority sites and species (piping plover, 
common tern) 
Measure: Site management/restoration activities initiated 
Issue: Piping plovers and common tern have been observed during the breeding season and 
targeted site management and restoration efforts may encourage breeding activity. 
Prioritized Implementation Actions: 
• Conduct/review research into species-habitat associations in order to identify 
appropriate management measures 

• Habitat suitability should be assessed to determine if vegetation management should be 
implemented.   

• Develop best management practices/multi-species management guidance for high-
priority sites and associated species. 

• Implement restoration initiatives 
Coordination: 
Pennsylvania Game Commission 
Pennsylvania Department of Conservation and Natural Resources-Bureau of State Parks,  
Presque Isle State Park 
U.S. Fish and Wildlife Service 
Presque Isle Audubon 
Conservation partners 
 
Related Plans: 
DCNR, 1992.  Presque Isle State Park Resource Management Plan, DCNR, Harrisburg, PA . 
 
U.S. Fish and Wildlife Service.  2003.  Recovery Plan for the Great Lakes Piping Plover 
(Charadrius melodus).   Ft. Snelling, Minnesota.   Viii + 141 pp. 
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18.7 STATEWIDE PRIORITY CONSERVATION ACTIONS – BEACH-
ASSOCIATED SPECIES 
 
Level 1– highest priority over the next 1-5 years 
• Coordinated Population Monitoring and Recovery Efforts for Gull Point, Presque 
Isle  

Target: To coordinate population monitoring, site recovery and management efforts for 
priority species (piping plover, common tern)  
Measure: Meeting dates  and participation; coordination efforts initiated; recovery efforts 
initiated 
Issue: Piping plover has been a highly managed species in the Great Lakes region, as well as 
along the Atlantic Coast. Considerable experience has been developed on conservation 
measures and many techniques have been employed to protect and restore nesting colonies. 
Options have been developed for site-based challenges such as vegetation control, predator 
management, and site protection. These efforts have had success in many areas in attracting 
terns and improving nesting success (USFWS 2003). Few of these efforts have been 
employed at Presque Isle to date. 
Prioritized Implementation Actions: 
Level 1 
• Conduct scoping session on recovery potential that includes presentation(s) by plover 
management experts from neighboring states 

• Establish Recovery Task Force 
• Draft Recovery Task Plan and develop brief conservation strategy document 
• Evaluate policies and opportunities regarding conservation options within State Park 
Natural Area.    

• Develop standardized monitoring protocols to identify occurrences of  piping  plovers in 
suitable nesting habitat on Presque Isle 

• Conduct appropriate monitoring efforts annually, beginning with 2006 
• Assess habitat suitability to identify potential zones for habitat restoration and to 
determine if vegetation management should be implemented on priority sites  

• Develop a coordinated action plan to respond to piping  plovers/ common  terns making 
nesting attempts (such action would be focused on limiting mortality/disturbance factors at 
occupied sites) 

Level 2 
• Formalize and implement Recovery Plan to respond to incidents of  piping  plovers 
making nesting attempts.  This plan should address monitoring needs to evaluate the nature 
of predation threats (e.g., avian vs. mammalian), human disturbance factors, and habitat 
suitability. 

• Develop a public education and outreach program that informs the public of needs of 
beach-nesting species to address public concerns over beach closures (Michigan on-line 
document can be used as model) 
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Coordination: 
Pennsylvania Game Commission 
Pennsylvania Department of Conservation and Natural Resources-Bureau of State Parks, 
Presque Isle State Park 
U.S. Fish and Wildlife Service 
Presque Isle Audubon 
Conservation partners 
 
Related Plans: 
DCNR, 1992.  Presque Isle State Park Resource Management Plan, DCNR, Harrisburg, PA . 
 
U.S. Fish and Wildlife Service.  2003.  Recovery Plan for the Great Lakes Piping Plover 
(Charadrius melodus).   Ft. Snelling, Minnesota.   Viii + 141 pp. 
 
Level 2 – priority over the next 5-10 years 
 
• Identify Concentrated Migratory Corridors and Stopover Sites  

Target: To identify concentrated migratory corridors and stopover sites to target for 
protection and management 
Measure: Stopover sites identified 
Issues: Although the beach-associated birds are considered migrants in Pennsylvania , there 
is evidence that the condition of migratory stopover sites has an effect on the condition of 
these birds upon reaching their breeding grounds.  This, in turn, could have an effect upon 
their reproductive success. Species targets should include the solitary sandpiper.  
Prioritized Implementation actions:  
Level 1 
• Identifying important migratory pathways and their environmental quality are key to the 
protection of this species in Pennsylvania. 

• Initiative site protection/management efforts 
• Conduct long-term monitoring through comprehensive programs such as Christmas 
counts and Migratory Bird Day is a good tool for monitoring current trends  of this species. 

Coordination: 
Local birding communities and clubs  
Regional Audubon societies 
Pennsylvania Game Commission 
Pennsylvania Department of Conservation and Natural Resources- Bureau of Forestry  
Watershed organizations 
Local conservation districts  
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18.8 SPECIES OF GREATEST CONSERVATION NEED – BEACH HABITATS 
 
There are no species of greatest conservation need associated with sandy beaches in 
Pennsylvania. Though there are several Immediate Concern species included in the CWCS-
Priority list, Pennsylvania does not have regional or global responsibility for any of them. 
However, the  piping  plover is currently listed as  federally  endangered in the Great Lakes 
region and along the Atlantic Coast (USFWS 2003), which means   every state has a 
responsibility to attempt to recover the species. The  common  tern is considered a 
Pennsylvania Endangered and  a Northeast Region Priority species. 
 
18.9 Sources 
Brauning, D.W. 2005a. CWCS Species Assessment – Piping Plover, Charadrius melodus. 
8pp. See Appendix 3 for full species account. 
 
Brauning, D.W. 2005b. CWCS Species Assessment – Common Tern, Sterna hirundo. 8pp. 
See Appendix 3 for full species account. 
 
Brauning, D.W., M.C. Brittingham, D.A. Gross, R.C. Leberman, T.L. Master, and R.S.  
Mulvihill.  1994.  Pennsylvania breeding birds of special concern: a listing rationale and 
status update. J. Pa. Acad. Sci. 68:3-28. 
 
DCNR, 1992.  Presque Isle State Park Resource Management Plan, DCNR, Harrisburg, PA . 
 
Michigan On-line Document. Conservation Guidelines  from Michigan Management 
Document on-line -- What can you do? 
 
Nisbet, I.C.T.  2002.   Common Tern (Sterna hirundo), In The Birds of North America, No. 
618 (A.Poole and F.Gill, eds).  The Birds of North America, Inc, Philadelphia, PA.  
 

Stull, J., J.A. Stull, and G.M. McWilliams.  1985.  Birds of Erie County Pennsylvania, 
including Presque Isle.   Allegheny Press, Eglin, Pennsylvania.   
 
Todd, W.E.C.  1940.   Birds of Western Pennsylvania.  U. Pittsburgh Press, Pittsburgh PA. 
 
U.S. Fish and Wildlife Service.  2003.  Recovery Plan for the Great Lakes Piping Plover 
(Charadrius melodus).   Ft. Snelling, Minnesota.   Viii + 141 pp. 
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Appendix 18.1 – Species/Habitat Associations for Beach Habitats 
 
Clearly defining species-habitat associations is somewhat complicated. For each wildlife 
species, the particular habitat it uses is complex and is often comprised of several parts of a 
landscape and several land cover types or communities. Additionally, many species change 
their habitat use during various seasons and life stages.  This also complicates the 
conservation of species and key habitats. Further complicating the effort of associating 
species with key habitats is that fact that a habitat’s quality and/or function may rely upon 
unknown and/or off-site mechanisms. In order for a species to be adequately conserved, all 
aspects of its key habitat(s) must be available in a quantity and quality sufficient for its 
survival.  
Though complicated and fraught with incompleteness, it is nevertheless worthwhile to try to 
associate species with their key habitats in order to begin formulating conservation goals and 
objectives.   
 
The following table contains summary information describing specific species/habitat 
associations relative to the habitat type covered in this section. This information is in 
DRAFT form and is in need of further refinement and additional input from technical 
experts to ensure its accuracy. Currently, Pennsylvania lacks a meaningful way to classify 
communities relative to terrestrial vertebrates. This is recognized as an ongoing priority by 
Pennsylvania’s natural resource agencies.  
 
Species-specific information detailing specific habitat requirements, the location and relative 
condition of key habitats, threats and factors affecting habitat quality and population trends 
of target species can be found in Appendix 3: CWCS-Priority Species Assessments. 
 
 
Table 18.3. Specific species/habitat associations for beach-associated, CWCS-Priority 
species in Pennsylvania. 

Category 
Dominant 
Vegetation Quality  

Specific 
types 

Micro-
quality 

CWCS-
Priority 
Species 

Physiographic 
Area *  

Beach  undisturbed   
Piping 
Plover LGL 

     
Common 
Tern LGL 

     
Solitary 
Sandpiper  

 
* Species largely or entirely restricted to a specific physiographic area (LGL – Lower Great 
Lakes, OH – Ohio Hills, NP – Northern Plateau, RV – Ridge and Valley, P – Piedmont, CP 
– Atlantic Coastal Plain 
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CONTENT SUMMARY 

 
 
19.1 Location and Condition of Urban-Suburban/Anthropogenic Habitats 
19.2 Threats to Urban-Suburban Habitats and Associated Species 
19.3 Urban-Suburban-Associated Species 

Table 19.1: CWCS-Priority Species associated with Human Structures in 
Pennsylvania. 

 Table 19.2: Species associated with other anthropogenic habitats in Pennsylvania. 
19.4 Urban-Suburban Wildlife Trends 
19.5 Conservation and Management Needs of Human-Associated Species 
 
19.6 STATEWIDE PRIORITIZED CONSERVATION ACTIONS – 
ANTHROPOGENIC HABITATS 

Level 1 – highest priority over the next 1-5 years 
Develop Multi-Species Management Guidance  
Provide Technical Assistance to Private Landowners 
Level 2 – priority over the next 5-10 years 
Public Education Relating to CWCS-Priority Species 
 

19.7 STATEWIDE PRIORITIZED CONSERVATION ACTIONS – HUMAN-
ASSOCIATED SPECIES 
 Level 1 – highest priority over the next 1-5 years 

Determine Presence/Absence of Priority Species 
Status Surveys of Priority Species 

 
19.8 STATEWIDE PRIORITY CONSERVATION ACTIONS - SPECIES SUITES 

Colonial Species – Identify and Monitor Priority Sites 
 Crepuscular Birds – Monitoring 
 Chorus Frogs – Status Assessments 
 
19.9 SPECIES OF GREATEST CONSERVATION NEED – ANTHROPOGENIC 
HABITATS 
 Table 19.3: Species of Greatest Conservation Need – Anthropogenic Habitats 
 IMMEDIATE CONCERN 
 Wood Turtle 
 Mountain Chorus Frog 
 HIGH-LEVEL CONCERN 
 Mountain Earth Snake 
 Northern Coal Skink 
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19.10 SOURCES 
 
Appendix 19.1 – Species/Habitat Associations for Anthropogenic Habitats 

Table 19.4 CWCS-Priority Species associated with Human Structures in 
Pennsylvania. 

 
Table 19.5 CWCS-Priority species associated with other anthropogenic habitats in 
Pennsylvania. 
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SECTION 19 – ANTHROPOGENIC (HUMAN-CREATED) HABITATS 
 
 
Since 1990, U.S. Department of Agriculture data indicates that urban land has increased at a 
rate of 1.4 million acres per year nationwide (Figure 19.1). Suburban sprawl has encroached 
on farmland and forest.  Since 1973, the Chesapeake Bay watershed has been converted 
from a predominantly forested system to an area dominated by cities and suburban areas 
with 17 percent less tree cover (www.americanforests.org). Urban sprawl was identified as a 
major issue by the Pennsylvania Governor’s 21st Century Commission on the environment.  
 
 

 PA Land Use Trends, Other Lands 1945-1997
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     Figure 19.1: Increase in urbanized land in Pennsylvania, 1945-1997 (NRCS). 
 
 
19.1 Location and Condition of Urban-Suburban/Anthropogenic Habitats 
(adapted from Appendix 3) 
 
In the past, urban areas have been ignored as wildlife habitat, but today there is an increased 
interest in managing and designing these areas to maximize the values of the habitat for 
native wildlife. Understanding how urbanization affects wildlife can help minimize 
undesired effects of urbanization and maximize chances of retaining native wildlife in urban 
areas. In Pennsylvania, the largest concentrations of urban and suburban habitat are in the 
southeast (Atlantic Coastal Plain, Piedmont) and southwestern (Ohio Hills) physiographic 
regions of the state (see Section 11:Figure 11.1). In the Ridge and Valley region, 
development occurs primarily in the valleys, areas that were previously devoted to 
agriculture 
 Page 19-3 
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19.2 Threats to Urban-Suburban Habitats and Associated Species 
Other sections of the CWCS cite development and sprawl as statewide threats to 
Pennsylvania habitats and wildlife associated with other habitat types.  With the ever-
increasing development occurring in Pennsylvania, there are few threats to the urban-
suburban habitat overall. However, there are many threats that occur within the urban-
suburban habitat that affect associated species.  
 
Road mortality is a significant mortality factor for terrestrial species that rely upon daily or 
seasonal movements through human habitation. A rapid increase in rural housing 
development, coupled with increased car ownership, has lead to a rapid increase in road 
traffic in many areas of Pennsylvania (Delaware Valley Regional Planning Commission 
1997). Collisions with road traffic are known to be a major cause of mortality for many 
species occupying human-associated habitats. Vehicular traffic can be a large source of 
mortality for Kirtland’s snake (Minton 1972, Bavetz 1993, Harding 1997). Even for airborne 
species, road mortality can be significant: One of the major causes of mortality for barn owls 
is collision with road traffic (Keran 1981, Massemin et al.1998, Zorn 1998). Indiana bats 
have been observed in mid-air collisions with large trucks passing through their foraging 
corridor (C. Butchkoski, personal communication).  Increased road density and useage has 
been documented to impact common nighthawks as individuals often are killed by 
automobiles while roosting on roads, or are killed while feeding low over highways (Poulin 
et al. 1996).   
 
“Clean landscaping” that removes cover objects from otherwise-suitable habitat can leave 
species that rely upon cover more vulnerable to predation and disease. The removal of 
weedy areas may result in a loss of both food and cover for wildlife.  Safety concerns may 
result in the loss of isolated old trees and standing snags that typically offer suitable nest 
cavities for many of CWCS-Priority species (barn owl, Indiana bat).  Decreased availability 
of nest cavities may be exacerbated by competition with other species, such as raccoons 
(Rosenburg et al. 1992).  Several Pennsylvania Herpetological Atlas volunteers reported 
finding northern coal skinks on their property after placing stones and other cover objects in 
the vicinity of human dwellings, indicating that cover objects are important for this species. 
 
Reduced food supply caused by increased use of rodenticides (in the case of raptors) and 
insecticides (in the case of bats, bank swallows, chimney swifts and common nighthawks) 
continues to impact CWCS-Priority species. The use of lawn chemicals can severely reduce 
invertebrate fauna in soils, reducing food for ground-feeding species. Poisoning from 
pesticides has been frequently confirmed as a cause of mortality in barn owls (Blus 1996), 
but the population scale effects of this are not known (Newton et al. 1990).   
 
High rates of nest predation are a major source of mortality for many species occurring in 
human-associated habitat. Domestic cats are common in urban areas where they may be 
viewed as “super predators,” not only because of their overwhelming numbers but also 
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because their physiological readiness and predatory abilities are maintained via food and 
shelter provided by their human owners, even during harsh climatic seasons.   Furthermore, 
predation by cats is not related just to their level of hunger (Polsky 1975, Adamec 1976); 
even well-fed cats will kill birds and small mammals (Bradt 1949, Davis 1957, George 
1974, Warner 1985, Churcher and Lawton 1987). The impact of predatory cats on urban 
wildlife populations is a significant threat. Mortality of human-associated species is 
compounded by increased densities of natural and introduced predators (e.g., raccoon, 
Virginia opossum, domestic cat) impacting adult survival and nesting success. 
 
The Pennsylvania endangered spadefoot toad, and other species occurring in floodplains and 
valleys, is threatened by habitat destruction from residential and industrial development, as 
well as habitat alteration and changes in water chemistry from agricultural practices (Jansen 
et al. 2001, Wildlife in Connecticut 1999). The eastern spadefoot was recently listed as 
Pennsylvania endangered  because of heavy habitat alteration throughout its range and the 
limited number of extant occurrences. 
 
19.3 Urban-Suburban Associated Species 
Lawns are a predominant habitat type in urban and suburban areas. While lawns provide 
habitat for some ground-feeding wildlife, such as grackles, cottontails, Canada geese and 
American robins, they are fairly sterile for an  array of native species. Few CWCS-Priority 
species are solely associated with lawn habitats, though the smooth green snake and 
northern coal skink can occur in lawn areas with appropriate cover objects.  
 
The growing intensity of development continues to impact urban-suburban-associated 
species as older homes and barns are destroyed to make way for new construction, as weedy, 
vacant areas are developed, and as road densities increase. Kirtland’s snake – a species that 
has truly adapted to human habitation – is a resident of weedy, moist vacant lots with ample 
debris. However, the loss of vacant lots in urban settings to development and sprawl has 
resulted in the extirpation of numerous populations throughout their range (Minton et 
al.1983, Wilsmann and Sellers 1988).  This species, historically found in several counties 
within the Ohio Hills physiographic region, may now be extirpated from the 
Commonwealth. 
 
Buildings also are  important components of the urban environment.   Depending on 
structural design, buildings may provide roost and nest sites for undesirable species  such as 
pigeons, house sparrows, and starlings (Geis 1974, Lancaster and Rees 1979). Generally, as 
the density of buildings increases, the number of these species increases at the expense of 
native species (Erz 1966, Gilbert 1989).  However, many CWCS-Priority species also can 
benefit from human structures – with some species relying upon buildings almost entirely 
(Table 19.1).  
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Table 19.1: CWCS-Priority Species associated with Human Structures in 
Pennsylvania. 
IMMEDIATE 
CONCERN 

SPECIFIC HABITAT REQUIREMENTS 

Indiana Bat 
Myotis sodalis 

Summer-riparian, bottomland or upland forests, old fields and 
pastures,  winter-caves, and mines. 

Kirtland's Snake 
Clonophis kirtlandii 

Damp, vacant lots with debris for cover; open, damp woods/grassy 
areas in urban/suburban areas; prairie wetlands, wet meadows, the 
grassy edges of creeks, streams, and ponds and relatively open, wet 
woods (often in urban/suburban settings) with crayfish burrows. 

HIGH-LEVEL 
CONCERN 

 

Peregrine Falcon 
Falco peregrinus 

Large cliffs across the state, most often associated with rivers.   
Large- and medium-sized bridges and tall buildings also serve as 
nesting structures.    

  
MAINTENANCE 
CONCERN 

 

Barn Owl 
Tyto alba 

Low altitude grasslands (meadows, hayfields and abandoned arable 
fields) w/ natural and/or artificial cavities (barns, silos) 

Chimney Swift 
Chaetura pelagica 

Dark, vertical hollow shafts, chimneys, hollow logs, silos and old 
barns 

Common Nighthawk 
Chordeiles minor 

Gravel rooftops in cities and towns 

 
 
Species that historically adapted to the presence of humans in Pennsylvania are now in a 
kind of double-jeopardy: Many have come to rely almost entirely upon such sites. Now 
these species are once again faced with loss of nest sites as derelict barns, silos and churches 
deteriorate or collapse. Intact buildings may be screened or have chimney caps installed to 
prevent wildlife from entering (Rosenburg et al. 1992).  
 
Loss of suitable human structures also is also a critical concern for the “house bats” (the 
little brown and big brown bats in particular, and the Indiana bat to an unknown extent) - 
which have come to rely upon barns, attics, and abandoned churches for their maternity sites 
– the chimney swift and the common nighthawk. Some species, like the barn owl and 
several bat species, have adapted to the use of artificial nest structures, though the long-term 
effect of this on populations is not known. 
 
With the loss of older buildings and the construction of new buildings that do not provide an 
appropriate microclimate (in the case of bats) or nesting substrate (chimney swifts, 
nighthawks), these species may be facing long-term declines. Loss of open chimneys with 
rough textured inner walls is identified as the greatest threat to chimney swifts. Shifts in 
methods of roof construction have impacted nest site availability and nesting success of 
common nighthawks, which are experiencing a 7.7 percent annual decline in Pennsylvania 
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(Poulin et al. 1996, McWilliams and Brauning 2000, Sauer et al. 2004). Recent shifts in 
construction methods from gravel to rubberized roofs, however, may help account for 
continued population declines, even in urban areas, as rubberized roofs apparently do not 
provide suitable nesting substrate (Marzilli 1989, McWilliams and Brauning 2000).   
 
Beyond buildings themselves, many species may be found in other anthropogenic (human-
created) habitats (Table 19.2). The importance of human-altered, disturbed sites (such as 
railroad right-of-ways, graveled/sandy road shoulders, power lines, and topsoil excavation 
and/or shale pits) is often not recognized by land managers and conservationists.  Such areas 
are rarely considered biologically valuable or worthy of protection but in some instances 
their availability may be important for maintaining viable populations of CWCS-Priority 
species.  For instance, anthropogenic forest clearings (such as utility rights-of way and open 
rocky hillsides along tertiary roads as well as forest service roads) account for the majority 
of habitat where mountain earth snakes and northern coal skinks have been found. 
Pennsylvania has high responsibility for these species. Therefore, these anthropogenic sites 
should be a focus of conservation and targeted management efforts. 
 
Table 19.2: Species associated with other anthropogenic habitats in Pennsylvania. See 
major habitat sections (Section 13: Farmland; Section 14: Wetlands; Section 12, 13, 22 -
Forests) for habitat-specific recommendations. See Appendix 3 for species-specific 
recommendations. 
 

IMMEDIATE CONCERN SPECIFIC HABITAT REQUIREMENTS 
Kirtland's Snake 
Clonophis kirtlandii 

Damp vacant lots with debris for cover; open, damp woods/grassy 
areas in urban/suburban areas; prairie wetlands, wet meadows, the 
grassy edges of creeks, streams, and ponds and relatively open, wet 
woods (often in urban/suburban settings) with crayfish burrows. 

Mountain Chorus Frog – R 
Pseudacris brachyphona 

Vernal pools and spring seeps within wooded slopes of deciduous 
forests. Slow-moving streams and roadside ditches with weedy 
margins. 

Northern Bobwhite Quail 
(native) 
Colinus virginianus 

Scattered shrubs and briars interspersed with moderately dense 
herbaceous or grassy vegetation in York, Lancaster, Chester 
counties. 

Wood Turtle – R 
Glyptemys insculpta 

Large streams and associated riparian and forested habitats (edge 
habitats) with thick cover, sunlight, and food availability. Nesting 
habitat is open-canopy riparian thickets, well-drained soils with 
sparse vegetation. 

  
HIGH LEVEL CONCERN  
Eastern Spadefoot 
Scaphiopus holbrookii 

Temporary/ephemeral pools in depression areas in agricultural 
settings and woodlands with sandy to loamy soils. 

Eastern Spotted Skunk 
Spilogale putorius 

Dry oak, Virginia pine, and pitch pine forested rocky ridges & 
ravines; reverting farmland. 

Long-eared Owl 
Asio otus 

Conifer (hemlock) woods intermingled with field and meadow. 

Mountain Earth Snake-R 
Virginia valeriae pulchra 

Deciduous/mixed forests - moderate to steep hillsides with an 
abundance of rocky cover and vegetation. 



Pennsylvania’s Comprehensive Wildlife Conservation Strategy Version 1.0 
________________________________________________________________________ 

 Page 19-8 

Northern Coal Skink – R 
Eumeces anthracinus 
anthracinus 

Open habitat (less than 50 percent canopy cover by trees) where 
rocks and logs provide abundant cover. 

  
PENNSYLVANIA 
VULNERABLE 

 

Upland Chorus Frog 
Pseudacris feriarum 

Roadside ditches with weedy margins; open palustrine emergent 
wetlands  mixed with small, shallow areas of temporary (vernal) 
standing water in forested areas. 

Western Chorus Frog 
Pseudacris triseriata 
 

Roadside ditches with weedy margins; open palustrine emergent 
wetlands  mixed with small, shallow areas of temporary (vernal) 
standing water in forested areas. 

  
MAINTENANCE CONCERN  
Bank Swallow 
Riparia riparia 

Near-vertical banks/bluffs along rivers and streams with sandy, 
compacted soils; sand quarries. 

Barn Owl 
Tyto alba 

Low-altitude grasslands (meadows, hayfields and abandoned 
arable fields) w/ natural and/or artificial cavities (barns, silos). 

Brown Thrasher 
Toxostoma rufum 

Brushy mosaic habitats ("odd areas" -hedgerows, multiflora rose 
thickets, overgrown fields and pastures, and forest edges); prefer 
large (>0.5 ha) overgrown fields with open foraging areas, thick 
brushy nesting areas, and an abundance of song perches. 

Eastern Fence Lizard 
Sceloporus undulatus 

Open rock faces and talus in forest. 

Fowler’s Toad 
Bufo fowleri 

River bottoms, lake edges, sandy places, urban gardens with  
alluvium deposits of dry gravelly and sandy substrate. 

Northern Leopard Frog 
Rana pipiens 

Temporary pools and wet meadows for breeding, with adjacent 
grass/old field foraging areas. 

Smooth Green Snake 
Liochlorophis vernalis 

Open herbaceous upland habitats, such as old fields, pastures, and 
forest clearings. 

Wilsons’ Snipe 
Gallinago delicata 

Wet meadows and poorly drained pastures where cattle maintain 
the vegetation in a cropped condition. 

Yellow-breasted Chat 
Icteria virens 

Low, dense shrub habitats with an open or partially open tree 
canopy in regenerating clearcuts, forest edges, abandoned 
farmland, burned forest, and shrubby margins. 

 
 
Reptiles inhabiting the areas surrounding occupied buildings are especially vulnerable to 
removal from the wild through either collection or persecution. For species such as turtles, 
even legal removal of a few individuals from the wild may be severely damaging in some 
areas because populations are typically small, isolated, and, unlike many shorter-lived 
organisms, unable to respond to an increased loss of adults. Ensuring adequate state-level 
protection is critical to the long-term survival of highly-collectible and imperiled species. 
 
19.4 Urban-Suburban Wildlife Trends 
 
Urban and suburban areas tend to favor generalists over species that have very specialized 
requirements. As a rule, the diversity of wildlife is low in urban areas but the abundance of 
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wildlife may be very high. Species that can coexist with people often thrive in urban areas, 
and urban areas tend to have a much higher concentration of non-native species than rural 
areas.    
 
In suburban areas, typical wildlife species include the black-capped chickadee, American 
robin, northern cardinal, mourning dove, opossum, raccoon, and white-tailed deer. In highly 
urbanized areas, predominately exotic species such as the house sparrow, house finch, rock 
dove, house mouse and Norway rat thrive. In urban aquatic environments, carp, red-eared 
sliders, mute swan, muscovy ducks, and mallard-crosses are prevalent. A few CWCS-
Priority species have adapted to urban environments, such as the chimney swift, common 
nighthawk, Kirtland’s snake, and perhaps the Indiana bat to some extent (Tables 19.1, 19.2).    
 
As a group, most wildlife associated with suburban and urban habitats are either maintaining 
constant populations or increasing in abundance. In contrast, the chimney swift declined 
from 1966 through 1979, but appears to have stabilized since that time (Figure 19.2; Sauer et 
al.  2000). According to Breeding Bird Atlas data, the common nighthawk has experienced 
an annual 7.7 percent decrease in the Commonwealth.  
 

  

Figure 19.2 Trend in Pennsylvania chimney swifts on Breeding Bird Surveys, 1966 to 
2000 (Sauer et al.  2000). 
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19.5 Conservation and Management Needs of Human-Associated Species 
A comprehensive conservation strategy that addresses the protection of essential habitats 
(even seemingly-degraded sites), decreases collection and persecution of vulnerable species, 
and reduces road mortality is required to maintain viable populations of CWCS-Priority 
species associated with human habitation in Pennsylvania.   
 
Some species associated with human-derived habitats have come to rely almost entirely on 
such sites. In some parts of the state, the bank swallow is heavily reliant on sand quarries for 
nest sites. Quarries provide a very ephemeral habitat, however, and as such, any change in 
the extent of these operations is likely to have rapid impact on bank swallow numbers. 
Without maintenance to remove vegetation and prevent collapse, banks are likely to be 
abandoned by bank swallows after two or three years (Garrison 1999).  A long-term 
commitment to maintaining artificial banks may therefore be necessary. Nest holes are 
evenly spaced within a bank surface (Spencer 1962), larger banks therefore have the 
potential to support larger colonies (Szep 1991) and should be afforded the highest 
conservation priority.  If there is no alternative but to destroy a nesting bank, the work 
should be delayed until the end of August, by which time all of the fledgling bank swallows 
will have left the nest. 
 
For colonial species such as bank swallows and Indiana bats, a statewide effort to identify 
large colonies would be desirable. Additionally, there is a need to identify those places in the 
state that chimney swifts use as staging areas prior to migration and target them for 
protection. These roosts can house hundreds of chimney swifts and loss of these sites can 
lead to declines in regional populations (Speicher and Speicher 2005). Banding studies at 
these roost sites to try and identify where the birds come from may lead to greater 
understanding of migratory ecology. 
 
The most efficient way to proceed with statewide monitoring efforts might be to use 
information gathered through existing surveys to identify priority sites and guide the search 
effort for additional sites harboring large colonies.  Priority colonies could then be 
monitored annually to assess threats and population sizes.  Statewide monitoring efforts 
could be based on a network of volunteer counters, similar to the PGC’s Summer Bat 
Concentration Survey. 
 
Once priority sites are identified, the owners of these sites could be contacted and 
information provided on the importance of the site and management considerations. 
Through landowner outreach, projects that might destroy a priority site could be assessed 
and if necessary mitigated for. Guidelines on the creation and maintenance of suitable 
artificial structures for some species would be useful, and could benefit a range of other 
wildlife.  If there is no alternative but to destroy a high-priority site, the work should be 
delayed until after vulnerable periods (hibernation, reproduction) have passed. 
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Nest boxes can be important conservation tools for human-associated species. Many of the 
species  that have adapted  to  use  human sites also will  occupy nest boxes and other 
structures. Such is the case with bank swallows and house bats. These species readily will 
occupy appropriately-designed nest boxes. However, a long-term commitment to 
maintaining artificial nest structures is necessary. 
 
19.6 STATEWIDE PRIORITIZED CONSERVATION ACTIONS – 
ANTHROPOGENIC HABITATS 
 
Level 1 – highest priority over the next 1-5 years 
 
• Develop Multi-Species Management Guidance for Anthropogenic Habitats 
Target:  To develop a decision-support guidebook that will provide public and private land 
managers with the information necessary to effectively manage important anthropogenic 
sites, which are host to several Species of Greatest Conservation Need.  
Measure: Publication and dissemination of guidance 
Issue: Because anthropogenic habitats host so many Species of Greatest Conservation Need 
and Immediate/High-Level Concern species, multi-species management guidelines should 
be developed for these habitats. Target habitats would include railroad beds, shale pits, 
powerline rights-of-way, which make up the majority of occupied habitats for mountain 
earth snakes and northern coal skinks. Priority attention also should be given to habitats 
supporting other Immediate Concern and High-Level Concern species in agricultural and 
wetland sites (Table 19.2). 
Prioritized Implementation Actions: 
• Incorporate information derived from research on land-use impacts to target 
populations.  

• Provide information to land managers to assist them in identifying high-priority 
anthropogenic habitats and associated communities. 

• Provide an understanding of how size, condition and landscape context affect the 
viability of the habitat system. 

• Present a summary of the stresses and sources of stress affecting habitat systems. 
• Describe management options appropriate for achieving desired management 
objectives. 
• Present best management practices for the CWCS-Priority species that depend upon 
anthropogenic habitats (mountain earth snake, northern coal skink, northern bobwhite, 
long-eared owl, chorus frogs, etc.). 

• Include information on managing possible dispersal corridors.  
Coordination: 
Pennsylvania Game Commission 
Pennsylvania Fish and Boat Commission 
Pennsylvania  Department of Conservation and Natural Resources 
Conservation partners 
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Pennsylvania Biological Survey Technical Committees 
Private forest land owners (Pennsylvania State University Forest Stewardship Program) 
Pennsylvania State University Wildlife Extension 
Conservation partners 
 

 
• Provide Technical Assistance to Private Landowners  

Target: Increase public awareness of the species’ needs. 
Measure: Landowner/manager contacts; management recommendations developed 
Issue: Most priority sites are located on or in private property, and some –  such as the 
Eastern Spadefoot – are  found only on private property. Therefore, providing technical 
assistance to private landowners owning/managing high-priority sites is critical to the long-
term conservation of human-associated species.  Because of the vulnerability of colonial 
species, species targets should include sites housing large concentrations of bank swallows, 
chimney swifts, house bats, and Indiana bats. For bank swallows, high-priority sites would 
include those sites used by colonies of  greater than 50 pairs. Large concentrations of 
chimney swifts and common nighthawks should also receive priority attention. For house 
bats, high-priority sites would include those sites used by  great than 1,000 bats, as well as 
every site used by Indiana bats. Opportunities to work with private landowners cannot 
always be anticipated, therefore appropriate species targets would include CWCS-Priority 
species from all Conservation Priority Tiers, as opportunities emerge.  
Prioritized Implementation Actions: 
Level 1 
• Use landowner outreach to help ensure that highest-priority nest sites are not 
inadvertently destroyed. 

• Develop guidelines on the creation and maintenance of suitable nesting banks for bank 
swallows 

• Disseminate management guidelines to relevant businesses, aggregate companies, civil 
engineers and landowners. 

• Produce and distribute information leaflets. 
• Continue the PGC’s Private Landowners Assistance Program. 
• Provide technical assistance/management recommendations from PGC Regional 
Wildlife Diversity Biologists to high-priority landowners/sites. 

• Encourage landowners to consider enhancing existing sites or creating artificial 
structures if conditions warrant. 

• Recommendations should be made to the owners of historic structures to keep chimneys 
open, avoid covering them or screening them so nest and roost sites remain available 
(target: bats, swifts).  

• Encourage redevelopment or renovation planners in historic districts to include the use 
of open chimneys. 

• If there is no alternative but to destroy a high-priority site, encourage landowners to 
delay the work until the end of vulnerable periods (e.g., reproductive, hibernation periods). 
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Level 2 
• Foster links between conservation bodies, local ornithologists, and those responsible for 
managing riverbanks or aggregate quarries who often do not recognize the importance of 
human-associated sites and habitats.  

• Projects that are likely to destroy an existing high-priority colony could be assessed and, 
if necessary, mitigated for,  based on the recommendations of Regional Wildlife Diversity 
Biologists. 
• Maintain bank swallow sites to remove vegetation and prevent collapse; banks are 
likely to be abandoned by bank swallows after two or three years.  

• A long-term commitment to maintaining artificial nest structures will be necessary. 
• Test the effectiveness of various artificial gravel nesting pads placed on non-gravel 
roofs for suitability  for common nighthawks (Marzilli 1989).   

  
Related Plans: 
Garrison, B. A. 1998. Bank Swallow (Riparia riparia). In The Riparian Bird Conservation 
Plan: a strategy for reversing the decline of riparian-associated birds in California. California 
Partners in Flight. www.prbo.org/calpif/htmldocs/riparian_v-2.html. 
 
Coordination: 
Pennsylvania Game Commission 
Pennsylvania Game Commission - Regional Wildlife Diversity Biologists, Private 
Landowners Assistance Program 
Pennsylvania Department of Conservation and Natural Resources 
Pennsylvania Department of Transportation 
Important Bird Areas Program, Pennsylvania Audubon 
Important Mammal Areas Program, Pennsylvania Wildlife Federation 
American Society of Civil Engineers 
Civil engineers, aggregate extraction companies 
Pennsylvania Society for Ornithology 
Local bird clubs 
Private landowners, including those in urban areas and historic districts 
Chimney sweeps 
Breeding Bird Atlas participants 
Homebuilders associations 
Research institutes and universities 
 
Level 2 – priority over the next 5-10 years 
 
• Public Education Relating to CWCS-Priority Species 

Target:  Provide information to the public and private landowners/homeowners on CWCS-
Priority species  to: 1) provide a better understanding of their natural history, status, 
conservation, and ecosystem role(s); 2) foster a greater tolerance for their continued 
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existence in anthropogenic habitats, and; 3) increase awareness concerning activities that 
impact species’ populations. Target species should include Species of Greatest Conservation 
Need, Immediate Concern, High-Level Concern species, particularly those vulnerable to 
persecution ( e.g., snakes and bats).  
Measure: Public contacts; materials developed; attendance, and volume of request for 
educational materials. 
Issue: Species that have successfully adapted to the presence of humans in Pennsylvania are 
now in a kind of double-jeopardy: Many have come to rely almost entirely upon such sites. 
Now these species are once again faced with loss of nest sites as derelict barns, silos and 
churches deteriorate or collapse; as they are persecuted when they come into contact with 
humans; or as buildings are screened to prevent access by pigeons or have chimney caps 
installed to prevent wildlife from entering. Landowners and homeowners may be more 
willing to accommodate these species if they understand the role that Pennsylvania plays in 
their conservation and/or their ecological value. 
Prioritized Implementation Actions: 
Level 1 
• Create an educational packet for distribution to elementary and secondary schools for 
use in science curriculum. Make use of resources already available through the 
Pennsylvania Game Commission, Pennsylvania Fish and Boat Commission, and 
conservation partners. 

• Offer educational oral/video/slide presentations to outdoor clubs and organizations, 
school groups, civic organizations. 

Level 2 
• All sites where highest-priority species are found to exist should be entered into PNDI 

so they can be recognized readily in response to development plans. 
• Encourage project managers at sites where highest-priority species occur to conduct 

projects in a manner that would minimize impact on populations.   
Coordination: 
Pennsylvania Game Commission 
Pennsylvania Fish and Boat Commission 
 
 
19.7 STATEWIDE PRIORITIZED CONSERVATION ACTIONS – HUMAN-
ASSOCIATED SPECIES 
 
Level 1 – highest priority over the next 1-5 years 
 
• Determine Presence/Absence of Priority Species 

Target: To gather presence/absence information for human-associated species lacking this 
information. Species targets would include Kirtland’s snake, mountain chorus frog, eastern 
spotted skunk, and northern bobwhite. 
Measure: Survey design and implementation  
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Issue: The need for information on the presence/absence and current distribution of many 
species in Pennsylvania is evident. Once populations are found, information on habitat usage 
and movements of these species is needed to manage corridors of suitable habitat between 
potential breeding sites. 
Prioritized Implementation Actions: 
Level 1 
• Focus surveys within species’ historic ranges to determine if the target species still 
occurs in Pennsylvania. 

• Survey and identify extant and historic sites throughout species’ ranges. 
• Survey other sites of potential habitat throughout their ranges to detect new population 
occurrences. 

Level 2 
• Once populations are found, gather information on habitat requirements, non-breeding 
and hibernation habitats, migration corridors, home ranges, etc.   

• Survey areas between known sites to assess for suitability as dispersal corridors. 
• Develop a monitoring protocol to record breeding and evaluate population changes at 
known sites.  

• Conduct basic research on all facets of the biology and ecology of target species. 
Coordination: 
Pennsylvania Game Commission 
Pennsylvania Fish and Boat Commission 
Pennsylvania Biological Survey Technical Committees 
Conservation partners 
Colleges and universities 
 
 
• Status Surveys of Priority Species 
Target: To gather information on population status, distribution and abundance of urban-
suburban-associated species when such information is needed to prioritize conservation 
efforts. 
Species Target(s) – Status Surveys: 

IMMEDIATE 
CONCERN 

HIGH-LEVEL 
CONCERN 

PENNSYLVANIA 
VULNERABLE 

MAINTENANCE 
CONCERN 

WOOD TURTLE 
–R 

MOUNTAIN 
EARTH SNAKE-R 

UPLAND 
CHORUS FROG 

WILSON’S SNIPE 

MOUNTAIN 
CHORUS FROG -
R 

NORTHERN 
COAL SKINK – R 

WESTERN 
CHORUS FROG 

COMMON 
NIGHTHAWK 

KIRTLAND’S 
SNAKE 

EASTERN 
SPOTTED SKUNK 

 SMOOTH GREEN 
SNAKE 

NORTHERN 
BOB-WHITE 

LONG-EARED 
OWL 

 NORTHERN 
LEOPARD FROG 
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QUAIL (native 
stock) 
   BARN OWL 

 
   EASTERN FENCE 

LIZARD 
   FOWLER’S TOAD 

 
Measure: Survey design and implementation  
Issue: Establish basic information  on the population size, structure, viability and 
management/recovery needs of Pennsylvania CWCS-Priority species. Initial emphasis 
should be on Species of Greatest Conservation Concern. Emphasis on Immediate Concern 
and High-Level Concern species also would be appropriate. 
Prioritized Implementation Actions: 
• Survey and identify extant and historical sites throughout species’ ranges. 
• Survey other sites of potential habitat throughout their ranges to detect new population 
occurrences.  

• Estimate population size and age structure and assess population health. 
• Identify life history requirements and optimum habitat characteristics.  
• Identify key characteristics of successfully breeding populations. 
• Identify extant threats that may jeopardize remaining populations. 
• Implement management and recovery actions.   
• Survey areas between known sites to assess for suitability as dispersal corridors. 

• Develop a monitoring protocol to record breeding and evaluate population changes at 
known sites. 

Coordination: 
Pennsylvania Game Commission 
Pennsylvania Fish and Boat Commission 
Pennsylvania Biological Survey Technical Committees 
Conservation partners 
Colleges and universities 
 
19.8 STATEWIDE PRIORITY CONSERVATION ACTIONS - SPECIES SUITES 
 
Colonial Species – Identify and Monitor Priority Sites 
• Identify and Monitor Priority Sites for Colonial Species 

Target: Inventory of large colonies of CWCS-Priority species and adequately monitor 
population sizes.  
Measure: Sites/colonies identified; survey/monitoring efforts. 
Issue: Colonial species that rely upon human dwellings and/or human-derived concentration 
sites are especially vulnerable to population losses when sites are destroyed or degraded. 
Large colonies need to be located, inventoried and monitored.  Colonies are ephemeral and 
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may require active management to maintain habitat suitability. Target species should include 
Indiana bats and other house bats, bank swallows and chimney swifts.  For bank swallows, 
high-priority sites would include those sites used by colonies of  greater than 50 pairs. For 
house bats, high-priority sites would include those sites used by  greater than 1,000 bats, as 
well as every site used by Indiana bats. Migration staging areas and large concentrations/of 
chimney swifts also should receive priority attention. 
Prioritized Implementation Actions: 
Level 1 
• Use information from existing surveys (e.g., Summer Bat Concentration Survey, 
Breeding Bird Atlas) to identify largest colonies. 

• Use information from existing surveys (e.g., Summer Bat Concentration Survey, 
Breeding Bird Atlas) to guide the search effort for additional high-priority sites.   

• Continue Pennsylvania Game Commission Summer Bat Concentration Survey targeting 
house bat colonies. 

• For bank swallows, nest holes are evenly spaced within a bank surface, so larger banks 
have the potential to support larger colonies and should be afforded the highest 
conservation priority. 

Level 2 
• Monitor colonies to assess threats and population sizes.   
• Assess the feasibility of developing a statewide bank swallow monitoring program 
based on a network of volunteer counters (similar to the PGC Summer Bat Concentration 
Survey). 

• Assess the feasibility of incorporating recommendations from existing monitoring 
efforts targeting chimney swifts. Monitoring efforts and nesting towers are being 
researched in Texas through a cooperative venture by the Texas Partners in Flight and 
Texas Parks and Wildlife Department titled the “North American Chimney Swift Nest Site 
Research Project” (www.tpwd.state.tx.us/nature/birding/chimneyswift/chimnwyswift-
index.htm). 

• Establish a system for monitoring chimney swift productivity and survivorship modeled 
after the Institute for Bird Population’s ‘Monitoring Avian Productivity and  Survivorship’ 
(MAPS) program. This type of detailed information will allow for the long-term trending 
of population demographics while at the same time be useful in identifying possible 
reasons for reproductive failure. 

 
Coordination: 
Pennsylvania Game Commission 
Pennsylvania Department of Conservation and Natural Resources 
Pennsylvania Department of Transportation 
Important Bird Areas Program 
Important Mammal Areas Program 
American Society of Civil Engineers 
Civil engineers 
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Aggregate extraction companies. 
Audubon societies, Pennsylvanian Society for Ornithology, local bird clubs. 
Private landowners 
Research institutes and Universities 
 
Related Plans: 
The North American Chimney Swift Nest Site Research Project  is a joint effort of the 
Driftwood Wildlife Association with support from Texas Partners in Flight and Texas Parks 
and Wildlife Department 
(www.tpwd.state.tx.us/nature/birding/chimneyswift/chimnwyswift-index.htm) 
 
Crepuscular Birds – Monitoring 
(adapted from Goguen 2005) 
• Develop Appropriate Monitoring Protocols for Crepuscular Birds 

Target:  Develop and initiate survey protocols that effectively monitor common nighthawks 
and chimney swifts during the breeding season and fall migration/staging. 
Measure: Monitoring program(s) developed and/or initiated 
Issue: Commonly used bird survey techniques (e.g., Breeding Bird Survey, Monitoring 
Avian Productivity and Survivorship) probably are not entirely effective for monitoring 
crepuscular species, such as chimney swifts and common nighthawks. This lack of 
knowledge prevents managers from effectively monitoring the status of the species across 
Pennsylvania, and, thus, seriously hampers any efforts to effectively manage the species 
(and prevents managers from knowing if and where management is needed in the first 
place). Fortunately, these species are relatively easy to monitor at dusk during the breeding 
season because they become active while it is still light out, they call frequently in flight, 
and they are often associated with human structures (Brauning 1992).  Nighthawks and 
swifts also are relatively easy to monitor during fall migration as they often travel in flocks 
(Poulin et al. 1996, Kinzey 2000).  During fall migration, local nighthawk watches have 
been successfully conducted at fixed locations over several years in Pennsylvania (Kinzey 
2000).  Broader application of this technique at sites across the state could be used to 
broadly monitor population trends in the northeastern U.S.  The Game Commission’s 
successful Summer Bat Concentration Survey could be a useful model in developing a 
volunteer monitoring program. 
Prioritized Implementation Actions: 
• Broaden current efforts to monitor Common Nighthawk populations in Pennsylvania 
during both the breeding season and fall migration to better document breeding distribution 
and populations trends.   

• Develop and initiate a summer, evening survey methodology (standardized surveys of 
fixed locations in towns and cities where these species primarily breed), to be conducted 
annually at sites statewide (potentially by volunteers). This information would be useful to 
determine breeding abundance, distribution, and population trends.   
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• Develop and initiate a fall migration survey system to monitor migrating 
nighthawk/swift numbers on an annual basis at a series of fixed locations around the state.  
This system potentially could be coordinated with current hawk-watch sites.  

Level 2 
• Coordinate with and support agencies and organizations in other eastern states in 
developing similar survey plans. 

• Assess the feasibility of initiating volunteer-based surveys of chimney swifts and 
common nighthawks similar to those in other states (e.g., Carter and Gillette 2002, 
Connecticut Department of Environmental Protection 2003, Audubon Society of New 
Hampshire 2005).   

 
Coordination: 
Pennsylvania Game Commission 
Northeast Nongame Technical Committee 
Colleges and universities  
Local government parks and recreation departments 
Local city and town governments.   
State or local Audubon Societies 
Pennsylvania Society for Ornithology,  
Hawk Mountain and other hawk-watch organizations 
 
Chorus Frogs – Status Assessments 
Target Species: New Jersey, upland, western chorus frogs, (also coastal plain leopard frog) 
Measure: Survey design and implementation  
Issue: Establish basic information regarding  the population size, structure, viability and 
management/recovery needs of Pennsylvania CWCS-Priority species. Initial emphasis 
should be on Species of Greatest Conservation Concern. Emphasis on Immediate Concern 
and High-Level Concern species would also be appropriate. 
Prioritized Implementation Actions: 
• Survey and identify extant and historical sites throughout species’ ranges. 
• Survey other sites of potential habitat throughout their ranges to detect new population 
occurrences.  

• Estimate population size and age structure and assess population health. 
• Identify life history requirements and optimum habitat characteristics.  
• Identify key characteristics of successfully breeding populations. 
• Identify extant threats that may jeopardize remaining populations. 
• Implement management and recovery actions.   
• Survey areas between known sites to assess for suitability as dispersal corridors. 

• Develop a monitoring protocol to record breeding and evaluate population changes at 
known sites. 

Coordination: 
Pennsylvania Fish and Boat Commission  
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Pennsylvania Game Commission 
Pennsylvania Department of Conservation and Natural Resources, Bureau of Forestry 
Pennsylvania Department of Conservation and Natural Resources, Bureau of State Parks 
Pennsylvania Department of Environmental Protection 
U.S. Army Corps of Engineers 
Pennsylvania Biological Survey Amphibian and Reptile Technical Committee 
The Nature Conservancy 
The Western Pennsylvania Conservancy 
Colleges and Universities that would be willing to assist and fund studies 
 
19.9 SPECIES OF GREATEST CONSERVATION NEED – ANTHROPOGENIC 
HABITATS 
 
Significant effort was made in the development of CWCS  to identify and emphasize the 
unique role of Pennsylvania in conserving species of concern. A guiding objective of CWCS 
planning was to reach beyond “rarity,” a reactive mode that forces managers to simply 
document the declines of a species.  To achieve truly comprehensive, truly proactive 
management, managers must begin to direct attention to those species and habitats for which 
Pennsylvania serves a responsibility role. 
 
Considering species of concern through the dual lens of responsibility and imperilment 
quickly reveals where conservation actions should be directed under the State Wildlife 
Grants program.  Focusing “endangered species prevention” efforts and proactive 
management on the following species associated with anthropogenic habitats will provide 
conservation results that will have the greatest impacts at the state, regional, national, and 
global levels (Table 19.3). See Appendix 3 for full species accounts of all CWCS-Priority 
species associated with urban-suburban habitats. 
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Table 19.3: Species of Greatest Conservation Need – Anthropogenic Habitats 
See Appendix 3 for detailed species accounts and Section X for SGCN conservation 
summaries. 
 
 

Ohio 
Hills 

Lower 
Great 
Lakes 

Northern
Plateau 

Pocono
Plateau 

Ridge 
and 
Valley Piedmont 

Coastal 
Plain 

Wood 
Turtle - R xx xx xx  XX xx  
Mountain 
Chorus 
Frog - R XX       
Mountain 
Earth 
Snake -R XX  XX     
Northern 
Coal 
Skink -R  xx XX   xx   

 
XX – primary area of distribution 
xx  - secondary area of distribution 
(xx) – likely extirpated from area 
 
Refer to Appendix 3 for full species accounts of Species of Greatest Conservation Need as 
well as other CWCS-Priority species. 
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Appendix 19.1. – Species/Habitat Associations for Anthropogenic Habitats 
 
Clearly defining species-habitat associations is somewhat complicated. For each wildlife 
species, the particular habitat it uses is complex and is often comprised of several parts of a 
landscape and several land-cover types or communities. Additionally, many species change 
their habitat use during various seasons and life stages.  This also complicates the 
conservation of species and key habitats. Further complicating the effort of associating 
species with key habitats is that fact that a habitat’s quality and/or function may rely upon 
unknown and/or off-site mechanisms.  For a species to be adequately conserved, all aspects 
of its key habitat(s) must be available in a quantity and quality sufficient for its survival.  
 
Though complicated and fraught with incompleteness, it is nevertheless worthwhile to 
associate species with their key habitats to begin formulating conservation goals and 
objectives. The following table contains summary information describing specific 
species/habitat associations relative to the habitat type covered in this section. This 
information is in DRAFT form and requires refinement and additional input from technical 
experts to ensure its accuracy. Currently, Pennsylvania lacks a meaningful way to classify 
communities relative to terrestrial vertebrates. This is recognized as an ongoing priority by 
Pennsylvania’s natural resource agencies.  
 
Species-specific information detailing specific habitat requirements, the location and relative 
condition of key habitats, threats and factors affecting habitat quality and population trends 
of target species can be found in Appendix 3: CWCS-Priority Species Assessments. 
 
Table 19.4 Specific species/habitat associations for CWCS-Priority species associated 
with Human Structures in Pennsylvania. 

Category Quality  
Specific 
Types 

Micro-
quality 

CWCS-
Priority 
Species 

Physiographic 
Area * 

Urban/suburban 
Office 
Buildings 

Multi-story 
city 
buildings  

Peregrine 
Falcon  

 Residential 

Open, 
vertical 
chimneys 

More 
common in 
suburban 
than inner 
city 

Chimney 
Swift  

  
Flat, gravel 
rooftops 

More 
common in 
urban areas 

Common 
Nighthawk  

Rural Residential 
Abandoned 
buildings 

Barns, 
homes, 
churches 

Indiana 
Bat RV 
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 Agricultural  

Barns, nest 
boxes, 
natural 
cavities  Barn Owl P 

  Silos  
Chimney 
Swift  

• Species largely or entirely restricted to a specific physiographic area (LGL – Lower Great Lakes, 
OH – Ohio Hills, NP – Northern Plateau, RV – Ridge and Valley, P – Piedmont, CP – Atlantic 
Coastal Plain 

 
Table 19.5 Specific species/habitat associations for CWCS-Priority species associated 
with other anthropogenic habitats in Pennsylvania. 

Category 
Dominant 
Vegetation 

Specific 
Types 

Micro-
quality 

CWCS-
Priority 
Species 

Physiographic 
Area * 

Human-
associated 
Farmland 
Sites  

Low altitude 
grasslands 
and 
pastures/old 
fields 

Barns, nest 
boxes, 
natural 
cavities Barn Owl P 

  

Wet 
pastures 
  

Wilson’s 
Snipe  

   

Vernal pools 
w/ sandy 
soils 

Eastern 
Spadefoot 

RV  - 
Northumberland, 
Berks Counties 

  

Mosaic of 
clearings 
and thickets  

Northern 
Bobwhite 
Quail 
(native)  

    
Brown 
Thrasher  

   
Reverting 
farmland 

Eastern 
Spotted 
Skunk RV 

  

Hemlock 
stands 
intermingled 
with grassy 
clearings 
and fields  

Long-eared 
Owl  

Urban-
suburban 
Sites 

Vacant 
Lots 

Damp 
vacant lots 
with debris 
for cover 

Open, damp 
woods/grassy 
areas 

Kirtland's 
Snake OH 
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Lawn 
Areas 

Grassy 
lawn areas 

W/out 
insecticides + 
rocky woody 
cover 

Smooth 
Green 
Snake  

    

Northern 
Coal Skink-
R NP 

 Gardens  
W/ sandy or 
gravelly soil 

Fowler’s 
Toad  

Human-
associated 
Industrial 
Sites  

Sand 
quarries  

Bank 
Swallow  

  

Topsoil 
excavation 
areas   

Northern 
Leopard 
Frog NP (Poconos) 

    
Fowler’s 
Toad  

Human-
associated 
Wetland 
Sites Wetlands 

Roadside 
ditches with 
weedy 
margins  

Mountain 
Chorus 
Frog-R OH 

    

Upland 
Chorus 
Frog  

    

Western 
Chorus 
Frog  

Human-
associated 
Forest 
Sites Forest 

Railroad 
beds, shale 
pits, power 
line rights-
of-way Within forest 

Wood 
Turtle-R  

    

Mountain 
Earth 
Snake-R 

NP – Laurel Hill 
area  for 
presence/absence 

    

Northern 
Coal Skink-
R NP 

    

Eastern 
Fence 
Lizard RV 

    

Yellow-
breasted 
Chat  
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SECTION 20 – GRASSLAND HABITATS – CONTENT SUMMARY 
 
 
20.1 Farmland Habitats  

Location and Condition of Farmland Habitats 
 Figure 20.1. Pennsylvania farmland trends 

Figure 20.2.  Change in farmland area by county 
Figure 20.3. Change in Pennsylvania farmland extent and farm size 
Threats to Farmland Habitats and Associated Species 

 
20.2 Reclaimed Grasslands 

Location and Condition of Reclaimed Grasslands 
 Figure 20.4.  Location of grassy surface mines in Pennsylvania 

Threats to Reclaimed Grasslands 
Species Associated with Reclaimed Grasslands 

 
20.3 Other Anthropogenic Grasslands 
20.4 Naturally-Occurring Grassland Barrens 

Table 20.1: Grassland barrens community types found in Pennsylvania. 
Location and Condition of Barrens 
Threats to Barrens 

 
20.5 Grassland-Associated Species 

Table 20.2: CWCS-priority species associated with grassland habitats in 
Pennsylvania.  

 
20.6 Grassland-Associated Wildlife Trends 

Figure 20.5.  Breeding Bird Survey trend for northern bobwhite in Pennsylvania, 
1966 to 2000 
Figure 20.6.   Distribution of grassland birds needing large grassland areas for 
successful nesting  

 
20.7 Conservation and Management Needs of Grasslands 
 Inventory of High-Quality Reclaimed Surface Mines 
 Establishing / Restoring Grasslands 
 Maintaining Grasslands 
 Private Lands Incentive Programs 

Population Monitoring 
Landowner Outreach 
Open Space Protection Efforts 

 Management Planning 
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20.8 STATEWIDE PRIORITIZED CONSERVATION ACTIONS - GRASSLANDS 
Level 1 – highest priority over the next 1-5 years 
Protection of Large-Scale Grasslands 
Inventory of High-Quality Reclaimed Surface Mines 
Develop Multi-Species Management Guidance 
Technical Assistance to Private Landowners 
Develop Best Management Practices for Priority Grasslands 
Establish and Promote Incentive Programs for Private Lands 
Level 2 – priority over the next 5-10 years 
Develop a Statewide Management Strategy for Publicly-Owned Grasslands 
Permitting of Future Mineland Sites  

 
20.9 STATEWIDE PRIORITIZED CONSERVATION ACTIONS – GRASSLAND-
ASSOCIATED SPECIES 
 Level 1 – highest priority over the next 1-5 years 

Identify all sites where Immediate/High-Level Concern species breed annually 
Protect and Monitor Sites Critical to Species of Greatest Conservation 
Need/Immediate Concern/High-Level Concern Species 
Habitat Assessments for Priority Species 
Level 2 – priority over the next 5-10 years 
Management Planning 
Habitat Restoration for Priority Species 
 

20.10 STATEWIDE PRIORITY CONSERVATION ACTIONS - SPECIES SUITES  
Improved Monitoring of Grassland-Nesting Birds 
Grassland/Wetland Mosaic-Dependent Species – Habitat Management and 
Monitoring 

 
20.11 SPECIES OF GREATEST CONSERVATION NEED - GRASSLANDS 
 HIGH-LEVEL CONCERN 
 Henslow’s Sparrow 
 Shorthead Garter Snake 
 MAINTENANCE CONCERN 
 Blue-Winged Warbler 
 Tundra Swan (migratory populations) 
 
20.12 SOURCES 
 
Appendix 20.1. Species-Habitat Associations for Grassland Habitats 

Table 20.3 CWCS-priority species-habitat associations for grasslands in 
Pennsylvania. 
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Table 20.4. CWCS-priority species-habitat associations for grassland barrens in 
Pennsylvania. 
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SECTION 20 – GRASSLAND HABITATS 
(adapted from Appendix 2) 
 
 
 
The historical extent of grassland habitat in Pennsylvania is not known, but there is ample 
evidence that open habitat and native grasslands have been part of the landscape for 
thousands of years. Using pollen and bone deposits, researchers have determined that most 
of Pennsylvania was dominated by grassy savannahs after the retreat of the Wisconsin 
glaciers 11,000 years ago (Guilday 1962, Guilday et al.1964, Bolgiano 2000). By about 
9,000 years ago, forests dominated the state, but open habitats still existed and were likely 
maintained by large herbivores (Askins 2000, Bolgiano 2000). Native Americans 
maintained open areas for farming, villages, and enhanced hunting opportunities 
(MacCleery 1992). Many of these openings were maintained by fire. As European colonists 
settled Pennsylvania, they cleared the land, and by the end of the 1800s only about 25 
percent of Pennsylvania remained forested (McWilliams and Brauning 2000).  
 
Presently,  about 25 percent of the state’s area, 7,246,630 acres out of a total of 28,967,609 
acres, is in open habitats - with the majority of that maintained as farmland (Myers et al. 
2000).   Most grassland habitats are the result of disturbance by humans primarily for 
agriculture and surface mining.    
 
Grassland habitats in Pennsylvania today consist of four primary types: farmland, reclaimed 
surface mines, anthropogenic sites such as airstrips, military installations and reclaimed 
landfills, and naturally-occurring grassland barrens.  Some urban or suburban areas also 
could be included in this section; such small grassland sites might include parks, large lawn 
areas, golf courses and recreational fields. Regardless of type and size, grassland sites may 
function as either population sources or sinks – depending upon landscape context and 
management activities.   
 
20.1 Farmland Habitats  
 
Historically, Pennsylvania’s small family farms situated within a forested landscape 
provided abundant and diverse wildlife habitat.   Most of these small farms practiced 
rotational cropping that resulted in idle areas dominated by dense herbaceous vegetation 
(Helinski 2001).   The number of farms and amount of land devoted to farms peaked in 1900 
when about two thirds of Pennsylvania was farmland (McWilliams and Brauning 2000).    
 
Location and Condition of Farmland Habitats 
Since the early 1900s, the total number of farms and the land devoted to farming has 
declined. As settlers moved to better farming areas in the Midwest, many Pennsylvania 
farms were left to revert to forest. Both cropland and pastureland acreage have been reduced 
since the 1940s (Figure 20.1). The steepest decline in acreage occurred from the 1950s 
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through late 1960s (Figure 20.1), a time when declines in farmland wildlife also were 
occurring. 
 
The loss of farmland habitat continues apace. Between 1982-1997 more than 420,000 acres 
of cropland were lost to development, while more than 767,000 acres of pasture were 
lost. These losses have been especially marked in southern Pennsylvania, where overall 
losses of agricultural land were estimated at as high as 37 percent in areas around 
Philadelphia between 1969 and 1992 (Goodrich et al. 2002-Appendix 2).  From 1992 to 
1997 Pennsylvania lost 5 percent of its farmland and in recent years has lost an average of 
200-300 acres per year.   
 

 

Figure 20.1. Pennsylvania farmland trends (National Resource Inventory data). 
 
Southeastern Pennsylvania has been hardest hit by loss of agricultural land (Figure 20.2).   
From 1969 to 1992 the Lehigh Valley around Allentown lost 27 percent of its farmland, 
while areas around Philadelphia lost 37 percent of their agricultural lands (Clarion 
Associates 2001). A similar situation has occurred in the southwestern corner of the state 
(Figure 20.2). Rates of farmland loss across southern Pennsylvania average 1 percent to 2 
percent per year.  
 
In Berks County, in southeastern Pennsylvania, 2,000 acres of farmland are lost each year, 
much of that acreage represented some of Pennsylvania’s best farming land.  Urbanized land 
in the same region has grown by 81 percent from 1980 to 1990 (Clarion Associates 
2000). Pennsylvania pasture land has been reduced by nearly 50 percent since 1978 and 
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cropland reduced by 20 percent (Natural Resources Conservation Service figures).  Most 
Pennsylvania farmland is being lost to increased urban and suburban sprawl. 
 
 
 

 
Click on image to view full-size map  

Figure 20.2.  Change in farmland area by county - larger dots show greater percent of 
land cover in farming (Bolgiano 2000). 

 
Another change in recent decades has been a shift toward larger farms under intense 
mechanized production (Figure 20.3). While large habitat blocks are generally more 
beneficial to wildlife than small habitat patches, large blocks of farmland under heavy 
production do not provide quality habitat for grassland-associated species (Klinger1998, 
Bolgiano 2000, McWilliams and Brauning 2000).  
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Figure 20.3. Change in Pennsylvania farmland extent and farm size (from Bolgiano 
2000). 
 
Large blocks of farmland that are harvested by frequent hay-mowing or nearly complete 
cutting of row crops leave little opportunity for wildlife to find food and cover. The 
increased use of highly-effective pesticides has reduced farm crop pests but has also reduced 
critical insect prey for grassland-associated wildlife. Also, because of the demands of 
modern equipment and economics, fewer brushy hedgerows and “odd areas” remain in 
today’s farmland. All of this has had adverse effects on farmland wildlife species, many of 
which thrived in a mix of open habitat, abandoned fields, hedgerows, and woods.  
 
Conversely, more than 25 percent of the state’s grassland or open agricultural lands occur in 
small patches of less than 100 acres. While these small habitat patches may be managed in a 
less-intensive manner, they leave grassland-associated wildlife vulnerable to the 
fragmentation effects of reduced gene flow, increased predation, and higher incidence of 
nest-parasitism.   
 
In southeastern regions, only a small proportion of the area remains in agricultural habitat, 
and most of that is in small patches of less than 100 acres.   Wildlife needing extensive 
grasslands (e.g., northern harrier, ring-necked pheasant, short-eared owl) are limited by the 
availability of large-scale grassland habitat. Relatively large blocks of grassland habitat are 
still found in the Ridge and Valley region, as well as the northwest and west-central regions.   
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Threats to Farmland Habitats and Associated Species 
The biggest threat to farmland habitats is urban sprawl. Although Pennsylvania’s population 
is not growing significantly, the amount of land lost to development is increasing at a rapid 
rate. The statistics on land lost to development provide a dramatic picture of how the 
landscape is changing. In the five-year period between 1992-1997, 545,000 acres of open 
space were developed; development that occurred particularly in agricultural areas. This 
comes out to about 90,800 acres lost to development per year (U.S. Department of 
Agriculture cited in the Philadelphia Inquirer, February 6, 2001). Compare that with the 
194,619 acres of agricultural land protected from development in the 12-year period 
between 1989-2001, averaging about 16,212 acres protected per year. While farmland 
protection efforts in recent years have conserved roughly 40,000 acres per year, the battle to 
protect Pennsylvania farmland is still being lost.  
 
For species relying on farmland habitats, changes in agricultural practices have been 
strongly implicated as a main cause of the decline in populations (Colvin 1984, Debruijn 
1994, Tome and Valkama 2001).  These changes include loss of grassland and marsh 
habitats for foraging, loss of nest sites caused by barn conversion (for barn owls and bats) 
(Ramsden 1998), removal of standing dead timber (Mart et al. 1979), and reduced food 
supply due to increased use of rodenticides (in the case of raptors) and insecticides (in the 
case of bats, bank swallows, chimney swifts and common nighthawks).  Poisoning from 
pesticides frequently has been confirmed as a cause of mortality in barn owls (Blus 1996), 
but the population scale effects of this are not known (Newton et al. 1990).   
 
Poor livestock management practices (i.e., intensive grazing) may degrade herbaceous 
habitat, leading to a decline in the amount and diversity of prey items for insectivorous 
species. Also, “clean farming” and “clean landscaping” that remove cover objects from 
otherwise suitable habitat can leave species that rely upon cover more vulnerable to 
predation and disease.   
 
Further, the conversion of hayfields to row crops has led to a marked reduction in hayfields, 
which provide optimal habitat for meadow voles and other small mammals – the barn owl’s 
key prey. While row crops may attract flying insect pests, the heavy use of pesticides further 
degrades habitat for bats and insectivorous species.  Increased field size and mechanization 
of farming also has reduced the amount of marginal cover or buffer strips around field 
boundaries, resulting in a loss of non-cultivated land within the farmed landscape. This loss 
of “odd areas” has had grave implications for the northern bobwhite quail, long-eared owl, 
and other species that rely upon a mosaic of thickets and clearings within their habitat. 
 
 
20.2 Reclaimed Grasslands 
Reclaimed surface mines provide extensive non-agricultural grassland habitat in 
Pennsylvania with more than two million acres in the Commonwealth (Yahner and 
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Rohrbaugh 1996a).  Though once considered wastelands created by resource extraction, 
these sites can provide quality habitat for grassland-associated species.  
 
The acidic, nutrient-poor soils of reclaimed sites provide little potential for agricultural or 
timber production, and grasses and legumes tend to be the most successful and persistent 
vegetation types (Vogel 1981, personal observation). These relatively undisturbed fields 
have a slow rate of ecological plant succession and are ideal for grasshopper sparrows, as 
well as compatible for many other grassland-associated birds (Bajema et al. 2001). Their 
suitability for grassland-associated species from other taxa (i.e., herptiles, invertebrates) has 
yet to be fully investigated. 
 
Location and Condition of Reclaimed Grasslands  
These manmade grasslands are found primarily in the north-central and northwestern parts 
of the state where there are more than 300 surface mines (Yahner and Rohrbaugh 1996b; 
Figure 20.4). Most mines reclaimed before 1977 are dominated by herbaceous plant species 
(grasses and clover), because historic strip-mines were allowed to be reclaimed with a grass 
mix regardless of the site’s original cover type. These grass mixes were most often 
dominated by fescue. 
 
The 1977 Surface Mining and Reclamation Act, however, required that the surface of mined 
sites be replaced in-kind with the cover-type that existed prior to mining (e.g., forest must be 
replaced with tree cover). However, the already-established fescue killed trees - so 
companies had to re-plant trees multiple times to achieve success. Because trees were 
generally hard to establish in these sites and because poor soils inhibit succession, trees and 
shrubs remained sparse on most reclaimed mine sites. 
 
Within the past 10-12 years, companies have had greater success in establishing trees, and 
reclamation efforts now result in nearly 100 percent of sites being planted with trees.  
Establishment of trees does have some advantages over grass in reclaimed mines: Grass dies 
out after nutrients are leached, but trees will grow back because some species can grow in 
nutrient-poor soil. However, such non-native and low-quality species as black locust, 
autumn olive, multiflora rose are generally the species that regenerate readily.   
 
Unfortunately for grassland-associated species, the older, grass-covered mines (from the 
1970s-1980s) are now slowly converting to tree cover. Therefore, the large grassy habitat 
patches that grassland-associated species rely upon will slowly degrade over time. At the 
same time, new strip-mines will not replace succeeding grassland habitats, because they will 
be planted in trees.  
 
 
 
 



Pennsylvania’s Comprehensive Wildlife Conservation Strategy Version 1.0 
________________________________________________________________________ 

 

 
 
Figure 20.4.  Location of grassy surface mines Pennsylvania (mines shown in dark 
brown) 

 
Threats to Reclaimed Grasslands 
Succession is a threat to reclaimed grasslands. Though poor soil quality slows succession, 
many sites are now being colonized by woody vegetation. Land managers are seeing grasses 
give way to broad-leaved forbs, and eventually to woody vegetation (Zaffuto, personal 
communication). As previously mentioned, non-native and low-quality species such as black 
locust, autumn olive, multiflora rose are generally the species that regenerate naturally.   
 
Clearly, to maintain the suite of grassland-associated species in these areas, woody growth 
needs to be managed to prevent it from invading quality grasslands. However, best-
management practices have not been developed for reclaimed grassland habitats. 
 
Private development is an emerging threat to quality grassland sites. Currently, the Game 
Commission is a major landowner of reclaimed grassland in southwestern Pennsylvania, but 
state acquisition has slowed because of budget constraints and the increasing land values of 
the sites. Many of the remaining sites are in corporate ownership and could be offered for 
sale in the future. Though once considered wastelands, many sites reclaimed after the 1977 
Act are commercially desirable: Wooded sites may be purchased for hunting camp 
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development, while grassland sites are attracting interest as potential sites for recreational 
development catering to all-terrain vehicle enthusiasts.  
 
Species Associated with Reclaimed Grasslands 
Grassland-dependent species associated with reclaimed surface mines include many of the 
same species associated with agricultural grasslands (Table 20.2). However, reclaimed strip 
mines are somewhat unique in that they can provide large-scale grassland habitats for area-
sensitive species.  In western Pennsylvania, and particularly in Clarion County, northern 
harriers and short-eared owls are using large reclaimed strip mines.  Yet much of this high-
quality grassland habitat is not protected, and these areas are easily converted to suburban 
sprawl or reverted to forested areas.  Reclaimed strip-mines may continue to support nesting 
areas for northern harriers, but the diminished number of sites may not be adequate to offset 
grassland losses elsewhere (Brauning 1992). 
 
Grassland-associated species suffer from loss of grassland to development, changing land-
use patterns, wetland loss, and changing farming practices. Since these factors do not 
generally affect reclaimed strip mines, the restoration and management of reclaimed 
grasslands can be an important tool in the conservation of these species.  As discussed 
previously, however, reclaimed strip-mines are being reforested with tree species, including 
such exotic species such as Japanese Larch (Larix kaempferi) and Scots Pine (Pinus 
sylvestris) (Sechler 2004). The continuing reforestation of reclaimed strip mines will only 
decrease suitable habitat available for northern harriers and other early successional species. 
 
Though mineland reclamation can create quality grasslands, several historic grassland 
locations have been severely impacted by surface mining operations for coal, clay, sand, and 
gravel (e.g., Clintonville, Venango County; Forestville/Barkeyville, Butler County; 
Swamproot, Mercer County). This activity may totally destroy the upland habitat required 
by species relying on wet meadows, alter water table levels in the wetland habitat and 
degrade water quality through acidification. Present-day reclamation efforts often re-
establish grassland/meadow environments, but sensitive populations are typically extirpated 
before potentially suitable habitat develops. Therefore, careful attention should be given to 
the sighting of such operations. 
  
 
20.3 Other Anthropogenic Grasslands 
Airports, airfields and military installations can offer excellent habitat for breeding colonies 
of upland sandpipers and other CWCS-priority species, providing level expanses of short 
grass fields attractive to the species. Agency personnel could be especially effective in 
encouraging airports to consider habitat management for grassland-associated species. Such 
focused habitat management may actually discourage loafing by species such as gulls and 
other large birds.   
 



Pennsylvania’s Comprehensive Wildlife Conservation Strategy Version 1.0 
________________________________________________________________________ 

 Page 20-12 

The threats, opportunities and conservation issues for these types of grasslands are similar to 
those of the larger anthropogenic-type grasslands and are covered under discussion of 
farmlands and reclaimed grasslands in this section. 
 
 
20.4 Naturally-Occurring Grassland Barrens 
Natural openings in Pennsylvania include the serpentine grasslands or barrens, small 
grasslands of little bluestem and side-oats gramma grass, and small grasslands that occur on 
calcareous cliffs, outcrops, and rocky slopes (Fike 1999; Table 20.1).    
 
TABLE 20.1: Grassland barrens community types found in Pennsylvania. For detailed 

descriptions, readers are referred to the following sections of Appendix 4: 
 
Pennsylvania Natural Community Types Appendix 4, pages: 
NATURALLY-OCCURRING GRASSLANDS 
(Terrestrial Herbaceous Openings) 

49-52 

Little bluestem - PA sedge opening 50 
Side oats gramma - calcareous grassland 50 
Calcereous opening – cliff 50 
Serpentine grassland 51 
Serpentine gravel forb 51 
  
BARRENS COMMUNITY COMPLEXES 68-71 
Mesic Till Barrens Complex 68 
Serpentine Barrens Complex 69 
Ridgetop Acidic Barrens Complex 71 
Shale Barrens  

 
 
Location and Condition of Barrens 
Barrens comprise 3.2 percent of the land cover in Pennsylvania (Myers et al. 2000).   Nearly 
all barrens share certain environmental characteristics such as dry, nutrient-poor soils.   
Major types of barrens include: shale barrens, eastern serpentine barrens, pitch pine-scrub 
oak barrens, northern Appalachian rocky summit, calcerous rocky summit, and limestone 
glades (Thorne et al. 1995). 
 
Threats to Barrens 
The serpentine barrens contain the largest number of endangered plant and animal (largely 
invertebrate) species in Pennsylvania and are under constant threat from urban sprawl and 
development (Noss et al.  1995). Wildlife species associated with these openings include 
birds, such as the wild turkey, northern harrier, whip-poor-will, prairie warbler, ruffed 
grouse, field sparrow, common yellowthroat and in some areas, woodcock (D.Gross, 
personal communication).   Rattlesnakes are fairly abundant in these habitats and rare 
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butterflies and moths often are associated with barrens habitats.  There is evidence that the 
rich diversity of butterflies and moths can be affected by gypsy moth suppression programs 
(Thorne et al. 1995).  Suppression of fire also is a threat to these rare Pennsylvania habitats, 
along with development and exotic species colonization (Thorne et al 1995). Shale barrens 
may be threatened by flooding and quarrying.  
 
 
20.5 Grassland-Associated Species 
CWCS-priority species associated with grassland habitats include songbirds, such as the 
bobolink, grasshopper sparrow and meadowlark, as well as the northern bobwhite quail and 
least shrew, and an unknown number of invertebrates. These species likely were at peak 
abundance in Pennsylvania during the early 1900s with many maintaining high populations 
through the 1960s (Fergus 2000, MacWilliams and Brauning 2000).  

Table 20.2: CWCS-Priority species associated with grassland habitats in Pennsylvania. 

IMMEDIATE CONCERN SPECIFIC HABITAT REQUIREMENTS 
Blanding’s Turtle 
Emys blandingii 

Mosaics of small marshes, wet meadows, small ponds, and slow 
moving streams 

Eastern Massasauga 
Sistrurus catenatus catenatus 

Wetlands with surrounding old field and prairie habitats that 
contain sunny basking sites 

Kirtland's Snake 
Clonophis kirtlandii 

Damp vacant lots with debris for cover; open, damp woods/grassy 
areas in urban/suburban areas; prairie wetlands, wet meadows, the 
grassy edges of creeks, streams, and ponds and relatively open, wet 
woods (often in urban/suburban settings) with crayfish burrows 

Loggerhead Shrike 
Lanius ludovicianus 

Open country with short grasses and forbs of low stature 
interspersed with bare ground and shrubs or small trees 

Northern Bobwhite Quail 
(native) 
Colinus virginianus 

Scattered shrubs and briars interspersed with moderately dense 
herbaceous or grassy vegetation in York, Lancaster, Chester 
counties 

Sedge Wren 
Cistothorus platensis 

Densely-vegetated wet meadows, hayfields, retired croplands, and 
upland pond and lake margins, and in coastal, brackish marshes 
with limited standing water 

Short-Eared Owl 
Asio flammeus 

Unmowed grassy fields of greater than 200 acres in extent with 
minimal incursion of shrubs and trees 

Upland Sandpiper 
Bartramia longicauda 

Large tracts of contiguous grassland with mosaics of tall (15-
35centimeters) stands of grass for nesting and short stands (greater 
than 15 centimeters), often in weed rich pasture for foraging 

  
HIGH LEVEL CONCERN SPECIFIC HABITAT REQUIREMENTS 
Dicksissel 
Spiza americana 

Old fields, grasslands with medium- to high-vegetation  and 
moderate litter 

Eastern Ribbon Snake 
Thamnophis sauritus sauritus 

Riparian edges of emergent marshes, bogs, streams, rivers, ponds 
and lakes with with dense sedges, grasses, rushes, and emergent 
shrubs, and lots of frogs 

Eastern Spadefoot 
Scaphiopus holbrookii 

Temporary/ephemeral pools in depression areas in agricultural 
settings and woodlands with sandy to loamy soils 
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Eastern Spotted Skunk 
Spilogale putorius 

Dry oak, Virginia pine, and pitch pine forested rocky ridges and 
ravines; reverting farmland 

Henslow’s Sparrow – R 
Ammodramus henslowii 

Indicator for large-scale grasslands; grassland obligate species 

Least Shrew 
Cryptotis parva 

Heavily-vegetated grasslands and old fields near water 

Long-Eared Owl 
Asio otus 

Conifer (hemlock) woods intermingled with field and meadow 

New Jersey Chorus Frog 
Pseudacris triseriata kalmi 

Permanent and temporarily inundated habitats including forested 
swamp, marshes, wet meadows, floodplains, riparian corridors, 
ditches, and canals 

Northern Harrier 
Circus cyaneus 

Large open grasslands (reclaimed stripmines); marshy meadows, 
wet lightly grazed pastures, open bogs, freshwater and brackish 
marshes, and riparian woodland 

Shorthead Garter Snake – R 
Thamnophis brachystoma 

Riparian old fields and meadows with grasses, sedges, low 
herbaceous growth, and early successional perennials 

  
PENNSYLVANIA 
VULNERABLE 

SPECIFIC HABITAT REQUIREMENTS 

Coastal Plain Leopard Frog 
Rana sphenocephala 

Marshes, ponds, wet meadows, and the edges of slow-moving 
rivers and streams; also brackish waters near coastal areas 

  
MAINTENANCE CONCERN SPECIFIC HABITAT REQUIREMENTS 
Barn Owl 
Tyto alba 

Low-altitude grasslands (meadows, hayfields and abandoned 
arable fields) w/ natural and/or artificial cavities (barns, silos). 

Blue-Winged Warbler – R 
Vermivora pinus 

Early-mid successional forests and thickets with openings; areas 
marked by patches of herbs, shrubs, and trees and often located 
near a forest edge 

Bobolink 
Dolichonyx oryzivorus 

Moist meadows and fields of hay, clover, alfalfa and other 
herbaceous vegetation 

Brown Thrasher 
Toxostoma rufum 

Brushy mosaic habitats ("odd areas" -hedgerows, multiflora rose 
thickets, overgrown fields and pastures, and forest edges); prefer 
large (greater than 0.5 hectares) overgrown fields with open 
foraging areas, thick brushy nesting areas, and an abundance of 
song perches 

Common Nighthawk 
Chordeiles minor 

Gravel rooftops in cities and towns 

Eastern Box Turtle 
Terrapene carolina 

Deciduous forests, old fields, ecotonal areas, and marshy areas 
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Eastern Fence Lizard 
Sceloporus undulatus 

Open areas adjacent to deciduous forest or in ecotonal areas where 
forests and old fields meet; open rock faces and talus in forest 

Eastern Hognose Snake 
Heterodon platirhinos 

Sandy clearings in forests and grasslands; often associated with 
sandy floodplains along waterways 

Eastern Meadowlark 
Sturnella magna 

Prairies, pastures, hayfields, and fallow lands 

Fowler’s Toad 
Bufo fowleri 

River bottoms, lake edges, sandy places, urban gardens  and 
grasslands with alluvium deposits of dry gravelly and sandy 
substrate 

Grasshopper Sparrow 
Ammodramus savannarum 

Indicator for large-scale grasslands; grassland obligate species 

Northern Leopard Frog 
Rana pipiens 

Temporary pools and wet meadows for breeding, with adjacent 
grass/old field foraging areas 

Smooth Green Snake 
Liochlorophis vernalis 

Open herbaceous upland habitats, such as old fields, pastures, and 
forest clearings 

Solitary Sandpiper 
Tringa solitarius 

Wherever water collects including parking lots, lawns, and ditches 
as well as grassy and muddy shorelines of marshes, woodland 
streams, pastures and rivers 

Southern Bog Lemming 
Synaptomys cooperi 

Old-field communities, mixed deciduous/coniferous woodlands, 
spruce-fir forests, and margins of freshwater wetlands 

Tundra Swan – R (migr.) 
Cygnus columbianus 
columbianus 

Large agricultural fields (greater than 40 acres) of winter wheat or 
harvested corn in Lancaster/Lebanon counties; sheet water may 
make fields more desirable 

Willow Flycatcher 
Empidonax traillii 

Low-elevation shrub swamp, wet meadow, and brushy habitats 
along streams and the edges of ponds and marshes; sometimes dry 
upland sites 

Wilson’s Snipe 
Gallinago delicata 

Wet meadows and poorly drained pastures where cattle maintain 
the vegetation in a cropped condition 

Yellow-Breasted Chat 
Icteria virens 

Low, dense shrub habitats with an open or partially open tree 
canopy in regenerating clearcuts, forest edges, abandoned 
farmland, burned forest, and shrubby margins 

 
 
20.6 Grassland-Associated Wildlife Trends 
Pennsylvania has lost  1.1 million acres of farmland since the 1960s (Appendix 2). Since 
that time, major declines have occurred in almost all groups of grassland-associated 
wildlife.  A high proportion of the declining bird species in Pennsylvania are associated with 
grasslands.  Nearly 90 percent of grassland birds monitored by the Breeding Bird Survey 
(BBS) show declines; 43 percent of all grassland species show significant declines while 
none show significant increases in the state since 1980. In Pennsylvania, species such as the 
grasshopper sparrow, vesper sparrow, bobolink, eastern meadowlark, northern bobwhite 
quail, and ring-necked pheasant have declined by 80 percent or more since the mid 1960s.    
 
Grasshopper sparrow (-7.2 percent), vesper sparrow (-5.6 percent), ring-necked pheasant (-
5.4 percent) and eastern meadowlark (-6.4 percent) are all declining at alarming annual rates 
(BBS 1966-1999). The loggerhead shrike is listed as endangered in Pennsylvania, but is 
largely extirpated from the Commonwealth.  A tiny and tenuous population of shrikes is 
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holding on in southeastern Pennsylvania, and this would be a likely area to consider if 
reintroduction efforts for this species are ever considered. 
 
Henslow's Sparrow, a very specialized species, is at the eastern extreme of its present 
breeding range, and in danger of regional extirpation. Intensive management in areas that 
supported this species in the recent past is needed urgently to save this species as a regional 
breeder.  Similarly, upland the sandpiper persists at very few sites in the region, and 
maintenance of large grassland patches is critical to its future survival.  In addition to 
Henslow’s sparrow and upland sandpiper, the northern harrier and short-eared owl were 
identified by Schneider and Pence (1992) as non-game species of management concern in 
the Northeast. The short-eared owl has never been an abundant breeder in the Northeast.  
 
Upland sandpipers are one of the most specialized and area-sensitive species in this suite.  
Many sites supporting this species would likely support populations of one or more other 
priority species. The grasshopper sparrow has declined more than 50 percent from its 
original Breeding Bird Survey population in the past 30 years. The sedge wren, an extremely 
rare and local breeder, is listed as threatened in Pennsylvania. The northern bobwhite quail 
has nearly disappeared as a nesting species with precipitous declines since 1966 (Figure 
20.5).   
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Figure 20.5.  Breeding Bird Survey trend for Northern bobwhite quail in Pennsylvania, 
1966 to 2000 (Sauer et al.  2000). 
 
The Partners in Flight Northeast Working Group has identified grassland-nesting birds as a 
priority for conservation in the northeast.  Pennsylvania has nearly nine percent of the global 
population of Henslow’s sparrows, and thus has high responsibility for their 
recovery.  Declines have been attributed to habitat loss and changes on both the breeding 
grounds (Samson and Knopf 1994) and the wintering grounds (Fretwell 1986).   
 
Grassland-nesting birds that need large areas of grassland, such as the northern harrier and 
upland sandpiper, are concentrated in central-western counties where reclaimed mining 
lands are found (Figure 20.6).  Some species can utilize smaller fields, but are still limited 
by mowing practices.  Regions showing clusters of grassland species are found in northern 
eco-regions where the later first mowing dates and abundance of hay crops may allow 
successful nesting of birds such as bobolink and meadowlark.   In southern eco-regions, hay 
crops are cut earlier and grassland birds have little opportunity to nest prior to the first 
mowing in May.   Nests are run-over by efficient mowing equipment, sometimes killing 
female birds and usually killing eggs and young.   Grassland-associated mammals and 
reptiles also may be reduced by early and efficient mowing.    
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Figure 20.6. Distribution of grassland birds needing large grassland areas for 
successful nesting (data from Breeding Bird Atlas in 1980s; Brauning 1992). 
 
Mammals associated with grassland, such as the least shrew, have shown contracted range 
(Kirkland and Hart 1999). For the eastern spotted skunk, small farms and reverting farmland 
seem beneficial, but large-scale agriculture is associated with population declines (Choate et 
al. 1974, Polder 1968). Never common, this species may now be on the verge of extirpation 
within the state: no well-documented occurrences exist within the last two decades, although 
the species has been sighted (Brubaker 2004). The size of bat colonies monitored by the 
Pennsylvania Game Commission are positively correlated to the amount of open land, 
particularly agricultural lands in the area surrounding the colony, suggesting that bats may 
cue in on this habitat perhaps for the insect prey abundance found in agricultural landscapes 
(Hart, Butchkoski, and Hassinger, Pennsylvania Game Commission, unpublished report). 
 
Fragmentation of remaining grassland habitat threatens many grassland-associated mammals 
and reptiles. The plight of the least shrew, a High Level Concern species, exemplifies the 
nature of this threat. In many cases, existing populations of least shrews are becoming 
isolated from each other and will, most likely, suffer localized extinction.  The population 
located near East Berlin in York County is becoming more and more isolated, as a result of   
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the increase of housing development surrounding it. This is not an isolated incident as more 
and more open space is lost, because of sprawl and a rise in rural housing starts.  Since 1996, 
only two sizable agricultural fields exist surrounding the East Berlin sites, as two other 
sizable fields were lost to large housing projects 
 
 
20.7 Conservation and Management Needs of Grasslands 
 (adapted in part from Partners in Flight materials) 
 
Size of the grassland habitat patch is one of the most important considerations in providing 
optimal habitat for grassland-associated species.  Numerous studies in the Northeast have 
revealed a positive relationship between grassland area and the diversity and abundance of 
wildlife using grasslands (Bollinger and Gavin 1992, Smith and Smith 1990, Vickery et al. 
1994, Norment et al. 1999).  These results suggest that increasing grassland area is one 
obvious means of increasing populations of grassland-associated species, particularly for 
wide-ranging taxa, such as birds.  In farmland areas receiving targeted management 
attention, consideration should be given to consolidation of adjacent grassland fields through 
the elimination of hedgerows, stone fences, or tree lines.  Connecting adjoining fields could 
increase the overall abundance or diversity of wildlife using an area above what the fields 
would accommodate separately.  However, this type of management would only be prudent 
in areas where open land occupies a considerable amount of the surrounding landscape and 
management/creation of large-scale grasslands has been identified as a reasonable 
management alternative. Otherwise, the mixture of grasslands, thickets, and “odd areas,” 
should be retained to support wildlife relying on those mosaics.   
 
Intact grasslands large enough to support breeding populations of some of the more area-
sensitive species are rare in most of Pennsylvania. Management and/or restoration of 
grassland areas greater than 100 hectares should be considered a high-priority conservation 
action. While grasslands as small as 150 acres may be sufficient for some area-sensitive 
species such as upland sandpiper, evidence shows that these birds are more likely to persist 
and reproduce in grasslands of higher acreage.  Ideally, grasslands of 500 or more hectares 
would provide viable populations of all species in this habitat suite (Carter 1992, Herkert 
1994, Jones and Vickery 1997, Tate et al. 1999, Johnson et al. 1999).  Because reclaimed 
strip mine sites have the potential to provide optimal habitat for area-sensitive species, 
resource managers should be willing to focus targeted attention on these areas.  
 
Mitchell et al. (2000) recommend a multi-faceted approach to curtail declines in grassland-
associated species throughout the Northeast.  Priority needs relating to grassland sites 
include: 1) protection of existing quality sites, 2) development of best management practices 
for existing sites, 3) targeted and active management/restoration of existing sites, 4) 
enhancement of future reclaimed grassland sites via the permitting process, 5) support and 
expansion of incentive programs/technical outreach efforts to private landowners.  
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Through development of species accounts, technical experts throughout Pennsylvania also 
have identified priorities for grassland-associated species. Priority needs relating to 
grassland-associated species include: 1) protection of sites critical to Species of Greatest 
Conservation Need/Immediate Concern species; 2) habitat assessments for priority species; 
3) management planning for priority species, and; 4) habitat restoration. 
 
Important issues that should be considered when managing grassland habitats are 
summarized below. This information was primarily adapted from Partners in Flight 
products, unless otherwise noted. 
 
Inventory of High-quality Reclaimed Surface Mines 
(adapted from Marshall and Diefenbach 2005) 
Identifying the location and extent of suitable, high-quality reclaimed surface mine habitat 
for grasshopper sparrows across the nine-county bituminous coal area of Pennsylvania and 
coordinating protection and/or management of these locations should be a priority – with a 
goal of maintaining roughly 35,000 hectares of suitable reclaimed surface mine habitat in 
Pennsylvania. 
 
Mattice et al. (in press) estimated that roughly 35,000 hectares of suitable habitat exist with 
the nine-county area of Pennsylvania coincident with the bituminous coal fields. However, 
the objective of this work was not to identify the precise location of all suitable habitat. 
Furthermore, it is unknown which of these areas are source populations for target species, 
and if so, if sites may be threatened currently or in the future by habitat loss, land 
conversion, or suburban development. The primary conservation need is to identify the 
location and extent of suitable, high-quality, reclaimed surface mine habitat and coordinate 
protection and/or management of these areas.  
 
Until a better understanding of population status and dynamics within these areas of 
Pennsylvania and a clearer understanding of Pennsylvania’s regional/global responsibility 
for these species emerges, it seems reasonable to recommend maintaining the current 
estimated acreage of suitable habitat. Because land is currently being mined and 
subsequently reclaimed while reclaimed areas are simultaneously undergoing succession, 
these 35,000 hectares likely will be secured within a shifting landscape mosaic where not all 
35,000 hectares need protection as long as the acreage exists within the landscape. Some 
large blocks, however, (such as the Piney Tract, Clarion County) should be preserved and 
managed.  
 
Finally, it is imperative to work with the Pennsylvania Department of Environmental 
Protection on the reclamation process itself. Specific areas that have a high probability of 
becoming important grassland bird habitat (e.g., open patches greater than 20 hectares near 
other non-forested habitats) should not have trees planted as part of the reclamation process 
in order to increase the likelihood of providing quality grassland bird habitat. 
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It is assumed that managing sites that support area-sensitive species, such as birds, should be 
sufficient to ensure the long-term representation of the full grassland-species suite. The 
exception to this assumption, however, may be in reclaimed grasslands where vegetative 
structure supports grassland-nesting birds, while the altered soil chemistry and decreased 
vegetational diversity at these sites may not support grassland-dependentreptiles, 
amphibians, mammals or invertebrates. A thorough habitat assessment, targeting other 
grassland-dependent taxa, should be conducted at these sites to ensure conservation actions 
are justified and effective. 
 
Establishing / Restoring Grasslands 
Many resource managers prefer to establish warm-season grasses instead of cool-season 
grasses, because of ease of maintenance with prescribed fire.  Warm season grasses emerge 
late in the spring, creating a wide window of opportunity for conducting dormant-season 
prescribed burns, which stimulate warm season grass productivity. Studies in the Midwest 
have demonstrated that several grassland-associated species respond positively to prescribed 
fire in warm-season grasslands (Sample and Mossman 1997).  Bird species, such as 
grasshopper sparrow, savannah sparrow, and bobolink, have shown increases in breeding 
activity following prescribed burns (Herkert 1994a, Johnson 1997).  In contrast, recent 
studies have shown that dormant-season burns fail to increase grass cover (Howe 1995, 
Mitchell 2000) and often fail to reduce shrub cover (Euler 1974, Mitchell 2000) in cool-
season grasslands.     
 
For birds, if current mixtures of warm season grasses fail to provide adequate habitat for 
grassland species in the Northeast, it may be advisable for managers to focus on cool season 
grasslands to meet habitat objectives. As described by Norment (1999b), “if the primary 
management goal is to create good habitat for grassland birds, then planting nonnative cool-
season grasses may be a more effective strategy, at least in cooler parts of the Northeast.”  
As an alternative, different warm-season grass mixtures may need to be developed. Work by 
Norment (1999a, 1999b) and Paton (1999), and studies in Wisconsin (Sample and Mossman 
1997, p. 65), indicate that alternative grassland mixes, such as shorter grasses, lower seeding 
rates, or mixes of warm and cool season grasses, may provide better grassland bird breeding 
habitat. Effects on other taxa will need to be determined.  
 
Maintaining Grasslands 
Prescribed fire can be an effective tool to prevent woody encroachment in grasslands.  Fire 
alters the structure of grasslands by reducing woody species cover, decreasing litter, and 
removing dead, aboveground vegetation (DeBano et al. 1998). These effects could reduce 
vegetation density and overall community height in warm-season grasslands, making them 
more attractive as nesting habitat for many grassland-associated species.  However, fire also 
has been shown to increase productivity of warm season grasses (Howe 1995, DeBano et al. 
1998).  Prescribed fire could increase height and density of live stems of tall grasses in 
warm-season grass plantings, making them potentially less attractive to other grassland-
associated species. For this reason, careful consideration must be given to conservation 
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objectives and identification of species priorities when deciding how best to establish and/or 
maintain a grassland site. 
 
Mowing also can be an effective means of managing grassland habitat, but also can 
negatively affect grassland species if done during the wrong time of year.  Mowing mortality 
is particularly an issue with grassland-associated birds. Since many of the high-priority 
grassland birds can raise two broods in a single breeding season, postponing mowing until 
after September 1 will allow these birds the greatest opportunity to maximize annual 
reproductive success.  At a minimum, mowing should be delayed until late June to allow for 
young to fledge from first nesting attempts.  Bollinger (1995) found that fields with early 
mowing dates the previous year had lower bird densities than fields with later mowing dates.  
He suggested that mowing-induced nest destruction was partially responsible for lower 
breeding densities in the following year.  While some studies have shown that abundance of 
some grassland birds is reduced in the year following mowing (Bollinger 1995, Herkert 
1994, Mazur 1996), Norment (1999a) found high numbers of grassland birds in fields that 
had been mowed during late summer or fall of the previous year.   
 
Mowing may not be totally effective in eliminating woody vegetation from shrub-dominated 
fields.  If mowing every two or three years is sufficient to deter woody growth, such a 
schedule may be more beneficial to grassland species than is annual mowing.  Warm-season 
grasslands do not need to be mowed as frequently as cool season grassland to control shrub 
invasion, so a three- to four-year schedule may be adequate for warm-season grasses (Myers 
and Dickerson 1984). Thus, dividing fields and mowing sections on a rotational basis, where 
feasible, may be the most appropriate means of using mowing to manage grasslands. 
 
Used on a large scale, fire can be more cost-effective than mowing and herbicide treatments 
in the maintenance of grasslands.  Management practices that apply either prescribed burns 
or agricultural mowing in early spring or well after breeding will likely benefit most species 
in this habitat suite (Carter et al. 1999, Dechant et al. 1999, Tate et al. 1999, Stewart 1975, 
Whitmore 1981, Frawley 1989, Rodenhouse et al. 1995, Vickery 1996).  However, 
inappropriately applied these management tools are detrimental to grassland species. Once 
again, careful attention must be paid to the needs of the priority species on a site, and 
technical experts regarding those species should be consulted before prescribing a 
management regime. 
 
Private Lands Incentive Programs 
(adapted from Pennsylvania All Bird Workshop public input, Maryland Partners in Flight 
(1997), and Marshall 2005a) 
 
While farmlands appear to be extensive within Pennsylvania, several authors have 
concluded that most agricultural habitat essentially serve as a population sinks (Bollinger et 
al. 1990, Kershner and Bollinger 1996, Rohrbaugh et al. 1999).  Most of the grasslands in 
Pennsylvania are of agricultural origin, yet many modern agricultural practices can be 
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detrimental to successful reproduction of these species.  This contradiction needs to be 
considered in any implementation strategy.  If farmers are unable to "earn a living," these 
lands will be converted to other uses.  This scenario is evident throughout the Northeast. 
Keeping farmland as farmland and balancing any detrimental effects of agricultural uses will 
be key to long-term conservation success.   
 
There are many incentive programs for private landowners designed to promote agricultural 
best-management practices and other conservation measures.  Several are intended 
specifically to benefit wildlife.  Many more provide varying degrees of incidental benefit to 
wildlife.  Incentives range from technical assistance, cost-sharing, or direct payments to 
property tax benefits, and state and federal income tax deductions.   
 
Recent expansion and Farm Bill funding of voluntary set-aside programs through the USDA 
and Pennsylvania Conservation Districts may help some grassland species. [See Section 
11.9 TOOLS FOR CONSERVING AND IMPROVING HABITAT ON PRIVATE 
LANDS]. Agricultural set-asides (e.g., Conservation Reserve Program lands) and prairie 
reserves provide reservoirs of grassland habitat that may help support remaining populations 
of some grassland species (Delisle and Savidge 1997, Koford 1999, Coppedge et al. 2001, 
Johnson and Igl 2001). In Pennsylvania, though, these set-asides appear to be too small and 
isolated to serve as habitat for obligate grassland species such as grasshopper sparrows 
(Marshall 2005a). 
 
Fields less than 10 hectares in size should be considered low priorities for grassland 
maintenance or enhancement activities. Unfortunately, the average size of a Conservation 
Reserve Enhancement Program (CREP) field in Pennsylvania is seven hectares (S. Klinger 
personal communication), with some fields ranging up to 200 or more hectares.  For species 
needing larger areas of grassland, the benefit may be limited, unless set-aside properties are 
clustered to form larger habitat matrices.  Placing an emphasis on enrolling multiple 
landowners at a larger landscape level might be an important benefit to such programs. 
 
A variety of methods, centered largely around haying practices, have been proposed to 
minimize losses of bobolink and other species’ nests and nestlings during typical 
agricultural activities (Bollinger and Gavin 1992, Jones and Vickery 1997).  However, little 
is known about relative reproductive success following these practices.  For example, would 
leaving unmowed sections or strips increase fledging success or serve to focus mammalian 
predation on nests later in the season when females are less likely to renest?  Furthermore, 
lifetime reproductive output is not known for individuals in agricultural ecosystems in the 
Northeast.  Further investigation of species’ response to habitat management activities is 
needed for all CWCS-priority species associated with grasslands. Development of multi-
species management guidance should be considered a high priority in grassland habitats. 
 
It is important to remember that nearly all grasslands require active maintenance to serve as 
quality sites for associated species. Therefore when developing management prescriptions 
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for grassland habitats, it is very important to consider the landscape context, the species 
being targeted, and a realistic assessment of the feasibility of maintaining management and 
maintenance activities on a site. 
 
Population Monitoring 
Birds are currently the best-monitored taxa associated with grasslands, yet the Breeding Bird 
Survey does not adequately monitor the population of many grassland-associated species in 
Pennsylvania.  A long-term monitoring program of populations in key areas is desirable. 
Such surveys need not be annual, but should be repeated every four-five years at a 
minimum.  Surveys should be carried out either in the second half of May, or during July 
(Hooper 1997), because adults can be difficult to detect between those times. Supplemental 
surveys for grassland species have been conducted periodically and should be continued.  
Monitoring programs for upland sandpiper are currently conducted in Pennsylvania. For 
Henslow’s sparrow, a more targeted effort will be required to locate suitable breeding sites 
and evaluate population status throughout the region. 
 
Monitoring of grassland-associated species, like other species with patchy distributions, will 
require special efforts targeted toward appropriate habitats and key sites.  Multi-state 
monitoring may be more effective and efficient than a state-by-state approach. Under this 
approach, specific sites within the Commonwealth could be included in a northeast regional 
program so that population and trend data can be compared across political borders. The 
excellent survey program conducted by Massachusetts Audubon Society in New England 
and New York can serve as the model for expanding to other northeastern states. Monitoring 
programs for other taxa also will need to be explored. 
 
Effective census procedures for some species can be difficult and some techniques have the 
potential to increase predation.  In areas with dense, regularly-occurring populations of 
priority grassland species, local populations should be monitored by annual census.   
Where breeding activity is very scarce and sporadic, casual reports from skilled amateurs 
may be the only feasible means of surveying populations. Interested parties should be 
actively encouraged to search in old fields and along grassy, wetland margins throughout the 
summer months. Biologists employed by private consulting firms to inventory wetlands and 
farmlands associated with potential development sites may represent a valuable source of 
information on occurrences. State-working groups could assist with identifying qualified 
volunteers to perform the actual counts.  
  
Landowner Outreach 
Considerable effort has been given to developing guidelines for management of grassland 
habitats in the northeast (Jones and Vickery 1997).  The broad distribution of these materials 
throughout the priority regions of Pennsylvania remains an important objective.  Agency 
personnel also should consider their land management practices on refuges and wildlife 
management areas in the region and consider delaying mowing for as long as possible.   
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To breed successfully, most priority bird species require large, contiguous patches of 
grassland – a situation that rarely occurs on privately-owned lands. In some areas, airports, 
correctional facilities and military bases provide suitable habitat. Land management that 
considers the frequency and type of disturbance to these anthropogenic grasslands could 
contribute to the maintenance of existing grasslands, the restoration of unmanaged areas, 
and the creation of new habitat and the long-term conservation of grassland-dependent 
species. 
 
Increased targeting of audiences not usually involved in grassland habitat protection, such as 
county planning commissions, landfill operators, airport owners, military personnel, prison 
managers, etc. can provide benefits to grassland-associated species.  
 
Open Space Protection Efforts 
Another tool for grassland conservation with tremendous potential is conservation of open 
space.  Conservation of open space has benefits for property tax stability, ecotourism and 
maintenance of nearby property values (Kerlinger 2000).  The state of New York has a state 
open space plan (NYDEC 1998) that outlines regional priorities for state land acquisition.  
Within this program, wildlife and ecosystem conservation may act as supporting criteria in 
qualifying a land for acquisition and increasing its priority.  Many current open space 
protection efforts are targeted at purchasing access areas for recreational activities, while 
little money is even indirectly targeted at wildlife conservation.  Continuing effort to include 
wildlife conservation priorities in open space protection efforts may yield great rewards. A 
focus on wetland/grassland complexes and riparian grasslands would confer high benefit to 
a highly-threatened suite of species. 
 
Management Planning 
Most of the current literature on grassland habitat management is based on studies in the 
Great Plains and midwestern prairie habitats.  Suggestions for management of grasslands in 
Pennsylvania are therefore based largely on speculation and extrapolation rather than 
specific research.  Pre- and post-treatment monitoring of population impacts from various 
management techniques would be useful in identifying best-management practices and 
management planning for priority species. 
 
Species-specific and general grassland bird management recommendations are available 
from several sources:  
 
The proceedings of several major conferences and groups have been published and offer 
major insights into the management of neotropical migratory birds, and especially forest 
species (Martin and Finch 1995, Finch and Stangel 1993, Hagan and Johnson 1992).  
DeGraff and Rudis (1986) and DeGraff et al. (1992) are specific to the Northeast.  Maryland 
PIF (1997) contains specific recommendations tailored to different types of grassland birds.  
Jones and Vickery (1997) is an excellent resource tailored to grassland managers with 
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species specific information.  Mitchell et al. (2000) is an excellent literature review for 
grassland birds in the Northeast. 
 
The Nature Conservancy’s Wings of the Americas website provides links to additional 
species management information available from the Northern Prairie Wildlife Research 
Center of the U.S. Geological Survey, Biological Resources Division, the U.S. Army Corps 
of Engineers, Waterways Experiment station, and the Wilderness Society’s (TWS) 
Migratory Bird Initiative.  They also reference the appropriate publication number for the 
Birds of North America series and provide links or contact information maintained by 
Partners in Flight to species accounts developed by the U.S. Fish and Wildlife Service.    
 
Wings Info Resources / Species Information and Management Abstracts: 
http://www.tnc.org/wings/wingresource/birddata.htm
 
20.8 STATEWIDE PRIORITIZED CONSERVATION ACTIONS - GRASSLANDS 
 
Level 1– highest priority over the next 1-5 years 
 
• Protection of Large-Scale Grasslands 

Target: Conservation of large reclaimed strip-mines and large-scale grasslands that 
constitute suitable habitat for area-dependent species such as the upland sandpiper, northern 
harrier, grasshopper sparrow, Henslow’s sparrow, and loggerhead shrike. Protecting sites for 
area-dependent species should convey protection to other CWCS-priority species associated 
with the habitat. 
Measure: Sites protected.  
Issue: Large blocks of contiguous grassland (sites greater than100 hectares) are becoming 
increasingly uncommon as urbanization continues to alter the landscape and vegetative 
succession continues on abandoned farmlands.  Given the commercialization potential of 
reclaimed sites, exemplary sites should be an acquisition priority while land values are still 
relatively low.  Sites can be protected through outright purchase, easement, corporate 
donation, or trade/exchange agreements when negotiating lease fees, etc. Large-scale, high-
quality farmland habitat locations should be targeted for farmland incentive programs and 
other landowner incentives.  
Prioritized Implementation Actions: 
Level 1 
• Identify potential stakeholders. 
• Identify potential funding interests and creative funding approaches. 
• Conduct a thorough inventory of existing grassland habitats to identify the most 
important sites for priority species. 

• Develop database of known high-quality grassland habitat on public lands. Areas 
showing five species or more in Figure 20.6 are habitats providing extensive grasslands.   
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• Develop a system to prioritize sites that considers Breeding Bird Atlas data, 
surrounding land use, recreational demands, and other mitigating information. 

• Assess habitat quality of target sites for grassland-dependent reptiles, amphibians, 
mammals, invertebrates. 

Level 2 
• Assess feasibility of acquisition/permanent easement/incentive program enrollment of 
potential habitats in northwestern and southeastern regions by state agencies, private 
organizations, or other groups that would have the ability to implement management 
actions on a long-term basis. 

• Protect priority sites through easement, incentives, long-term agreements, or 
acquisition. 

• Maintain protected sites as grassland habitat through regular management and 
maintenance to prevent succession to forest. 

Coordination: 
Pennsylvania Game Commission 
State and local conservation partners 
Important Bird Areas Program, Pennsylvania Audubon 
Important Mammal Areas Program, Pennsylvania Wildlife Federation 
Foundations/corporations with an interest in grassland-associated species 
Industry stakeholders 
Private landowners enrolled in set-aside programs 
National Park Service (e.g., Gettysburg)  
U. S. Army, Pennsylvania National Guard (e.g., Fort Indiantown Gap) 
 

• Inventory of High-Quality Reclaimed Surface Mines 
(excerpted from Marshall and Diefenbach 2005) 
Target: To identify the location and extent of suitable, high-quality, reclaimed surface mine 
habitat and coordinate protection and/or management of these areas. 
Measure: Acreage/sites targeted. 
Issue: Identifying the location and extent of suitable, high quality reclaimed surface mine 
habitat that supports grasshopper sparrows across the nine-county bituminous coal area of 
Pennsylvania and coordinate protection and/or management of these locations should be a 
priority – with a goal of maintaining +/- 35,000 hectares of suitable reclaimed surface mine 
habitat in Pennsylvania. 
Prioritized Implementation Actions: 
Level 1 
• Identify which of these areas are source populations for priority grassland species. 
• Identify which sites may be threatened currently or in the future by habitat loss, land 
conversion, or suburban development.  

• Consider other priority grassland species as well. It is not clear whether reclaimed 
grasslands are providing suitable habitat for grassland-dependent species from other taxa 
(reptiles, amphibians, mammals, invertebrates) 
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• Maintain the current estimated acreage of suitable habitat. Because land is currently 
being mined and subsequently reclaimed while reclaimed areas are simultaneously 
undergoing succession, these 35,000 hectares likely will be secured within a shifting 
landscape mosaic where not all 35,000 hectares need protection as long as the acreage 
exists within the landscape.  

Level 2 
• Preserve and manage high-quality large blocks (such as the Piney Tract, Clarion 
County) and inhibit succession to woody vegetation. 

• Work with the Pennsylvania Department of Environmental Protection on the 
reclamation process itself. Specific areas that have a high probability of becoming 
important grassland bird habitat (e.g., open patches greater than 20 hectares near other non-
forested habitats) should not have trees planted as part of the reclamation process to 
increase the likelihood of providing quality grassland bird habitat. 

Coordination: 
Pennsylvania Department of Environmental Protection, Bureau of Mining and Reclamation 
Pennsylvania Game Commission 
Pennsylvania Coal Council 
Private businesses and operators 
Important Bird Areas Program, Pennsylvania Audubon 
Important Mammal Areas Program, Pennsylvania Wildlife Federation 
Pennsylvania Society for Ornithology 
Local bird clubs 
Industry stakeholders 
Research institutes and universities 
 
• Develop Multi-Species Management Guidance 
Target: Develop integrated management protocols to maintain high-quality grassland 
habitats that meet the needs of priority grassland species.  
Measure: Management guidance developed. 
Issue: Grassland habitats support a variety of CWCS-priority species. Single-species 
management is not feasible or desirable. Depending on species and location, these habitats 
may support breeding, migrating, and wintering populations. Management recommendations 
must be developed that incorporate the needs of the suite of grassland species occurring at a 
site. Target species could include Species of Greatest Conservation Need, as well as 
Immediate Concern and High-Level Concern species listed in Table 20.2. 
Prioritized Implementation Actions: 
Level 1 
• Review literature to identify best management issues and recommendations. 
• Research mortality effects/threats to target species in different regions of Pennsylvania. 
• Incorporate information on land-use impacts to target populations.  
• Provide an understanding of how size, condition and landscape context affect the 
viability of the habitat system. 
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• Assess stresses and sources of stress affecting grassland habitats. 
• Develop management options appropriate for achieving desired management objectives. 
• Support private lands incentive programs that have the potential to 
create/restore/manage grassland sites. 

Level 2 
• Integrate habitat management techniques for target species into management plans for 
public and private lands.  

• Assess feasibility of using ring-necked pheasant/bobwhite quail and/or elk management 
prescriptions (which have already been developed by the Pennsylvania Game 
Commission) as a model for managing other species in the grassland habitat. 

• Develop training workshops, management guidance, manuals, etc. in a format and style 
useful to public and private resource managers and reclamation interests. 

• Select a publicly-owned site to serve as a demonstration/model area. 
• Link data on restorative grassland practices with population data to determine the 
effects of specific habitat manipulations on target populations.   

Coordination 
Pennsylvania Game Commission 
U.S. Geological Survey 
U.S. Fish and Wildlife Service 
Pennsylvania Department of Conservation and Natural Resources 
Pennsylvania State University 
Wildlife Manage Institute 
U.S. Forest Service 
U.S. Army Corps of Engineers 
Private forest landowners 
Pennsylvania sportsmen’s groups 
 
• Technical Assistance to Private Landowners 

Target: Develop programs that engage private landowners in the sharing of information 
about the benefits of practicing sustainable forestry. 
Measure: Landowner contacts, management plans/recommendations developed. 
Issue:  Private landowners control the majority of grassland habitats in Pennsylvania.  
Consequently, management practices on private lands will define the distribution and 
condition of early-successional habitats in much of Pennsylvania.   
Prioritized Implementation Actions: 
• Use landowner outreach to help ensure that highest-priority sites are not inadvertently 
destroyed. 

• Develop management guidelines in consultation with industry partners and landowners. 
• Provide technical assistance and management recommendations from the Game 
Commission’s Private Lands Assistance Program (PLAP) to high-priority 
landowners/sites. 
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• Encourage landowners to consider enhancing existing sites or restoring grassland 
habitats if conditions warrant. 

• Re-evaluate old and develop new methods to promote prudent management of grassland 
habitats on private lands. 

• Relay grassland management recommendations to private landowners and public 
resource managers. 

• Support private lands incentive programs that have the potential to 
create/restore/manage grassland sites. 

Level 2 
• Projects that are likely to destroy an existing high-priority site could be assessed and, if 
necessary, mitigated for under the advisement of a Game Commission PLAP biologist.  

Coordination: 
Pennsylvania Game Commission, PLAP 
Pennsylvania Department of Conservation and Natural Resources 
Pennsylvania Department of Transportation 
Important Bird Areas Program, Pennsylvania Audubon 
Important Mammal Areas Program, Pennsylvania Wildlife Federation 
Pennsylvanian Society for Ornithology 
Conservation stakeholders 
Industry stakeholders 
Breeding Bird Atlas participants 
Research institutes and Universities 
 
• Develop Best Management Practices for Priority Grasslands 

Target: Develop long-term management practices to sustain grassland habitat suitable for 
short-eared owls and other grassland specialists. 
Measure: Studies initiated; protocol development. 
Issue: Limited information exists on the best-management practices for grasslands and 
associated species. Unresolved issues include: 1) multi-species management 
recommendations; 2) optimum grass species and mixtures; 3) optimum seeding rates; 4) 
when to intervene with regards to succession, and; 5) when and where to focus management 
efforts, among others. Research efforts are underway to determine which land management 
practices lead to the development of suitable grassland habitat.  References such as Mitchell 
et al. (2000) and Maryland Partners in Flight (1997) provide conservation professionals with 
specific recommendations for grassland restoration and improvement. Pre- and post- 
treatment studies of grassland management, particularly of Conservation Reserve 
Enhancement Program grasslands, would provide better information on which to base 
management advice. 
Prioritized Implementation Actions: 
Level 1 
• Review literature to identify best-management issues and recommendations. 
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• Incorporate information derived from research on land-use impacts to target 
populations.  

• Provide information to land managers to assist them in identifying priority grassland 
communities. 

• Provide an understanding of how size, condition and landscape context affect the 
viability of the habitat system. 

• Evaluate the effects of specific farming and management practices, such as timing of 
haying and grazing intensity, on the productivity of grassland-associated species. 

• Assess stresses and sources of stress affecting grassland habitat systems. 
• Describe management options appropriate for achieving desired management 
objectives. 
• Present best-management practices for the CWCS-priority species that depend upon 
grassland habitats.  

• Support private lands incentive programs that have the potential to 
create/restore/manage grassland sites. 

Level 2 
• Include information on managing possible dispersal corridors.  
• Develop guidelines for cooperators in other areas to conserve and enhance grassland 
habitat.   

• Develop training workshops, management guidance, manuals, etc. in a format and style 
useful to public and private resource managers and reclamation interests. 

• Select a publicly-owned site to serve as a demonstration/model area. 
• Link data on restorative grassland practices with population data to determine the 
effects of specific habitat manipulations on population abundance.   

Coordination: 
Pennsylvania Game Commission, PLAP 
Pennsylvania Department of Conservation and Natural Resources 
Pennsylvania Department of Environmental Protection 
Pennsylvania Department of Transportation 
Important Bird Areas Program, Pennsylvania Audubon 
Important Mammal Areas Program, Pennsylvania Wildlife Federation 
Pennsylvania Society for Ornithology 
Local bird clubs 
Industry stakeholders 
Breeding Bird Atlas participants 
Research institutes and universities 
 
Related Plans: 
Johnson, G., B. Kingsbury, R. King, C. Parent, R. A. Seigel, and J. A. Szymanski. 2000. The 
Eastern Massasauga rattlesnake:  a handbook for land managers. U. S. Fish and Wildlife 
Service, Fort Snelling, MN. 
 



Pennsylvania’s Comprehensive Wildlife Conservation Strategy Version 1.0 
________________________________________________________________________ 

 Page 20-32 

• Establish and Promote Incentive Programs for Private Lands  
Target: Establish and promote incentive programs that encourage traditional farming 
practices, specifically late-season haying, and management of lands to benefit wildlife. 
Measure: Program participation  
Issue: Many threats face farmland-associated wildlife and farmers cannot be expected to 
sacrifice economics in exchange for healthy wildlife populations without incentives. While 
incentive programs exist for enhancing farmlands for wildlife, there is little statewide 
prioritization on where to focus programmatic effort, and limited information on the long-
term impacts of such programs on target species. 
Prioritized Implementation Actions: 
• Encourage farmers to incorporate management needs of farmland-associated wildlife 
into current farming practices, as feasible and appropriate  

• Prioritize outreach and incentive efforts on landscape level  
• Assess the impact of Conservation Reserve Enhancement Program (CREP) and other 
set-aside programs on grassland-associated species. 

• Identify areas where landowner incentive programs should be targeted, prioritizing 
areas close to existing target (Species in Greatest Conservation Need, Immediate Concern) 
populations.  This would include areas where hayfields/strip-mines/CREP fields are found 
alongside low-moderately grazed pastures.   

• Prioritize set-aside program enrollment to sites with contiguous grasslands of more than 
100 hectares.  

Level 2   
• Develop and encourage management practices designed specifically for Immediate 
Concern species at priority sites. For many species, priority sites should be managed to 
create a heterogeneous vegetation structure.  This could be achieved by mowing to a height 
of 10-15 centimeters on a three-year rotation. For others, annual mowing may be best. 

• Investigate financial incentives for delayed mowing and educate landowners on issues 
such as conservative haying practices.  

• Work with planning commissions and land trusts to prioritize highest quality sites on a 
landscape level. 

• Monitor CREP fields for positive impacts on grassland-associated species’ populations. 
Coordination: 
Pennsylvania Game Commission 
Pennsylvania Department of Agriculture 
USDA Natural Resources Conservation Service 
Farm Bureau 
Pennsylvania State Cooperative Extension 
County Conservation Districts 
Agricultural stakeholders 
Conservation Partners - Ducks Unlimited, Izaak Walton League, Ruffed Grouse Society, 
Quail Unlimited, Pheasants Forever 
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Level 2 – priority over the next 5-10 years 
 
• Develop a Statewide Management Strategy for Publicly-Owned Grasslands  

Target: To develop a statewide management strategy for priority grassland habitats on 
public lands to proactively manage sites across the Commonwealth.  
Measure: Planning guidance. 
Issue: The Pennsylvania Game Commission and other site owners need to decide upon 
goals, strategies/protocols for periodic management intervention in grasslands to retain their 
value as grassland habitats. Large-scale grasslands are a statewide priority, but strategies 
must also be developed for smaller-scale sites that provide the specific habitat requirements 
needed by some Immediate Concern/High Level Concern species (e.g., eastern massasauga, 
bog turtle, least shrew, shorthead garter snake). 
Prioritized Implementation Actions: 
Level 1 
• Identify potential stakeholders. 
• Identify management goals and strategies for publicly-owned grasslands. 
• Develop database of known high-quality grassland habitat on public lands. Areas 
showing more than five species in Figure 20.6 are habitats providing extensive grasslands.  
Such sites could be evaluated for future management attention to conserve grassland 
habitats. However, smaller sites that support Immediate Concern and High Level Concern 
species should not be overlooked.  

• Determine a process for deciding optimum uses/management objectives that relate to 
patch size, surrounding land use, recreational demand, etc.  

• Develop a system to prioritize sites for grassland development that considers Breeding 
Bird Atlas data, surrounding land use, recreational demands, and other mitigating 
information. 

• Develop management protocols that are practical at the site level and useful to land 
managers (identify optimum grass species/mixes, seeding rates, mowing schedules, etc.) 

• Identify and protect exemplary sites. 
Level 2 
• Identify and assess potential habitats that do not currently support grassland-associated 
wildlife but could be converted to suitable habitat given proper management action. 

• Research the effect of different habitat creation/maintenance techniques (e.g., 
prescribed burning, grazing, mowing, etc.)  

• Develop monitoring protocols for priority species dependent on grassland habitats. 
• Monitor colonization/use of manipulated habitats by grassland-dependent species to 
identify appropriate habitat management techniques. 

• Prioritize sites on public lands for management focus and demonstration areas. 
• Target privately-owned sites for incentives/technical assistance. 

Coordination: 
Pennsylvania Game Commission, PLAP 
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Pennsylvania Department of Conservation and Natural Resources 
Pennsylvania Department of Environmental Protection 
Pennsylvania Department of Transportation 
Important Bird Areas Program, Pennsylvania Audubon 
Important Mammal Areas Program, Pennsylvania Wildlife Federation 
Pennsylvanian Society for Ornithology 
Local bird clubs 
Industry stakeholders 
Breeding Bird Atlas participants 
Research institutes and universities 
 
• Permitting of Future Mineland Sites  

Target: Creation of high-quality grassland habitat post-mining. 
Measure: Coordination with agency and industrial stakeholders. 
Issue: The mandated reclamation method for strip-mines is decided during the Pennsylvania 
Department of Environmental Protection’s permitting process, in regards to “post-mining 
land use.”  Therefore, suggestions of reclamation practices must be done before permitting is 
finalized. It is expected that corporate interests would welcome a requirement to reclaim a 
site to grasslands, because planting trees costs more. Therefore establishment of grasslands 
represents a good alternative for coal operators. These strategies also may be appropriate for 
landfill reclamation permitting. 
Prioritized Implementation Actions: 
• Develop training for Department of Environmental Protection personnel on “post-
mining wildlife habitat.” 

• Identify the engineering firms that handle mine permits and encourage grassland 
reclamation at the beginning of the permitting process.  

• Raise awareness among coal operators and engineers on the value of grassland habitats 
and the conservation issues surround grassland-associated species.  

• Identify sites that should/should not be reclaimed to grassland. 
Coordination:  
Pennsylvania Department of Environmental Protection, Bureau of Mining and Reclamation 
Pennsylvania Game Commission 
Pennsylvania Coal Council 
Industry stakeholders 
Conservation stakeholders 
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20.9 STATEWIDE PRIORITIZED CONSERVATION ACTIONS – GRASSLAND-
ASSOCIATED SPECIES 
 
Level 1 – highest priority over the next 1-5 years 
• Identify all sites where Immediate/High-Level Concern species breed annually 
within the state. 

Target: Identify key sites and assess population levels.   
Measure: Sites identified; populations identified. 
Issues: There remains a lack of knowledge concerning the location of breeding sites for 
many Immediate Concern and High Level Concern grassland species. For birds, this 
information is provided by the 2nd Pennsylvania Breeding Birds Atlas, though it is believed 
that this type of inventory misses many grassland-associated birds. For other taxa, statewide 
inventory/atlas projects are still providing incomplete information. 
Prioritized Implementation Actions: 
Level 1 
• Develop a geo-referenced inventory of breeding locations, including data on population 
size, habitat. 

• Build inventory of known grassland-bird breeding sites by the end of the 2nd 
Pennsylvania Breeding Birds Atlas project (2008). 

Level 2 
• Survey all priority sites indicated by the 2nd Pennsylvania Breeding Birds Atlas to 
assess population sizes and provide site descriptions. 

• Support the development and implementation of atlas/inventory efforts targeting 
Immediate Concern and High-Level Concern species from other taxa.  

Coordination: 
Pennsylvania Game Commission 
Pennsylvania Fish and Boat Commission 
Important Mammal Areas Program – Pennsylvania Wildlife Federation 
Important Bird Areas Program – Pennsylvania Audubon 
Pennsylvania Herpetological Atlas 
Colleges, universities, and research institutions 
 
• Protect and Monitor Sites Critical to Species of Greatest Conservation 
Need/Immediate Concern/ High Level Concern Species 

Target: Prepare cooperative agreements with landowners of regularly occupied sites to 
assure reduced disturbance during nesting season. 
Measure:  Landowner contacts, Protection agreements, Memorandums of Understanding.      
Issues:  Many priority sites for the most imperiled grassland-associated species occur on 
private property. Targeted outreach to landowners could prevent the inadvertent destruction 
of priority sites. Regional wildlife diversity biologists within the Game Commission’s 
PrivateLandowners Assistance Program should target priority sites for landowner contacts. 
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Landowner incentives will likely need to be investigated or developed to accomplish this 
objective.  
Prioritized Implementation Actions: 
Level 1   
• Identify ownership of recent nest sites.   
• Approach landowners. 
• Identify incentive sources. 
• Develop conservation agreements. 
Level 2 
• Monitor reproductive success to determine effectiveness of this management approach. 

Coordination: 
Pennsylvania Game Commission, PLAP 
Pennsylvania Department of Conservation and Natural Resources 
Pennsylvania Department of Environmental Protection 
Pennsylvania Department of Transportation 
Important Bird Areas Program, Pennsylvania Audubon 
Important Mammal Areas Program, Pennsylvania Wildlife Federation 
Pennsylvania Society for Ornithology 
Local bird clubs 
Industry stakeholders 
Breeding Bird Atlas  
Research institutes and universities 
 

• Habitat Assessments for Priority Species 
Target: Determine habitat requirements and characteristics of optimum habitats for CWCS-
priority species. To identify the habitat management practices needed to create and maintain 
quality habitat for grassland-associated species. To assess suitability of reclaimed grasslands 
for Herps/Mammals of Concern. 
Measure: Surveys/studies initiated; management guidance developed. 
Issue: It is unknown whether grassland sites that support priority bird species also are 
suitable for grassland-dependent species from other taxa. Also, relatively little is known 
about what constitutes high-quality habitat and the effect of various management 
prescriptions on associated species. There is a need to examine abundance and reproductive 
success within different types of grassland communities including old fields, natural barrens, 
farmland and reclaimed strip mines.  
Prioritized Implementation Actions: 
Level 1 

• Perform intensive surveys of historic sites to assess the current presence of target 
species and the condition of the habitat. 

• Identify small and geographically isolated populations. 
• Identify imperiled populations facing imminent extirpation. 
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• Determine precise habitat and area needs of the highest-priority grassland-associated 
species (Species in Greatest Conservation Need, Immediate/High-Level Concern 
species)  

• Identify characteristics of sites with potential to support source populations. 
Level 2 

• Determine the location of essential attributes (i.e., nesting areas, primary 
hibernacula, etc.) at all extant sites. 

• Identify the use and success of species using marginal habitat such as median strips 
and abandoned mines.  

• Design monitoring studies to identify habitat requirements such as size and 
condition. 

• Identify impact of proscribed burn and potential for returning nesters within the 
burned area.   

• Conduct landscape level surveys that account for populations in fields at a variety of 
sucessional stages.  The goal is to identify limiting factors, such as populations of 
woody shrubs and other sucessional plants that preclude reproduction. 

• Perform research to determine the primary structural characteristics of preferred 
active season (and overwintering habitat) using methodology which would allow 
objective assessments of available habitat. 

• Determine the spatial ecology of males, non-gravid females, and gravid females at 
all extant sites.  

• Experimentally assess the ability to improve habitat and create suitable foraging and 
gestating/nesting areas. 

Coordination: 
Pennsylvania Game Commission, PLAP 
Pennsylvania Department of Conservation and Natural Resources 
Pennsylvania Department of Environmental Protection 
Pennsylvania Department of Transportation 
Important Bird Areas Program, Pennsylvania Audubon 
Important Mammal Areas Program, Pennsylvania Wildlife Federation 
Pennsylvania Society for Ornithology 
Local bird clubs 
Industry stakeholders 
Breeding Bird Atlas participants 
Research institutes and universities 
 
Level 2 – priority over the next 5-10 years 
 
• Management Planning  

Target: Develop and/or update (as necessary) management/recovery plans.  
Measure: Plans developed. 
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Issue: The Pennsylvania Game Commission and other site owners need to decide upon 
goals, strategies/protocols for periodic management intervention on older succeeding 
grasslands to retain their value as grassland habitats. Conservation partners need to establish 
goals, strategies, protocols for management and recovery of Immediate Concern, High-Level 
Concern species and Species of Greatest Conservation Need. 
Prioritized Implementation Actions: 
Level 1 
• Identify important sites for uncommon, patchily distributed grassland species that are 
currently not well monitored. 

• Develop management goals and strategies for priority grassland species. 
• Develop a process for determining which species should be targeted at which sites. 
• Develop supplemental inventory and monitoring programs to determine population 
levels.  

• Determine a process for deciding optimum uses/management objectives that relate to 
patch size, surrounding landscape matrix, dispersal requirements, etc.  

Level 2 
• Develop management protocols that are practical at the site level and useful to land 
managers (identify optimum grass species/mixes, seeding rates, mowing schedules, etc.).  

• Develop supplemental inventory and monitoring programs to determine population 
levels and to identify important sites for sedge wren, dickcissel, loggerhead shrike, 
northern harrier, eastern massasauga, bog turtle and other priority species. 

Coordination: 
Pennsylvania Game Commission, PLAP 
Pennsylvania Department of Conservation and Natural Resources 
Pennsylvania Department of Environmental Protection 
Pennsylvania Department of Transportation 
Important Bird Areas Program, Pennsylvania Audubon 
Important Mammal Areas Program, Pennsylvania Wildlife Federation 
Pennsylvania Society for Ornithology 
Local bird clubs 
Industry stakeholders 
Breeding Bird Atlas participants 
Research institutes and universities 
Conservation partners with an interest/expertise in grasslands management 
 

• Habitat Restoration for Priority Species 
Target:  Improve habitat conditions for Species in Greatest Conservation Need, Immediate 
Concern and High-Level Concern species. Expand the quantity and quality of available 
habitat. 
Measure: Restoration efforts initiated; changes in habitat conditions.  
Issues:  For many species, grassland habitat conditions at nearly all extant sites in 
Pennsylvania are currently compromised. Many species are limited to just a few occurrences 
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statewide. Conservation of these Immediate Concern species will likely require targeted and 
proactive habitat restoration efforts at priority sites. Target species: eastern massassauga, 
least shrew, short-eared owl, loggerhead shrike, and others. Restoration of riparian 
grasslands and wet meadows is particularly important.  
Prioritized Implementation Actions:  
Level 1  

• Manage secured areas to create or maintain open, old field/remnant prairie habitat 
where highest-priority species occur. This may require periodic mowing, prescribed 
burning, and/or limited herbicide application. For areas that have already 
experienced extensive succession to shrub and woodland, initially management may 
require significant overstory tree and woody vegetation removal efforts. The habitat 
management program for Jennings Environmental Education Center (Johnson et al., 
2000) may serve as a model for other sites. 

• Support CREP and other private lands incentive programs that have the potential to 
create/restore/manage grassland sites. 

• Restore and protect riparian/wet grasslands, old field habitats, and thickets to provide 
habitat for Immediate Concern species, corridors for wildlife movement, and to 
improve water quality. 

• Introduce suitable grassland management to grasslands close to sits currently 
occupied by Immediate Concern species in order to facilitate gene flow. 

• Monitor and maintain suitable hydrologic conditions at occupied wet-grassland sites. 
Level 2 

• Manage to create suitable habitat between existing populations to provide for 
dispersal and the potential for the unaided establishment of new, intermediate 
populations.  

• Monitor populations for response to habitat management programs. 
• Identify and assess potential habitats (i.e., areas that do not currently support 

grassland/old field-associated wildlife but could be converted to suitable habitat 
given proper management action). 

• Monitor colonization/use of manipulated habitats by grassland-dependent species. 
Coordination: 
Pennsylvania Game Commission, PLAP 
Pennsylvania Department of Conservation and Natural Resources 
Pennsylvania Department of Environmental Protection 
Pennsylvania Department of Transportation 
Important Bird Areas Program, Pennsylvania Audubon 
Important Mammal Areas Program, Pennsylvania Wildlife Federation 
Pennsylvania Society for Ornithology 
Local bird clubs 
Industry stakeholders 
Breeding Bird Atlas participants 
Research institutes and universities 
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20.10  STATEWIDE PRIORITY CONSERVATION ACTIONS - SPECIES SUITES 
 
• Improved Monitoring of Grassland-Nesting Birds 

Target: Improved monitoring of grassland-nesting species. 
Measure: Monitoring efforts/habitat assessments initiated or developed. 
Issue: The 2nd Pennsylvania Breeding Birds Atlas will provide information on the current 
range of grassland species within Pennsylvania.  However, the atlas will not be sufficient to 
provide accurate population estimates, hence detailed surveys of key areas of the state are 
required. 
Prioritized Implementation Actions: 
Level 1 
• Most grassland bird monitoring is best conducted using line transects with either fixed 
width or distance sampling techniques.  However, current Breeding Bird Survey  and 
Breeding Bird Atlas point counts are adequate. 

• The Northeast Partners in Flight Grassland Bird Working Group could be used to 
nominate sites based on results of the regional grassland bird surveys conducted by 
Massachusetts Audubon in 1997 and 1998.   

• Determine precise habitat and area needs of Henslow's/grasshopper sparrows and other 
priority grassland species.  Research should include demographic factors in order to 
determine characteristics of sites with potential to support source populations. 

Level 2 
• Develop and implement supplemental inventory and monitoring programs to identify 
important sites for Henslow's Sparrow and other uncommon, patchily distributed grassland 
species not well monitored by BBS. 

• Evaluate the effects of specific farming and management practices, such as timing of 
haying and grazing intensity, on productivity of grassland birds. 

• Assess the feasibility of using efficient, statistically defensible methods of estimating 
grassland sparrow abundance over broad geographic areas such as those developed by 
Mattice et al. (in press) and Diefenbach et al (in press). 

Coordination: 
Pennsylvania Game Commission, PLAP 
Pennsylvania Department of Conservation and Natural Resources 
Pennsylvania Department of Environmental Protection 
Pennsylvania Department of Transportation 
Important Bird Areas Program, Pennsylvania Audubon 
Important Mammal Areas Program, Pennsylvania Wildlife Federation 
Pennsylvania Society for Ornithology 
Local bird clubs 
Industry stakeholders 
Breeding Bird Atlas participants 
Research institutes and universities 
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• Grassland/Wetland Mosaic-Dependent Species – Habitat Management and 
Monitoring 

Target: Improve habitat conditions in wetland/grassland mosaics. Expansion of the quantity 
and improvement in the quality of available habitat at the existing eastern massasauga sites 
and other sites occupied by Immediate/High-Level Concern species.  
Measure: Acreage/sites targeted; monitor habitat conditions and population changes through 
semi-annual site surveys. 
Issues:  One of the most-imperiled species suites in the Commonwealth, these species 
require several specific types of habitat in close proximity for their survival. These include 
safe overwintering sites, foraging habitat, and gestating/basking areas. Habitat conditions at 
nearly all extant sites in Pennsylvania are currently compromised. Target species include: 
the eastern massasauga, Blanding’s turtle, least shrew and others listed in Appendix 20.1 
under “Grassland/wetland mosaics” and “Riparian grasslands.” Habitat loss and isolation of 
remaining populations are significant threats to remaining populations. 
Prioritized Implementation Actions:  
Level 1 

• Manage secured areas to create or maintain open, old field/remnant prairie habitat 
adjacent to wetland habitat. This may require periodic mowing, prescribed burning, 
and/or limited herbicide application. For areas that have already experienced 
extensive succession to shrub and woodland, initially management may require 
significant overstory tree and woody vegetation removal efforts. The habitat 
management program for Jennings Environmental Education Center (Johnson et al., 
2000) can serve as a model for other sites. 

• Monitor and maintain suitable hydrologic conditions at known hibernacula. 
Level 2  

• Increase available habitat areas by creating open habitat in adjacent, currently 
forested areas. 

• Secure acreage between disjunct habitats within sites that may serve as corridors for 
dispersal in order to increase the size of local populations avoid future isolation.  

• Manage to create suitable habitat between existing populations to provide for 
dispersal and the potential for the unaided establishment of new, intermediate 
populations.  

• Assess the genetic makeup of managed populations to determine genetic structure 
(levels of heterozygosity), population subdivision, patterns of gene flow, and extent 
of population isolation. 

• Increase the number of eastern massasauga populations to a total of seven  
geographically distinct units to reduce the probability of extinction caused by 
stochastic events. (See Species Account for detailed implementation actions). 

• Monitor populations for response to habitat management programs. 
Coordination: 
Pennsylvania Game Commission 
State and local conservation partners 
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Important Bird Areas Program, Pennsylvania Audubon 
Important Mammal Areas Program, Pennsylvania Wildlife Federation 
Foundations/corporations with an interest in grassland-associated species 
Industry stakeholders 
Private landowners 
 
20.11 SPECIES OF GREATEST CONSERVATION NEED - GRASSLANDS 
Significant effort was made in the course of CWCS development to identify and emphasize 
the unique role of Pennsylvania in conserving species of concern. A guiding objective of 
CWCS planning was to reach beyond “rarity,” a reactive mode that forces managers to 
simply document the declines of a species. To achieve truly comprehensive, truly proactive 
management, managers must begin to direct attention to those species and habitats for which 
Pennsylvania serves a responsibility role. 
 
Considering species of concern through the dual lens of responsibility and imperilment 
quickly reveals where conservation actions should be directed under the State Wildlife 
Grants program.  Focusing “endangered species prevention” efforts and proactive 
management on the following species associated with grassland habitats will provide 
conservation results that will have the greatest impacts at the state, regional, national, and 
global levels (Table 20.4). See Appendix 3 for full species accounts of all CWCS-priority 
species associated with grassland habitats. 
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Table 20.3: Species of Greatest Conservation Need – Grassland Habitats 
Refer to Appendix 3 for full species accounts of Species of Greatest Conservation Need as 
well as other CWCS-Priority species. 
 
 

Ohio 
Hills 

Lower 
Great 
Lakes 

Northern 
Plateau 

Pocono
Plateau 

Ridge 
and 
Valley Piedmont 

Coastal 
Plain 

Henslow’s 
Sparrow -
R XX xx xx     
Shorthead 
Garter 
Snake -R xx xx 

XX 
(Northwest 
portion)     

Blue-
Winged 
Warbler -R XX xx xx Xx xx XX xx 
Tundra 
Swan – R 
(migratory. 
Population)      XX  

 
XX – primary area of distribution 
xx  - secondary area of distribution 
(xx) – likely extirpated from area 
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 Appendix 20.1. Species-Habitat Associations for Grassland Habitats 
Clearly defining species-habitat associations is somewhat complicated. For each wildlife 
species, the particular habitat it uses is complex and is often comprised of several parts of a 
landscape and several land-cover types or communities. Additionally, many species change 
their habitat use during various seasons and life stages and this further complicates the 
conservation of species and key habitats.  Also, the effort of associating species with key 
habitats is confounded, because the habitat’s quality and/or function may rely upon 
unknown and/or off-site mechanisms.  Thus, for a species to be adequately conserved, all 
aspects of its key habitat(s) must be available in a quantity and quality sufficient for its 
survival.  
 
Though complicated and incomplete, it is nevertheless vitally important to attempt to 
associate species with their key habitats to begin formulating conservation goals and 
objectives. The following table contains summary information describing specific 
species/habitat associations relative to the habitat type covered in this section. This 
information is in DRAFT form and requires further refinement and additional input from 
technical experts to ensure its accuracy. Currently, Pennsylvania lacks a meaningful way to 
classify communities relative to terrestrial vertebrates. This is recognized as an ongoing 
priority by Pennsylvania’s natural resource agencies.  
 
Species-specific information detailing specific habitat requirements, the location and relative 
condition of key habitats, threats and factors affecting habitat quality and population trends 
of target species can be found in Appendix 3: CWCS-Priority Species Assessments. 
 
Table 20.3 CWCS-priority species-habitat associations for grasslands in Pennsylvania. 
(*Species which are limited to a specific physiographic region are noted, otherwise species 
occurs in several physiographic areas of the Commonwealth.) 

Category Quality  Specific types 
Micro-
quality 

CWCS-
Priority 
Species 

Physiographic 
Area* 

Non-
agricultural 
Grassland  Prairie-type  

Smooth 
Green Snake  

    
Eastern 
Meadowlark  

   
W/med-high 
vegetation Dickcissel OH 

      

   
Large, 
unfragmented

Upland 
Sandpiper  

    
Henslow's 
Sparrow-R  
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    Sedge Wren  

    
Northern 
Harrier  

    
Short-eared 
Owl  

    
Grasshopper 
Sparrow  

      

    
Loggerhead 
Shrike  

      

   
With nest 
cavities Barn Owl  

  Old fields  

Yellow-
breasted 
Chat  

    

Eastern 
spotted 
skunk RV 

    
Blue-winged 
warbler - R  

    
Eastern Box 
Turtle  

      

    
Smooth 
Green Snake  

   Riparian Least Shrew 
P- Adams, York  
Counties 

    
Southern Bog 
Lemming  

    
Northern 
Leopard Frog  

    
New Jersey 
Chorus Frog  

    

Shorthead 
Garter 
Snake-R  

    
Kirtland’s 
Snake OH 

    
Eastern 
Massasauga 

OH – Butler, 
Venango Counties

    

Eastern 
Ribbon 
Snake  

      

   
Large, 
unfragmented

Northern 
Harrier  

    Sedge Wren  

 
Low 
elevation 

Old field+ shrub 
mosaic  

Northern 
Bobwhite  
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    Sedge Wren  

    
Willow 
flycatcher  

    
Eastern Box 
Turtle  

    
Brown 
thrasher  

    
Blue-Winged 
Warbler - R  

  

Hemlock stands 
intermingled with 
field and meadow  

Long-eared 
Owl  

      

 
Wet 
Meadows 

Wetland/grassland 
complexes  

NJ Chorus 
Frog CP 

    
Coastal Plain 
Leopard Frog CP 

    
Northern 
Leopard Frog  

    
Eastern 
Massasauga 

OH – Butler, 
Venango Counties

    Sedge Wren  

    
Northern 
Harrier  

    

Tundra Swan 
–R –migr. 
popn P 

    

Solitary 
Sandpiper 
(migr. Popn)  

    
Blanding’s 
Turtle (LGL) 

    
Kirtland’s 
Snake OH 

    
Southern Bog 
Lemming  

   W/sandy soils
Eastern 
Spadefoot 

RV  - 
Northumberland, 
Berks Counties 

 Riparian   Least Shrew 
P (Adams, York  
Counties.) 

    

Eastern 
Ribbon 
Snake  

    
Eastern 
Massassauga 

OH – Butler, 
Venango Counties

    

Shorthead 
Garter 
Snake-R NP 

    Northern  
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Harrier 

    
Willow 
Flycatcher  

    
Northern 
Leopard Frog  

    
New Jersey 
Chorus Frog  

    
Kirtland’s 
Snake OH 

   
Sandy 
clearings 

Eastern 
Hognose 
Snake  

Agricultural 
Grassland      

  

Low altitude 
grasslands and 
pastures/old fields 

Barns, nest 
boxes, 
natural 
cavities Barn Owl P 

  
Wet pastures 
  

Wilson’s 
snipe  

    
Eastern 
Massasauga  

   
Vernal pools 
W/sandy soils

Eastern 
Spadefoot 

RV  - 
Northumberland, 
Berks Counties 

  

Mosaic of 
clearings and 
thickets  

Northern bob-
white quail 
(native)  

    
Brown 
thrasher  

  

Hemlock stands 
intermingled with 
grassy clearings 
and fields  

Long-eared 
Owl  

      

 

Cool 
season 
grass Pasture  

Upland 
Sandpiper  

    
Smooth 
Green Snake  

    
Northern 
Harrier  

    
Loggerhead 
Shrike  

    
Grasshopper 
Sparrow  

    
Henslow's 
Sparrow -R  

    Dickcissel  
    Eastern  
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Meadowlark 
      

   
With nest 
cavities Barn Owl  

      
      
  Hayfields  Bobolink  

  
Wet 
fields/pastures  

Wilson’s 
snipe  

    
Northern 
Harrier  

   
With nest 
cavities Barn Owl  

    Sedge Wren  

   
Vernal pools 
W/sandy soils

Eastern 
Spadefoot 

RV  - 
Northumberland, 
Berks Counties 

 
Grain 
fields 

Winter wheat, 
waste corn 

>40 acres in 
size 

Tundra Swan 
– migratory.-
R P 

      
Reclaimed 
Grassland   Large 

Upland 
Sandpiper  

    
Grasshopper 
Sparrow  

    
Henslow's 
Sparrow  

    
Eastern 
Meadowlark  

    
Blue-winged 
Warbler-R  

    
Smooth 
Green Snake  

    
Northern 
Harrier  

   

With 
wet/riparian 
areas 

Shorthead 
Garter 
Snake-R NP 

    
Northern 
Harrier  

• Species largely or entirely restricted to a specific physiographic area (LGL – Lower Great Lakes, 
OH – Ohio Hills, NP – Northern Plateau, RV – Ridge and Valley, P – Piedmont, CP – Atlantic Coastal 
Plain 
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Table 20.4. CWCS-priority species-habitat associations for grassland barrens in 
Pennsylvania. (*Species which are limited to a specific physiographic region are noted, 
otherwise species occurs in several physiographic areas of the Commonwealth.) 
 

Category 
Specific 
types 

Micro-
quality 

CWCS-
Priority 
Species 

Physiographic 
Area*

 
Specific Type 

Barrens 
Grassland-
type  

Eastern Fence 
Lizard RV 

Shale barrens 

   
Southern Bog 
Lemming  

 

   
Common 
Nighthawk  

 

   
Brown 
Thrasher  

 

   
Blue-winged 
Warbler-R  

 

   Wilson’s Snipe LGL  

  
>100 
acres 

Short-eared 
Owl  

unmowed grassy 
fields of greater 
than 200 acres in 
extent with 
minimal incursion 
of shrubs and 
trees 

   
Northern 
Harrier  

large-scale open 
grasslands 
(reclaimed 
stripmines) and 
wetlands 

Barren Sand plain  

Eastern 
Hognose 
Snake  

 

   Fowler’s Toad   
*Species largely or entirely restricted to a specific physiographic area (LGL – Lower Great 
Lakes, OH – Ohio Hills, NP – Northern Plateau, RV – Ridge and Valley, P – Piedmont, CP 
– Atlantic Coastal Plain 
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21.1 Location and Condition of Thicket/Shrubland Habitats 

Table 21.1: Barrens community types found in Pennsylvania. 
21.2 Threats to Shrubland Habitats in Pennsylvania 
 
21.3 Shrubland-Associated Species 

Table 21.2: CWCS-Priority species associated with temporal shrublands/early 
successional forest in Pennsylvania. 
Table 21.3: CWCS-Priority species associated with barrens habitats in Pennsylvania. 

 
21.4 Shrubland-Associated Wildlife Trends 

Figure 21.1: Distribution of declining early successional species from Breeding Bird 
Atlas records. 
 

21.5 Conservation and Management Needs of Thicket Habitats 
 Management of Reclaimed Strip-Mines as Shrublands 
 Education and Outreach 
 Development of Best Management Practices 
 Targeted Management of Barrens 
 Statewide Planning 
 
21.6 STATEWIDE PRIORITIZED CONSERVATION ACTIONS – THICKETS 
 Level 1 – highest priority over the next 1-5 years 
 Targeted Management of Priority Thicket Habitats 
 Develop Multi-Species Management Guidance 
 Technical Assistance to Private Landowners 
 Permitting of Future Mineland Reclamation 
 Level 2 – priority over the next 5-10 years 

Develop a Statewide Management Strategy for Thickets  
Convert Small Grassland Sites (<6 hectares) to Shrublands 

 
21.7 STATEWIDE PRIORITIZED CONSERVATION ACTIONS – THICKET-
ASSOCIATED SPECIES  
 Level 1 – highest priority over the next 1-5 years 

Habitat Restoration/Protection for Highest-Priority Species 
Level 2 – priority over the next 5-10 years 
Habitat Assessment of Thicket-Associated Species 

 Monitoring and Adaptive Management of Early-Successional Species 
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21.8 SPECIES OF GREATEST CONSERVATION NEED – SHRUBLAND 
HABITATS 
 Table 21.4: Species of Greatest Conservation Need – Thicket Habitats 
 IMMEDIATE CONCERN 
 Allegheny Woodrat 
 Spotted Turtle 
 Timber Rattlesnake 
 HIGH-LEVEL CONCERN 
 Appalachian Cottontail 
 Golden-Winged Warbler 
 Mountain Earth Snake 
 Northern Coal Skink 
 MAINTENANCE CONCERN 
 Blue-Winged Warbler 
 
21.9 SOURCES 
 
Appendix 21.1 Species-Habitat Associations for Thicket/Shrub Habitats in 
Pennsylvania 
 

Table 21.5: CWCS-Priority species-habitat associations for temporal 
shrublands/early successional forest in Pennsylvania. 
 
Table 21.6: CWCS-Priority species-habitat associations for naturally-occurring 
barrens in Pennsylvania.  
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SECTION 21 – THICKET/SHRUB HABITATS  
 
 
Shrub/thicket habitats in Pennsylvania may occur either as temporal or near-permanent 
habitat patches. Temporal thicket patches result primarily from farmland abandonment, 
reclamation and/or succession of reclaimed strip-mines, forest clear-cutting, natural forest 
disturbances and maintenance of shrub-wetlands by beaver activity.  
 
Regenerating clearcuts and reclaimed surface mines provide habitats that mimic natural 
shrub communities in structure and may be important to native thicket-associated species.  
These habitats are usually ephemeral, lasting generally five to 10 years after disturbance, 
and they occur in a wider variety of forest types and at lower elevations.  In addition to 
providing habitat for native priority species, these areas support additional early-
successional species that formerly may have been rare in this forested state. 
 
Near-permanent thicket patches occur in a few limited geographic areas as naturally-
occurring barrens. Naturally-occurring shrubland barrens are a unique and globally-
imperiled habitat in Pennsylvania, and as such are given separate attention throughout this 
section of the CWCS. 
 
Naturally-Occurring Barrens 
(adapted from Orndorff 2005) 
 
Naturally-occurring open habitats, or barrens, are unique assemblages of plant communities 
that support many rare and threatened plant and animal species. Currently there is no 
estimate of the acreage in natural barrens statewide.  Davis (1993) chronicles old-growth 
barren habitat of shrub-scrub predominantly encompassing 17,624 acres total.  Some of that 
area may be grassy barrens as well. 
 
21.1 Location and Condition of Thicket/Shrubland Habitats 
 
Temporal shrublands/thickets are not easily quantified in current inventory and mapping 
methods. As a result, there is no accurate estimate for the amount of acreage in temporal 
thicket habitats. Furthermore, early-successional habitats are defined differently by different 
people. Wildlife that inhabits a second-year field as compared to an overgrown orchard or 
10-year-old forest are quite different. Thus, it is important to keep definitions in mind. In 
1989, the U.S .Department of Agriculture forest inventory (Alerich 1993) found that about 
15 percent of Pennsylvania’s timberland (three million acres) was in the sapling stage, or 
young forest. 
 
In Pennsylvania, these early-successional forests are in decline (McWilliams et al. 1995). 
From 1978 to 2002, the total acreage in Pennsylvania forestland remained stable, but the 
proportion in early-successional stages (seedling, sapling and non-stocked) declined from 
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20.7 percent to 11.8 percent (Alerich 1993, McWilliams et al. 1995). While the aging of 
trees is the primary factor in loss of key habitats, factors such as highway and urban 
development, intensification of agriculture, and slowing farm abandonment all contributed 
to decreasing quantity and quality of optimum thicket habitats. 
 
 
Naturally-Occurring Barrens 
Pennsylvania has four major barrens community complexes (including ridgetop acidic 
barrens, mesic-till barrens, serpentine barrens, and shale barrens) and several minor 
shrubland community types (Table 21.1).  Most barrens communities are restricted to xeric-
shallow soils, with the exception of mesic-till barrens found on the Pocono Plateau. 
 
Table 21.1: Barrens community types found in Pennsylvania. For detailed descriptions, 

readers are referred to the following sections of Appendix 4: 
Pennsylvania Natural Community Types Appendix 4, pages: 
SHRUBLAND BARRENS 35-39 
Coniferous Terrestrial Shrublands 36 
Red Cedar - Prickly Pear Shale 36 
Red Cedar - Pine Serpentine 36 
  
Conifer-Broadleaf Terrestrial Shrublands 37 
Red cedar - Redbud shrubland 37 
  
Broadleaf Terrestrial Shrublands 37-39 
Low Heath Shrublands 37 
Low Heath - Mountain Ash 37 
Scrub Oak shrublands 38 
Rhodora - Mixed Heath - Scrub Oak 38 
Great Lakes Bayberry – Cottonwood 39 

 
 
The mesic-till barrens, located on the southern edge of the Pocono Plateau in northeastern 
Pennsylvania, include the largest areas of barrens vegetation in Pennsylvania. They are 
dominated by scrub oak, sheep laurel, lowbush blueberries and rhodora, and have a shrub-
savanna appearance with an open overstory of pitch pine (Latham et al. 1996). Unlike many 
of the barrens in eastern North America, which typically grow in excessively drained soils or 
shallow-to-bedrock substrates, these barrens grow in mesic soils forming in glacial till. 
Some plants characterized as wetland indicator species comprise a significant portion of the 
barrens, along with other more xeric vegetation typical of barrens communities (Latham et 
al. 1996). These barrens contain the highest concentration of globally-rare plant and animal 
species in Pennsylvania (Davis et al. 1991). 
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The ridgetop acidic barrens community consists primarily of scrub oak barrens, pitch pine-
scrub oak barrens, and some heath barrens. Scrub oak is the dominant canopy species with 
pitch pine, black gum, chestnut oak, and sassafras occurring in localized patches and 
infrequently scattered throughout. The barrens are primarily restricted to the highest, most-
exposed portions of the ridge and are surrounded by slopes and drainages with mixed 
hardwood forests. Known locations of ridgetop acidic barrens occur in Lackawanna County 
(Moosic Mountain barrens), Luzerne County (Arbutus Peak barrens), Centre County (Scotia 
barrens), and Schuylkill County. The Moosic Mountain barrens was recognized in the 
Lackawanna Natural Area Inventory as one of the largest barrens complexes in 
Pennsylvania and graded good to excellent in quality. The Scotia barrens are a pitch pine-
scrub oak barrens system that lies in a region of uncharacteristic temperature ranges which, 
in normal conditions, can produce a month of subzero minimum temperatures per year and 
frost in midsummer (ClearWater News 2004). According to the Centre County Natural 
Heritage Inventory, the unique topography makes it an area of exceptional significance from 
a biodiversity standpoint. CWCS-priority species associated with ridgetop acidic barrens 
complex include Allegheny woodrat, timber rattlesnake, eastern hognose snake, northern 
copperhead, and Appalachian cottontail. 

The serpentine barrens are located along the Pennsylvania and Maryland border in Lancaster 
and Chester counties. There are a total of eight sites, seven in Pennsylvania, totaling 2,100 
acres, the largest expanse of serpentine vegetation in eastern temperate North America. 
These barrens represent those areas where serpentinite bedrock is either exposed or is near 
enough to the surface to influence soil properties. A site conservation plan for the serpentine 
barrens conducted by the Pennsylvania Science Office (PSO) of The Nature Conservancy 
(TNC), as well as  TNC, identified the serpentine vegetation as the conservation target, 
which is defined as any assemblage of plants with a large proportion of species having high 
regional fidelity to soils weathered from ultramafic rocks (Latham 2000.) According to PSO, 
these barrens are ranked as highly significant to significant and contain many rare plant and 
animal species. 

The shale barrens are located in southcentral Pennsylvania, specifically Fulton, Bedford and 
Huntingdon counties. A shale barren is a steep south-facing slope where the bedrock is 
composed of shale and the rocky, dark, shale soils can reach temperatures of 140-degrees F 
when the sun is shining full strength. Despite the dry living conditions, many species have 
become adapted to this habitat including the Pennsylvania shale barrens evening primrose, 
cat’s paw ragwort, fence lizards and many rare moth species. Shale barrens are only found 
from southern Pennsylvania through West Virginia to southern Virginia thereby leaving 
many of the species dependent on them listed as threatened and endangered. 
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21.2 Threats to Shrubland Habitats in Pennsylvania 
 
The primary threat influencing the existence of species associated with temporal shrublands 
in Pennsylvania is loss of early successional habitat and corresponding lack of suitable 
habitat connectivity for dispersal/gene flow.  The amount of early successional forest habitat 
has been decreasing for decades (Alerich 1993) in Pennsylvania because timber harvest rates 
have not kept pace with succession of forest vegetation. Gene flow and dispersal of thicket-
associated species residing in temporary clearings within forests are impacted by forest 
succession and forest composition changes.  As a result, the remaining early successional 
habitats are becoming fragmented.  Fortunately, this type of fragmentation does not have to 
be permanent and can be addressed through proper forest planning and the application of 
appropriate silvicultural techniques. 
 
Permanent fragmentation of habitat caused by human development is a more serious 
problem for thicket-associated species.  Shrub/scrub and thicket habitats have been 
developed for sand and gravel mining, construction and flooding of the Allegheny 
Reservoir, intensive agricultural use, and housing.  For example, counties in the Poconos are 
now considered part of the New York City metropolitan area because of the number of 
commuters who reside in these counties, and are experiencing some of the largest population 
growth and housing development rates in Pennsylvania.  These changes are resulting in 
permanent fragmentation of forested habitats.   
 
Poor forest regeneration caused by acid deposition (Sharpe and Drohan 1999) and over-
browsing by white-tailed deer (Scott and Yahner 1989) likely is having an adverse effect on 
thicket habitat quality.  Glazer (1959) noted that introduced snowshoe hares were less likely 
to become established in areas where white-tailed deer reduced available browse.  In 
addition, poor silvicultural practices can adversely affect habitat quality for thicket-
associated species.  Properly-applied silvicultural practices ensure forest regeneration with 
high stem densities (e.g., clearcuts or shelterwood cuts), but these techniques often are not 
applied on private lands. 
 
Thickets were once a common sight along field edges and wetter areas of pastures and 
orchards.  “Clean farming” practices, larger field and farm sizes (Cuff et al. 1989) have 
decreased the availability of shrubby edges and early successional habitats across the state, 
reducing cover for wildlife.   Loss and fragmentation of shrubby lands, a reduction of 
abandoned farmland, and continued loss of wetlands to development also have contributed 
to the loss of early-successional habitats overall.   
 
Finally, climatic changes and invasive species could have significant effects on the viability 
of snowshoe hares in Pennsylvania. With milder winters, there is usually less snow cover, 
which puts snowshoe hares at greater risk of predation because of their white pelage in 
winter.  Some subspecies in the southern range have evolved to forego pelage coloration 
change (Dalquest 1942 in Murray 2003). The spread of the hemlock woolly adelgid (HWA), 
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an Asian insect that causes mortality in northern hemlocks, could result in the total loss of 
the primary species providing conifer cover in Pennsylvania.  Especially in the Poconos, loss 
of hemlocks could result in degradation of existing habitats used by snowshoe hares. 
 
Optimum thicket habitat, in the form of reverting farmland, is readily available in the 
southcentral part of the state, and throughout much of the Ridge and Valley Province. 
Habitat quality in this region, in the form of diverse structural quality -- densely grouped, 
soft mast-producing cover with multiple upright stems, is susceptible to deer over-browsing.  
 
Naturally-Occurring Barrens 
Throughout the northeastern U.S., barrens habitats are in decline as a result of development, 
forest maturation, and fire suppression (DeGraaf and Yamasaki 2003). Many of the species 
that depend on the barrens also are declining, including suites of shrubland birds (Dettmers 
2003). 
 
Native grasslands and shrublands, such as the barrens habitats, are threatened by 
development and lack of a fire regime to maintain habitat structure (Latham et al.  1996; 
Thorne et al 1995).   Many of these sites are formed on natural sand-plains and need regular 
burning to remain suitable habitat.  Fire was historically a natural part of these 
ecosystems. As fire suppression has been a priority in recent decades, barrens habitats may 
be losing some of their unique structure (Appendix 2, page 143).  Some agencies and 
conservancies have begun using fire as a management tool to manage grassland and barren 
habitats, though the ‘science’ of fire-based barrens management is still being developed 
(TNC personal communication). 
 
Ensuring that multi-species management considerations and issues are incorporated when 
developing management plans for protecting natural grasslands is an obvious necessity for 
comprehensive management to be successful. Comprehensive management and protection 
of these sites may be easier to implement if actions are designed to accommodate CWCS-
priority vertebrates as well as rare plants and invertebrates. 
 
21.3 Shrubland-Associated Species 
 
Temporal thickets comprised of young forest, reverting farmland, and farms with thick 
shrubby areas are important habitat for a variety of wildlife. Field-nesting species such as 
the ring-necked pheasant use these areas for winter cover, and the golden-winged warbler, 
yellow warbler and field sparrow and a diversity of small mammals use these sites for 
nesting and cover. Low swampy thickets or abandoned farmland harbor species such as the 
American woodcock or common snipe (Brauning 1992). Swampy thickets also provide 
cover for wintering mammals. Overgrown thickets are also important habitat for wintering 
ring-necked pheasants and cottontails, and provide cover for black bear and deer.    
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Wetter sites too provide habitat for early successional species. With stable water levels, the 
edges of some emergent marshes are often "fringed" with shrubs creating a habitat transition 
into surrounding uplands. Many species use these edge habitats and their territories often 
encompass patches of forested wetland where tree species are stunted and are structurally 
similar to shrub-dominated sites. Historically, beaver populations have greatly influenced 
these sites. As beavers have recolonized northern forests after their near elimination during 
the height of the colonial fur trade, some shrub habitat is lost when alder-dominated riparian 
areas are flooded. However, these sites readily revert to shrubland habitat after prolonged 
abandonment by beavers.    
 
Significant amounts of habitat for shrub-scrub species also exist along powerline and 
pipeline corridors (Litvaitis 1999). Although not all corridors are managed equally; some are 
maintained with little shrub and tree growth and others are allowed to develop robust stands 
of deciduous shrubs.  How these sites are managed is extremely important and determines 
the amount and structure of the habitat that occurs there.   
 
Table 21.2: CWCS-Priority species associated with temporal shrublands/early 
successional forest in Pennsylvania. (* see also, CWCS Sections 12, 13 – Forest Habitats) 
 
IMMEDIATE 
CONCERN 

SPECIFIC HABITAT REQUIREMENTS 

Northern Bobwhite Quail 
Colinus virginianus 

Scattered shrubs and briars interspersed with moderately dense 
herbaceous or grassy vegetation in York, Lancaster, Chester 
counties 

Spotted Turtle – R 
Clemmys guttata 

Soft-bottomed aquatic habitats, including small streams, marshes, 
swamps, and vernal pools with upland forests or open habitats 

  
HIGH LEVEL 
CONCERN 

SPECIFIC HABITAT REQUIREMENTS 

Appalachian Cottontail –R 
Sylvilagus obscurus 

High elevation flat ridgetops dominated by mountain laurel with 
interspersed grassy openings; small, recently planted pine 
plantations with significant grass and forb cover; young clearcuts; 
also low elevation beaver meadows w/ thickets. 

Golden-Winged Warbler -R 
Vermivora chrysoptera 

Mosaic of herbaceous patches and shrubby thickets located along a 
forest edge, often at higher elevations; increasingly found in higher 
elevation bogs and forested wetlands 

  
PENNSYLVANIA 
VULNERABLE 

SPECIFIC HABITAT REQUIREMENTS 

Yellow-Bellied flycatcher 
Empidonax flaviventris 

Conifer forests and wetlands in higher elevations and northern 
counties; nest within large blocks of forested wetlands 

  
MAINTENANCE 
CONCERN 

SPECIFIC HABITAT REQUIREMENTS 

American Woodcock Mix of habitats, including small, scattered openings and dense 
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Scolopax minor stands of shrubs and young trees 

Blue-Winged Warbler 
Vermivora pinus 

Early-mid successional forests and thickets with openings; areas 
marked by patches of herbs, shrubs, and trees and often located 
near a forest edge 

Brown Thrasher 
Toxostoma rufum 

Brushy mosaic habitats ("odd areas" -hedgerows, multiflora rose 
thickets, overgrown fields and pastures, and forest edges); prefer 
large (>0.5 hectares) overgrown fields with open foraging areas, 
thick brushy nesting areas, abundant song perches 

Snowshoe Hare 
Lepus americanus 

Dense thickets (>2-meter stem height); 5-15 years after clear-
cutting in northern hardwoods and mixed-oak forests; natural scrub 
oak barrens 

Whip-poor-will 
Caprimulgus vociferus 

Early to mid successional and open, forested habitats near 
clearings 

Willow Flycatcher 
Empidonax traillii 

Low-elevation shrub swamp, wet meadow, and brushy habitats 
along streams and the edges of ponds and marshes; sometimes dry 
upland sites 

Wilson’s Snipe 
Gallinago delicata 

Wet meadows and poorly drained pastures where cattle maintain 
the vegetation in a cropped condition 

Yellow-Breasted Chat 
Icteria virens 

Low, dense shrub habitats with an open or partially open tree 
canopy in regenerating clearcuts, forest edges, abandoned 
farmland, burned forest, and shrubby margins 

 
 
Naturally-Occurring Barrens 
One challenge is to associate CWCS-priority vertebrate species with barrens ecosystems.   
There is a tendency to consider barrens chiefly in terms of their lepidopteran and botanical 
taxa.  In this regard, barrens certainly have great ecological value.  In the context of SWG, 
we must consider their value to other organisms.  The Appalachian race of Bewick's Wren 
(Partners In Flight Watch List high priority) was once found on the ridgetop acidic barrens 
of western Pennsylvania.  In the Poconos, some birds associated with early successional 
forests or thickets are more common in pine-oak barrens than in the local landscape.  Some 
examples are golden-winged warbler, prairie warbler, common yellowthroat, eastern 
towhee.  Some ground-nesting forest species also are fairly common, including the ovenbird, 
black-and-white warbler, hermit thrush, and whip-poor-will.  In the serpentine barrens -- or 
“state-line barrens”, northern bobwhite quail have been found nesting in the past decade or 
so.  Golden-winged warblers are fairly common in the "Scotia" Barrens near State College.   
 
Barrens often are fragmentary in nature because of local geography.  Even where a fire 
regime is allowed, there often are incursions of narrow bands of wetland or riparian forest 
habitat where streams intersect the thin-soiled, rocky, or sandy barrens.  In these moist areas, 
one can find American woodcock and other species associated with moister habitats.  The 
barrens themselves often have a ground cover of moss and dense vegetation that creates a 
complex understory that supports a diverse and plentiful arthropod community. The scrub 
oaks produce surprising yields of acorns that are food for a variety of species, both game and 
non-game.  In the grassy fire lanes of the Pocono till barrens, northern harriers forage from 
nests constructed in nearby scrub wetlands.   
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Rocky outcrops are a feature of some barrens, particularly in the acidic ridgetop barrens of 
montane landscapes.  These rocky outcrops may have value for CWCS-priority species that 
are not ordinarily considered barrens associates, such as Allegheny woodrat and timber 
rattlesnake. Depending on geographic location, Appalachian cottontail and snowshoe hare 
also are found in relatively high numbers in barrens habitats. 
 
An exemplary barrens site is known as the State Line barrens (Important Bird Area 59).  
This fragmented chain of pine-oak barrens runs from Chester and Lancaster counties south 
into Maryland and extending into Baltimore.  Among the priority species that breed in these 
barrens are prairie warbler and northern bobwhite.  Bobwhites have nested in these barrens, 
even in recent years (Chester County Natural Areas Inventory).  Game Commission land 
management personnel report that quails once were common in this area in greenbriar 
tangles.   
 
 
 
Table 21.3: CWCS-priority species associated with barrens habitats in Pennsylvania.  
 
IMMEDIATE 
CONCERN 

SPECIFIC HABITAT REQUIREMENTS 

Allegheny Woodrat – R 
Neotoma magister 

Sandstone and/or limestone rock habitats in unfragmented oak-
hickory forest communities 

Northern Bobwhite Quail 
Colinus virginianus 

Scattered shrubs and briars interspersed with moderately dense 
herbaceous or grassy vegetation in York, Lancaster, Chester 
counties 

Olive-Sided Flycatcher 
Contopus cooperi 

Clearings within old growth conifer forest, sphagnum bogs, burned 
over forest, swampy lake edges, and beaver meadows 

Spotted Turtle – R 
Clemmys guttata 

Soft-bottomed aquatic habitats, including small streams, marshes, 
swamps, and vernal pools w/ upland forests or open habitats 

Timber Rattlesnake – R 
Crotalus horridus 

Sandstone and/or limestone rock habitats in unfragmented oak-
hickory forest communities 

  
HIGH LEVEL 
CONCERN 

SPECIFIC HABITAT REQUIREMENTS 

Appalachian Cottontail –R 
Sylvilagus obscurus 

High elevation flat ridgetops dominated by mountain laurel with 
interspersed grassy openings; small, recently planted pine 
plantations with significant grass and forb cover; young clearcuts; 
also low elevation beaver meadows w/ thickets 

Eastern Spotted Skunk 
Spilogale putorius 

Dry oak, Virginia pine, and pitch pine forested rocky ridges and 
ravines; reverting farmland 

Long-Eared Owl 
Asio otus 

Conifer (hemlock) woods intermingled with field and meadow 

Mountain Earth Snake-R 
Virginia valeriae pulchra 

Deciduous/mixed forests - moderate to steep hillsides with an 
abundance of rocky cover and vegetation 

Northern Coal Skink – R Open habitat (less than 50 percent canopy cover by trees) where 
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Eumeces anthracinus 
anthracinus 

rocks and logs provide abundant cover 

  
PENNSYLVANIA 
VULNERABLE 

SPECIFIC HABITAT REQUIREMENTS 

Red Crossbill 
Loxia curvirostra 

Northern boreal forest; eastern white pine, red pine, eastern 
hemlock, red spruce, and white spruce 

  
MAINTENANCE 
CONCERN 

SPECIFIC HABITAT REQUIREMENTS 

American Woodcock 
Scolopax minor 

Mix of habitats, including small, scattered openings and dense 
stands of shrubs and young trees 

Brown Thrasher 
Toxostoma rufum 

Brushy mosaic habitats ("odd areas" - hedgerows, multiflora rose 
thickets, overgrown fields and pastures, and forest edges); prefer 
large (>0.5 hectares) overgrown fields with open foraging areas, 
thick brushy nesting areas, and an abundance of song perches 

Fowler’s Toad 
Bufo fowleri 

River bottoms, lake edges, sandy places, urban gardens with 
alluvium deposits of dry gravelly and sandy substrate 

Prairie Warbler 
Dendroica discolor 

Brushy second growth, dry scrub, low pine-juniper, mangroves, 
pine barrens, burned-over areas, and sprout-lands 

Snowshoe Hare 
Lepus americanus 

Dense thickets (>2-meter stem height); 5-15 years after clear-
cutting in northern hardwoods and mixed-oak forests; natural scrub 
oak barrens 

Whip-poor-will 
Caprimulgus vociferus 

Early to mid successional and open, forested habitats near 
clearings 

Willow Flycatcher 
Empidonax traillii 

Low-elevation shrub swamp, wet meadow, and brushy habitats 
along streams and the edges of ponds and marshes; sometimes dry 
upland sites 

Yellow-Breasted Chat 
Icteria virens 

Low, dense shrub habitats with an open or partially open tree 
canopy in regenerating clearcuts, forest edges, abandoned 
farmland, burned forest, and shrubby margins 

 
 
 
21.4 Shrubland-Associated Wildlife Trends 
(adapted from Appendix 2) 
 
The decline of shrub-early succesional species in eastern North America has received 
relatively little attention. Loss of this habitat type to reforestation is often seen as a return to 
more “natural” conditions. Similarly to grassland-associated species in the Northeast, 
shrubland-dependent wildlife are often seen as species that only colonized the region in 
response to human activity, and that will eventually return to the lower population levels 
they previously experienced (Askins 2000).  However, many of these species occurred 
historically in the Commonwealth, occupying forest gaps created by disturbances, such as 
fires and storms and openings by native Americans and larger openings. Fire control and 
intensive trapping of beavers in the remaining large patches of forest have been factors 
decreasing the amount of suitable habitat for shrubland habitats (Askins 2000). 
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Temporal thickets are a declining cover type in Pennsylvania. U.S. Department of 
Agriculture surveys show sapling stage habitat declined by about five percent from 1978 to 
1989. Thicket habitats on farmlands have been reduced as well.  As a result, early 
successional species exhibited strong declines from 1966 to 2000 on Breeding Bird Surveys.   
The woodcock has declined at a rate of 5.5 percent per year since the 1960s (U.S. Fish and 
Wildlife Service unpublished data, J.  Kelley).   Its dependence on wetlands and the 
combination of moist shrubby thickets with open areas for displaying has left it vulnerable 
to the loss of these habitat mosaics.   
 
During the Breeding Bird Atlas conducted in the l980s, sensitive or declining species that 
use thicket habitats such as the field sparrow, prairie warbler, and yellow-breasted chat, 
were found in small numbers throughout the state, with no apparent regional concentration 
(Brauning 1992, Myers and Bishop 1999; Figure 21.1).  In western Pennsylvania, some 
concentration is found that may represent clusters around reclaimed strip mine edges. 
 
 

 
 
Figure 21.1: Distribution of declining early successional species (e.g., golden-winged 
warbler, brown thrasher, etc.), from Breeding Bird Atlas records (Brauning 1992).  
(Note: the concentration in southwest is an artifact of observer effort). 
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Species showing drastic changes include the field sparrow, yellow-breasted chat, and song 
sparrow with populations in Pennsylvania declining at 3.5 percent, 2.1 percent, and 1 
percent per year since 1980, respectively. Other species, such as the golden-winged warbler, 
began to decline earlier, an 8.5 percent decline since 1966. Grouse tend to have higher 
densities in young forest (10-30 years), however, they are still common in older forests as 
well. In contrast, field and song sparrow and other true thicket-associated species are not 
found in forest, but are limited to fields or thickets that have not matured into forest. 
 
21.5 Conservation and Management Needs of Thicket Habitats 
Shrub habitats support several high priority species in the Commonwealth: the Appalachian 
cottontail, a Species of Greatest Conservation Need, relies upon both permanent and 
temporary thicket habitats within a forested matrix, as does the snowshoe hare. Rough green 
snakes and many other CWCS-priority species rely upon riparian thicket habitats. Likewise, 
the prairie warbler occurs in pine-oak barrens and other thicket habitats.  In areas where 
farmland has been abandoned and in areas currently managed as shrub habitat for wildlife, 
attention to the needs of the prairie warbler and associated species is a high conservation 
priority.  Since American woodcock and northern bobwhite quail also share this habitat, 
management for both game and non-game species in these areas may be particularly 
compatible. 
 
Management of Reclaimed Strip Mines as Shrublands 
Reclaimed strip mines can make important contributions to the conservation of thicket-
associated species if they are allowed to succeed to shrub cover, and are maintained in that 
early-successional stage over the long term. These areas are important because of their size, 
and effort should be made to develop a decision-making process whereby managers decide 
which sites are best suited as grasslands and which sites are best suited as shrublands. Either 
way, a long-term commitment to maintaining these habitats is necessary. Areas showing five 
species or more on the Atlas map are habitats providing extensive thickets, over-grown 
farmsteads, or early successional forest.  Such sites could be evaluated for future 
management to conserve shrub habitats. 
 
Education and Outreach 
One of the greatest challenges ahead in dealing with the decline of early-successional habitat 
and associated bird species is convincing the public that action is needed and that such 
efforts are not contradictory to maintaining diverse ecosystems (Litvaitis et al. 1999). 
Species associated with temporal shrublands require brushy cover, a habitat type not 
generally favored by private land owners or the forest industry because of its lack of 
economic return. Furthermore, these habitats require active management to prevent forest 
succession.  
 
Outreach targeted at both professional and private audiences could help highlight the 
importance of these habitats and encourage their long-term maintenance and management. 
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Important components of a public (and professional) outreach message would include: 1) 
most species using this habitat type are in decline; 2) shrubland-associated species are not 
typically sensitive to patch size, unlike grassland-dependent species, therefore even efforts 
on small properties can effect local populations; 3) this habitat occurs in Pennsylvania 
largely as a result of human disturbance either through forestry practices or former 
agricultural land, so active management is required. Suitable habitat for some species exists 
in such heavily managed systems as utility corridors, and; periodic disturbances are 
important if persistence of some of this habitat type is desired over long periods of time. 
 
Other public involvement objectives could include: building partnerships with utility 
operators for maintenance of shrubby conditions along powerlines and other corridors, and; 
building a volunteer network for monitoring of shrub-dependent species along utility 
corridors and other suitable anthropogenic shrub habitats. 
 
Development of Best-Management Practices 
This group of species, with the exception of American woodcock, is largely overlooked by 
land managers and biologists.  Considerable attention has focused on the decline of 
American woodcock populations and where management programs have been introduced 
for this species other birds of early successional habitats likely have benefited.  Recently, 
awareness of habitat loss for early successional species has broadened to include nongame 
species.  Most of the attention, especially by conservationists, has been focused on grassland 
and shrub-nesting birds and could be broadened to include high-priority species from other 
taxa.   
 
Opportunities for conserving shrubland habitat will often be tied to the management of 
grasslands or agricultural lands, because the majority of habitat for both species will not be 
maintained without human intervention.  A continuum of grassland to shrubland habitat may 
be achieved by varying the intensity of management on any given property. Whereas many 
grassland species are area sensitive, most shrub-associated birds are typically not sensitive to 
patch size.  Many of these species will use small patches of habitat within an otherwise 
undesirable matrix.   
 
Furthermore, maintaining shrubland species in primarily forested landscapes may be 
possible without causing many of the negative effects of fragmentation that affect forest-
dwelling species.  This is because shrub species can take advantage of small habitat patches 
distributed throughout the forested matrix.  For example, a narrow power-line corridor 
extending though a forested landscape may support large numbers of shrub-nesting birds 
without reducing suitability of the region to forest-breeding species.  Managed logging also 
may create suitable habitat in some areas while, at the same time generating revenue.   
 
Litvaitis et al. (1999) suggest that management recommendations for shrubland birds will 
differ based on the landscape context.  In more forested regions they recommend 
management follow a “shifting mosaic” model that will mirror a natural disturbance pattern 
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by providing for several small patches and a few large patches of shrub. In more modified 
landscapes, they recommend consolidation of existing patches, including powerline 
corridors.  Clustering patches would facilitate movement of birds between patches, and 
would be more likely to safeguard against local extinctions. 
 
Habitat requirements for priority species in this habitat suite are similar, and there is overlap 
in management recommendations between species.  In particular, management practices for 
American woodcock, the only priority early-successional species that is extensively 
managed in Pennsylvania, may have important benefits for golden-winged warbler 
populations, a species of Greatest Conservation Need. 
 
Targeted Management of Barrens 
The conservation of disturbance-dependent birds in eastern North America has been 
recognized as an important conservation problem (Hunter et al. 2001, Askins), but this 
problem is rarely recognized in context of the reduction in size and quality of barrens 
ecosystems.  Though widely recognized for their importance in the conservation of rare 
plants and invertebrates, barrens also should receive targeted attention and management as 
critical habitat for thicket-associated species. Naturally-occurring shrub communities should 
be given high priority for conservation, because these likely represent ancestral habitats that 
supported original populations of bird species dependent on this habitat type (Partners In 
Flight Ohio Hills Physiographic Summary).  Examples are pitch pine-scrub oak barrens 
associated with ridgetops, beaver impoundments in headwater streams and valley bottoms, 
and areas regenerating from fires or other natural disturbances.  A majority of these natural 
communities occur at higher elevations and potentially support the highest-priority bird 
species in this suite.   
 
Pine barrens represent an increasingly rare disturbance-dependent habitat type important to 
populations of shrubland birds.  This habitat is maintained by frequent low-intensity fires 
that periodically remove the understory.  As houses and other structures are built, fire 
suppression allows encroachment of species that dominate and eventually eliminate this 
community.  Maintaining these communities will require acquisition or cooperative 
agreements with landowners to allow periodic burns. 
 
Statewide Planning 
A statewide thicket management and conservation initiative, similar to the proposed 
grasslands initiative (see CWCS Section 20), may be helpful in conserving high-priority 
sites for the long term. 
 
Statewide conservation objectives should include: 1) Conducting a thorough inventory of 
existing shrub habitat to determine the most important sites for priority species; 2) Reducing 
the rate of shrub and early successional habitat loss; 3) Statewide planning to identify 
grasslands that might better serve CWCS-priority species if allowed to succeed to 
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shrublands (and vice versa); and 4) Development of multi-species management guidelines 
that incorporate game/non-game needs for public and private resource managers. 
 
Conserving populations of early successional species will require active management to 
maintain early successional conditions, as well as tracking changes in abundance of natural, 
early successional communities.  Development of best-management practices for utility 
corridors might minimize use of herbicides to control tree species and allow for sufficient 
growth of shrubs to be suitable for some members of this suite of species.   
 
21.6 STATEWIDE PRIORITIZED CONSERVATION ACTIONS – THICKETS 
 
Level 1 – highest priority over the next 1-5 years 
 
• Targeted Management of Priority Thicket Habitats 

Target: Conservation of priority thickets that support a diversity of CWCS-priority species.  
Measure: Sites protected.  
Issue: Reclaimed strip-mines can provide high-quality thicket habitat, because of their large 
size. Given the growing commercialization potential of reclaimed mine sites, exemplary, 
large-scale, thicket habitats should be a Game Commission acquisition priority while land 
values are still relatively low.  Sites can be protected through outright purchase, easement, 
corporate donation, or trade/exchange agreements when negotiating lease fees, etc.  
Prioritized Implementation Actions: 
Level 1 
• Conduct a thorough inventory of existing barrens/thicket habitats to identify the most 
important sites for priority species. 

• Develop a database of known high-quality thicket habitat on public lands. Areas 
showing five species or more in Figure 21.1 are habitats providing extensive thickets.  
Such sites could be evaluated for future management attention to conserve shrub habitats. 

• Prioritize sites for protection 
Level 2 
• Assess feasibility of acquisition/permanent easement of highest-priority thicket habitats 
by state agencies, private organizations, or other groups that would have the ability to 
implement management actions on a long-term basis. 

• Protect priority sites through easement, incentives, long-term agreements, or 
acquisition. 

• Maintain protected sites as thicket habitat through regular management and 
maintenance to prevent succession to forest. 

Coordination: 
Pennsylvania Game Commission 
State and local conservation partners 
Important Bird Areas Program 
Important Mammal Areas Program 
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Foundations/corporations with an interest in thicket-associated species 
Industry stakeholders 
 
• Develop Multi-Species Management Guidance 
Target: Maintain a mosaic of high-quality thicket habitats in priority areas. Target species 
could include Species of Greatest Conservation Need, as well as Immediate Concern and 
High-Level Concern species listed in Tables 21.2, 21.3. 
Measure: Management guidance developed. 
Issue: Moist and dry thicket habitats (whether temporary, as in the case of early successional 
forest, or permanent, as in the case of natural barrens) support a variety of game animals and 
CWCS-priority species, including the northern bobwhite quail, yellow-breasted chat, olive-
sided flycatcher, golden-winged warbler, Appalachian cottontail, snowshoe hare, woodcock, 
rough green snake and others. Depending on the species and location, these habitats may 
support breeding, migrating, and wintering populations.  
Prioritized Implementation actions: 
Level 1 
• Review literature to identify best-management issues and recommendations. 
• Research mortality effects/threats to target species in different regions of Pennsylvania. 
• Incorporate information on land use impacts to target populations.  
• Provide an understanding of how size, condition and landscape context affect the 
viability of the habitat system. 

• Assess stresses and sources of stress affecting shrubland habitats. 
• Develop management options appropriate for achieving desired management objectives. 
• Present best-management practices for the CWCS-priority species that depend upon 
shrubland habitats.  

• Focus management of golden-winged warblers on areas where blue-winged warblers 
do not occur (north-central Pennsylvania). 

Level 2 
• Integrate habitat management techniques for target species into timber management 
plans for public and private lands. Assess feasibility of using woodcock management 
prescriptions as a model for managing other species in the habitat. 

• Develop training workshops, management guidance, manuals, etc. in a format and style 
useful to public and private resource managers and reclamation interests. 

• Select a publicly-owned site to serve as a demonstration/model area. 
• Link data on restorative shrubland practices with population data to determine the 
effects of specific habitat manipulations on target populations.   

• Monitor target species/populations on established woodcock habitat management areas 
(e.g., State Game Lands  314, 101, and 69, along with Erie National Wildlife Refuge and 
Bald Eagle State Park) and other priority sites. 

Coordination 
Pennsylvania Game Commission 
U. S. Geological Survey 
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U. S. Fish and Wildlife Service 
Pennsylvania Department of Conservation and Natural Resources 
Ruffed Grouse Society 
Pennsylvania State University 
Wildlife Manage Institute 
U. S. Forest Service 
U. S. Army Corps of Engineers 
Private forest landowners 
Pennsylvania sportsmen’s groups 
 
Related Plans: 
American Woodcock Management Plan, USDI F&WS, 1990 
American Woodcock Management Plan, US F&WS Region 5, 1996 
The Report of the Woodcock Task Force to the IAFWA, 1999 
Management Plan for American Woodcock in Pennsylvania (draft), 2004 
 
• Technical Assistance to Private Landowners 

Target: Develop programs that engage private landowners in the sharing of information 
about the benefits of practicing sustainable forestry. 
Measure: Landowner contacts, management plans/recommendations developed. 
Issue:  Private landowners control the majority of forested habitats in Pennsylvania.  
Consequently, forestry practices on private lands will define the distribution and condition 
of early-successional habitats in much of Pennsylvania.  Forest landowners need to be 
educated about the benefits of sustainable forestry practices and the effects of forest 
management decisions on wildlife species at broader spatial and temporal scales. 
Prioritized Implementation actions: 
• Use landowner outreach to help ensure that highest-priority sites are not inadvertently 
destroyed. 

• Develop management guidelines in consultation with mining/forest industry partners 
and landowners. 

• Provide technical assistance/management recommendations from PGC Regional 
Wildlife Diversity Biologists to high-priority landowners/sites. 

• Encourage landowners to consider enhancing existing sites or restoring thicket habitats 
if conditions warrant. 

• Re-evaluate old and develop new methods to promote prudent management of thicket 
habitats on private lands. 

• Relay thicket management recommendations to private landowners and public resource 
managers 

Level 2 
• Foster links between conservation bodies, local ornithologists, and those responsible for 
managing forests and minelands who often do not recognize the importance of shrubland 
habitats.  
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• Projects that are likely to destroy an existing high-priority site could be assessed and, if 
necessary, mitigated for under the advice of a Regional Wildlife Diversity Biologist.  

• Encourage the creation/restoration of thicket habitat through landowner assistance 
programs such as the as the Conservation Reserve Enhancement Program (CREP) and 
educational outreach. 

Coordination: 
Pennsylvania Game Commission 
PGC Regional Wildlife Diversity Biologists, Private Landowner Assistance Program 
Pennsylvania Department of Conservation and Natural Resources 
Pennsylvania Department of Transportation 
Important Bird Areas Program, Pennsylvania Audubon 
Important Mammal Areas Program, Pennsylvania Wildlife Federation 
Society of American Foresters 
Pennsylvania Society for Ornithology 
Local bird clubs 
Industry stakeholders 
Breeding Bird Atlas participants 
Research institutes and universities 
 
• Permitting of Future Mineland Reclamation 

Target: Assess feasibility of establishing high-quality shrubland habitat on newly-reclaimed 
mined sites. 
Measure: Agreements; Memoranda Of Understanding; priority sites identified; size of 
reclamation areas for thicket establishment. 
Issue: The mandated mine-land reclamation method is decided during the Pennsylvania 
Department of Environmental Protection’s permitting process, in regards to “post-mining 
land use.”  Therefore, suggestions of reclamation practices must be done before permitting is 
finalized.  
Prioritized Implementation Actions: 
Level 1 
• Develop Game Commission training for Department of Environmental Protection 
personnel on ‘post-mining wildlife habitat.’ 

• Identify the engineering firms that handle mine permits and encourage shrubland 
reclamation at the beginning of the permitting process on priority sites.  

• Raise awareness among coal operators and engineers on the value of shrubland habitats 
and the conservation issues surrounding thicket-associated species.  

• Identify which new mine sites would be best reclaimed to thickets rather than 
grasslands. 

Level 2 
• Develop site features comprising quality shrubland habitat. 
• Discuss thicket management objective with DEP personnel. 
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• Work with DEP personnel and industry stakeholders to assess the feasibility of 
reclaiming mine-lands to provide quality shrubland habitats.    

Coordination:  
Pennsylvania Department of Environmental Protection’s Bureau of Mining and Reclamation 
Pennsylvania Game Commission 
Pennsylvania Coal Council 
Private businesses and operators 
Related Plans: 
A range wide Status Assessment and Conservation Plan for the golden-winged warbler is 
being prepared by the U.S. Fish and Wildlife Service (Buehler et al. 2005).  The plan 
recommends that Pennsylvania establish, with respect to coal lands, a management team to 
be responsible for development of population and habitat objectives, identification of 
potential areas for management, monitoring of existing populations, and development and 
implementation of management prescriptions. 
 
Level 2 – priority over the next 5-10 years 
 
• Develop a Statewide Management Strategy for Thickets  

Target: To develop a statewide management strategy for priority thicket habitats on public 
lands to proactively manage priority thicket sites across the Commonwealth. 
Measure: Planning guidance. 
Issue: The Game Commission and other site owners need to decide upon goals, 
strategies/protocols for periodic management intervention on older succeeding thickets to 
retain their value as shrubland habitats. 
Prioritized Implementation Actions: 
Level 1 
• Identify potential stakeholders. 
• Identify management goals and strategies for publicly-owned shrublands. 
• Develop a database of known high-quality thicket habitat on public lands. Areas 
showing five species or more in Figure 21.1 are habitats providing extensive thickets.  
Such sites could be evaluated for future management attention to conserve shrub habitats. 

• Determine a process for deciding optimum uses/management objectives that relate to 
patch size, surrounding land use, recreational demand, etc.  

• Develop a system to prioritize sites for shrubland development that considers Breeding 
Bird Atlas data, surrounding land use, recreational demands, and other mitigating 
information. 

• Develop management protocols that are practical at the site level and useful to land 
managers (identify optimum grass species/mixes, seeding rates, mowing schedules, etc.). 

• Identify and protect exemplary sites. 
Level 2 
• Identify and assess potential habitats that do not currently support thicket-associated 
wildlife, but could be converted to suitable habitat given proper management action. 
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• Research the effect of different habitat creation/maintenance techniques (e.g., 
prescribed burning, clear-cutting, etc.)  

• Develop monitoring protocols for priority species dependent on thicket habitats. 
• Monitor colonization/use of manipulated habitats by shrubland-dependent species to 
identify appropriate habitat management techniques. 

• Prioritize sites on public lands for management focus and demonstration areas. 
 

Coordination: 
Pennsylvania Game Commission 
Pennsylvania Department of Conservation and Natural Resources 
Conservation partners with an interest/expertise in shrublands management 
Pennsylvania Biological Survey technical committees 
Colleges and universities 
Related Plans: 
A range wide Status Assessment and Conservation Plan for the golden-winged warbler is 
being prepared by the U.S. Fish and Wildlife Service (Buehler et al. 2005).  The plan 
recommends that Pennsylvania establish, with respect to coal lands, a management team to 
be responsible for development of population and habitat objectives, identification of 
potential areas for management, monitoring of existing populations, and development and 
implementation of management prescriptions. 
 

• Convert Small Grassland Sites (<6 hectares) to Shrublands 
Target: Shift management of small grassland patches (e.g., <6 hectares) that have minimal 
value for priority grassland species to shrubland habitat (Kearney 2003). 
Measurement:  Acreage actively managed as thicket habitat. 
Issue: A conservation objective for brown thrashers and other shrubland species is to create 
and maintain early-successional habitats within the landscape. Small areas currently being 
managed as grasslands are not providing quality habitat for grassland-associated species. 
Conversion of these sites to thicket habitats would likely have more conservation benefit and 
be more cost-effective. There is a lot of early-successional edge habitat that could be better 
managed for shrubland species.  The problem with invasive species will need to be dealt 
with as many of these areas revert to multiflora rose and autumn olive. 
Prioritized Implementation Actions: 
Level 1 

• Identify potential sites on public lands to serve as experimental/demonstration areas. 
• Review best management practices for utility right-of-ways and other small clearings 
and incorporate the needs of brown thrashers and other shrubland species of concern.   

Level 2 
• Determine the best way to manage these habitats for birds while meeting the needs of 
the utilities and minimizing the spread of invasive plant species.   

Coordination: 
Pennsylvania Game Commission 
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Pennsylvania Department of Conservation andNatural Resources’ Bureau of Forestry 
Private and public forest landowners 
Public utilities, owners and managers of transmission line corridors 
Breeding Bird Atlas participants  
 
21.7 STATEWIDE PRIORITIZED CONSERVATION ACTIONS – THICKET-
ASSOCIATED SPECIES 
 
• Habitat Restoration/Protection for Highest-Priority Species 

Target: Restore and protect highest-priority riparian thickets, natural barrens, old field 
habitats, and high-elevation sites, moist and dry thickets. Target species would include 
golden-winged warblers, Appalachian cottontails (as thicket-dependent species), and other 
Species of Greatest Conservation Need that occur with shrublands. 
Measure: Acres/sites restored.  
Issue: Many thicket-associated species are threatened by low/declining availability of 
suitable early successional habitat caused by forest maturation, suppression of wildfire, 
infrequent use of even-aged forest management practices (e.g., clear-cutting) in areas 
suitable for colonization by golden-winged warblers, infrequent conversion of farmland to 
old-field habitat, and incompatible types of land use (e.g., agriculture, commercial and 
residential development, etc.). Adhering to habitat restoration goals established for golden-
winged warblers will likely benefit a variety of thicket-associated species. 
Prioritized Implementation Actions: 

• Compare population size, density, and reproductive success of target species among 
several habitat types, such as abandoned/reclaimed surface mines, wetlands, utility rights-
of-way, clearcuts, etc. 

• Identify the habitat conditions favor golden-winged warblers to the exclusion of blue-
winged warblers and hybrids. 

• Implement different habitat creation/maintenance techniques (e.g., prescribed burning, 
clear.cutting, etc.; see Buehler et al. 2005) 

• Monitor colonization/use of manipulated habitats by golden-winged warblers and other 
target species. 

Coordination: 
Pennsylvania Game Commission - State Game Lands 176, 183, 252, 110 
Pennsylvania Department of Conservation and Natural Resources – Delaware, Sproul, 
Rothrock, Bald Eagle, Moshannon state forests 
Pennsylvania Department of Conservation and Natural Resources - Bald Eagle, Frances 
Slocum state parks 
Pennsylvania Department of Conservation and Natural Resources - Pennsylvania Natural 
Heritage Program (Endless Mountains, Delaware-Lehigh Canal, and Lackawanna regions) 
First Energy Corporation and other utility companies - Penelec Operating Company 
Pennsylvania Biological Survey’s ornithological technical committee 
The Nature Conservancy 
Western Pennsylvania Conservancy 
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The Ruffed Grouse Society 
The Pennsylvania State University - experimental forest 
Private forest and agriculture landowners 
 
Related Plans: 
Partners in Flight Bird Conservation Plans define the conservation objective for golden-
winged warblers in PA 17 (Northern Ridge and Valley) is to protect or manage 7,000–
10,000 hectares of natural barrens or other disturbed habitats at high elevations to support 
3,500–4,400 breeding pairs (Rosenberg and Robertson 2003).  The conservation objective in 
PA 24 (Allegheny/Northern Plateau) is to maintain 10,000–18,000 hectares of suitable 
shrubby habitat to support 5,000–8,500 pairs (Robertson and Rosenberg 2003).  The 
conservation objective in PA 22 (Ohio Hills) is to manage 6,000–8,000 hectares of shrub-
scrub habitat to support 3,000–3,200 pairs (Rosenberg and Dettmers 2004). 
 

• Habitat Assessment of Thicket-Associated Species 
Target: Determine habitat requirements and characteristics of optimum habitats for CWCS-
priority species. To identify the habitat management practices needed to create and maintain 
quality habitat for thicket-associated species. 
Measure: Surveys/studies initiated; management guidance developed. 
Issue: Shrubland habitats require periodic management intervention to maintain thicket 
cover and prevent forest succession, yet relatively little is known about what constitutes 
high-quality habitat and the effect of various management prescriptions on associated 
species. There is a need to examine abundance and reproductive success within different 
types of shrubland communities, including old fields, natural barrens, regenerating forests, 
and power-line corridors. The brown thrasher is a good representative species for the suite of 
shrubland-associated species. 
Prioritized Implementation Actions:   
Level 1 
• Investigate how the abundance, distribution, and reproductive success of brown 
thrashers and other species associated with shrubland habitats vary within different natural 
and anthropogenic sites.   

• Assess the condition of occupied habitats and identify high-quality sites. 
• Determine the impact of different management practices on habitat use and 
reproductive success.  If possible, this research should be tied in with ongoing management 
practices occurring on public lands. 

• Develop management recommendations for barrens and for anthropogenic habitats such 
as transmission-line corridors so they can provide quality habitats. 

Level 2 
• Monitor brown thrasher populations as a measure of success in habitat management. 
Brown thrashers are currently adequately surveyed by the annual Breeding Bird Survey 
survey and the 2nd Breeding Bird Atlas.  

Coordination: 
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Pennsylvania Game Commission 
Pennsylvania Department of Conservation and Natural Resources’ Bureau of Forestry 
Private and public forest landowners 
Public utilities, owners and managers of transmission line corridors 
Breeding Bird Atlas participants 
 
• Monitoring and Adaptive Management of Early-successional Species 
Target: To maintain a mosaic of high-quality early successional habitats (thickets) in priority 
areas. Target species could include golden-winged warbler, American woodcock, yellow-
breasted chat, smooth green snake, Appalachian cottontail, snowshoe hare, etc. 
Measure: acres/sites for targeted research and management. 
Issue: A mosaic of early-successional forest habitats, on suitable soils, provides the habitat 
needs of many priority species, including the northern bobwhite quail, yellow-breasted chat, 
and woodcock. Depending on the species and location, these habitats may support breeding, 
migrating, and wintering populations.  
Prioritized Implementation Actions: 
Level 1 
• Develop monitoring protocols for target species dependent on early successional 
habitats. 

• Comprehensive monitoring of target species/populations on established woodcock 
habitat management areas (e.g., State Game Lands 314. 101, and 69, along with the Erie 
National Wildlife Refuge and Bald Eagle State Park. 

• Develop a database of known high-quality habitat on public lands in Pennsylvania. 
• Develop studies to determine the effect of hunting mortality on local woodcock 
populations. Promote the Migratory Bird Harvest Information Program in Pennsylvania to 
improve estimates of hunter numbers and woodcock harvests. 

• Investigate ways to integrate habitat management techniques for target species into 
timber management plans on public lands. Assess feasibility of using woodcock 
management prescriptions as a model for managing other species in the habitat. 

Level 2 
• Conduct studies of hunting mortality effects on local woodcock populations in different 
regions of Pennsylvania. 

• Participate in range-wide efforts to estimate woodcock harvests, and determine harvest 
rates. 

• Prioritize key early successional habitat site on Pennsylvania public lands for 
management focus and demonstration areas. 

• Re-evaluate old and develop new methods to promote prudent management of early 
successional habitat on private lands. 

Coordination 
Pennsylvania Game Commission 
U. S. Geological Survey 
U. S. Fish and Wildlife Service 
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Pennsylvania Department of Conservation and Natural Resources 
Ruffed Grouse Society 
Pennsylvania State University 
Wildlife Manage Institute 
U. S. Forest Service 
U. S. Army Corps of Engineers 
Private forest landowners 
Pennsylvania sportsmen’s groups 
 
Related Plans: 
American Woodcock Management Plan, USDI F&WS, 1990 
American Woodcock Management Plan, US F&WS Region 5, 1996 
The Report of the Woodcock Task Force to the IAFWA, 1999 
Management Plan for American Woodcock in Pennsylvania (draft), 2004 
  
21.8 SPECIES OF GREATEST CONSERVATION NEED – SHRUBLAND 
HABITATS 
Significant effort was made in the course of CWCS development to identify and emphasize 
the unique role of Pennsylvania in conserving species of concern. A guiding objective of 
CWCS planning was to reach beyond ‘rarity,’ a reactive mode that forces managers to 
simply document the declines of a species. To achieve truly comprehensive, truly proactive 
management, managers must begin to direct attention to those species and habitats for which 
Pennsylvania serves a responsibility role. 
 
Considering species of concern through the dual lens of responsibility and imperilment 
quickly reveals where conservation actions should be directed under the State Wildlife 
Grants program.  Focusing ‘endangered species prevention’ efforts and proactive 
management on the following species associated with shrubland habitats will provide 
conservation results that will have the greatest impacts at the state, regional, national, and 
global levels (Table 21.4). See Appendix 3 for full species accounts of all CWCS-Priority 
species associated with thicket habitats. 
 
 
Table 21.4: Species of Greatest Conservation Need – Thicket Habitats 
See Appendix 3 for detailed species accounts. Refer to relevant Physiographic Region 
summaries for research, conservation, and monitoring needs for Species of Greatest 
Conservation Need.  
 
 

Ohio 
Hills 

Lower 
Great 
Lakes 

Northern
Plateau 

Pocono
Plateau 

Ridge 
and 
Valley Piedmont 

Coastal 
Plain 

 
Specific 
Type 

Allegheny 
Woodrat -R   xx  XX   

Ridgetop 
acidic 
barrens 
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Spotted 
Turtle – R  xx  xx XX xx  

 

Timber 
rattlesnake-
R   XX  xx   

Ridgetop 
acidic, 
power line 
rights-of-
way 

Appalachian 
Cottontail –
R   

XX 
(Clinton 
Co.)  

XX 
(Centre 
Co.)   

Ridgetop 
acidic, 
areas of 
natural 
distubance

Golden-
Winged 
Warbler -R xx   xx XX   

 

Mountain 
Earth 
Snake-R XX  XX     

 

Northern 
Coal Skink-
R  xx XX   xx   

 

         
Blue-winged 
Warbler-R XX xx xx xx xx XX xx 

 

 
XX – primary area of distribution 
xx  - secondary area of distribution 
(xx) – likely extirpated from area 
 
Refer to Appendix 3 for full species accounts of Species of Greatest Conservation Need as 
well as other CWCS-Priority species. 
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Appendix 21.1 Species-Habitat Associations for Thicket/Shrub Habitats in 
Pennsylvania 
 
Clearly defining species-habitat associations is somewhat complicated. For each wildlife 
species, the particular habitat it uses is complex and is often comprised of several parts of a 
landscape and several land cover types or communities. Additionally, many species change 
their habitat use during various seasons and life stages and this further complicates the 
conservation of species and key habitats.  Also, the effort of associating species with key 
habitats is confounded because the habitat’s quality and/or function may rely upon unknown 
and/or off-site mechanisms.  Thus, for a species to be adequately conserved, all aspects of its 
key habitat(s) must be available in a quantity and quality sufficient for its survival.  
 
Though complicated and incomplete, it is nevertheless vitally important to attempt to 
associate species with their key habitats to begin formulating conservation goals and 
objectives. The following table contains summary information describing specific 
species/habitat associations relative to the habitat type covered in this section. This 
information is in DRAFT form and requires further refinement and additional input from 
technical experts to ensure its accuracy. Currently, Pennsylvania lacks a meaningful way to 
classify communities relative to terrestrial vertebrates. This is recognized as an ongoing 
priority by Pennsylvania’s natural resource agencies.  
 
Species-specific information detailing specific habitat requirements, the location and relative 
condition of key habitats, threats and factors affecting habitat quality and population trends 
of target species can be found in Appendix 3: CWCS-Priority Species Assessments. 
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Table 21.5: CWCS-Priority species-habitat associations for temporal shrublands/early 
successional forest in Pennsylvania. (*Species confined largely to one physiographic area 
are noted, otherwise species occurs in various physiographicc areas) 
 

Category 
Specific 
types 

Micro-
quality 

CWCS-
Priority 
Species 

Physiographic 
Area*

Specific 
Community 
Type  

 
Dry 
Thickets/scrub 
shrub Habitats   

Yellow-
breasted 
Chat  

Blueberry 

 
Low 
elevation  

Willow 
flycatcher  

 

  

Mosaic 
of thicket 
and 
clearings

Northern 
bobwhite 
quail  

 

   
Brown 
thrasher  

 

   

Golden-
winged 
Warbler - R  

 

   
Blue-winged 
Warbler - R  

 

 
High 
elevation  

Appalachian 
Cottontail -
R 

NP –Clinton 
Co. (Sproul 
SF) 
RV – Centre 
Co. (Scotia 
Barrens) 

Highbush 
blueberry/ Mtn. 
laurel 
interspersed w/ 
grassy 
openings; 
Bramble flats w/ 
dense tree 
saplings 

   
Snowshoe 
Hare NP  

mixed-oak 
barrens and 
young forests 
(5-15 yrs old) 

Moist Thickets   
Spotted 
Turtle - R  

Blueberry, 
sphagnum 

 
Open 
thickets  

Wilson’s 
snipe LGL 

 

 
Dense 
thickets 

Low 
elevation

American 
woodcock  

Hawthorne, 
alder, aspen , 
dogwood 

   
Willow 
flycatcher  

 

  
High 
elevation

Appalachian 
Cottontail -

NP –Clinton 
Co. (Sproul 

Highbush 
blueberry/ Mtn. 
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R SF) 
RV – Centre 
Co. (Scotia 
Barrens) 

laurel 
interspersed w/ 
grassy 
openings; 
Bramble flats w/ 
dense tree 
saplings 

   
Snowshoe 
Hare NP  

mixed-oak 
barrens and 
young forests 
(5-15 yrs old) 

  

Large 
habitats, 
high 
elevation

Yellow-
bellied 
flycatcher NP 

Conifer 
swamps, 
riparian thickets 

 
Species largely or entirely restricted to a specific physiographic area (LGL – Lower 
Great Lakes, OH – Ohio Hills, NP – Northern Plateau, RV – Ridge and Valley, P – 
Piedmont, CP – Atlantic Coastal Plain 
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Table 21.6: CWCS-Priority species-habitat associations for natually-occurring barrens 
in Pennsylvania. (*Species confined largely to one physiographic area are noted, otherwise 
species occurs in various physiographicc areas) 
 

Category 
Specific 
types 

Micro-
quality 

CWCS-
Priority 
Species 

Physiographic 
Area*

Specific 
Community 
Type  

Natural 
Barrens 

Thicket 
type 

Mosaic of 
thicket and 
clearings 

Northern 
Bobwhite 
Quail P 

 

   
Brown 
Thrasher  

 

      

  Moist 

Yellow-
breasted 
Chat  

Blueberry 

   
Willow 
Flycatcher  

 

   
Spotted 
Turtle - R  

Blueberry, 
sphagnum 

  

Mosaic of 
moist thickets 
and small 
clearings 

American 
Woodcock  

Hawthorne, 
alder, aspen , 
dogwood 

  
High 
elevation 

Appalachian 
Cottontail –
R 

NP –Clinton 
Co. (Sproul 
SF) 
RV – Centre 
Co. (Scotia 
Barrens) 

Highbush 
blueberry/ Mtn. 
laurel 
interspersed w/ 
grassy openings; 
Bramble flats w/ 
dense tree 
saplings 

   
Snowshoe 
Hare NP  

mixed-oak 
barrens and 
young forests (5-
15 yrs old) 

   
Olive-sided 
Flycatcher  Mesic till 

 
Forest-
type  

Fowler’s 
Toad 

NP (Monroe 
Co.) 

Pine barrens  

   
Prairie 
Warbler P 

Pine/oak barrens 

   
Red  
Crossbill NP (Poconos) 

Pine/oak barrens 

   
Whip-poor-
will  

 

      

   

Northern 
Coal Skink-
R  
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Mountain 
Earth 
Snake-R  

 

  

conifer 
(hemlock) 
woods 
intermingled 
with field 
and meadow 

Long-
eared Owl  

 

  
High 
elevation 

Allegheny 
Woodrat -R  

Ridgetop Acidic 

   

Timber 
rattlesnake-
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* Species largely or entirely restricted to a specific physiographic area (LGL – Lower Great 
Lakes, OH – Ohio Hills, NP – Northern Plateau, RV – Ridge and Valley, P – Piedmont, CP 
– Atlantic Coastal Plain) 
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SECTION 22 – RIPARIAN THICKETS/ FORESTS – CONTENT SUMMARY  

 
22.1 Location and Condition of Riparian Habitats 
 Table 22.1: Riparian Forests/Wetlands found in Pennsylvania. 
 
22.2 Riparian Forest-Associated Species 

Table 22.2 CWCS-priority Species associated with riparian forests/thickets in 
Pennsylvania 

 
22.3 Threats to Riparian Forest Habitats and Associated Species 
22.4 Conservation and Management Needs of Riparian Habitats 
 Riparian Buffers 
 Targeted Management on Public Lands 
 Protection of Remaining High-Quality Riparian Habitats 
 Targeted Protection of Priority Species 
 
22.5 STATEWIDE PRIORITY CONSERVATION ACTIONS – RIPARIAN 
FORESTS 

Level 1 – highest priority over the next 1-5 years 
Riparian Forest/Thicket Restoration 
Identify and Protect Exemplary Sites 
Level 2 – priority over the next 5-10 years 
Targeted State-Level Management of Highest-Priority Sites 
Enhance and Restore High-Priority Lotic and Riparian Habitats 

 
22.6 STATEWIDE PRIORITY CONSERVATION ACTIONS – SPECIES SUITES 

Level 1 – highest priority over the next 1-5 years 
Colonial-Nesting Birds – Rookery Protection 
Ensure Adequate State-Level Protection to Reduce Losses of Adult Turtles 
Level 2 – priority over the next 5-10 years 
Identify and Protect Essential Turtle Nesting Sites and Monitor Populations 
 

22.7 STATEWIDE PRIORITY CONSERVATION ACTIONS – RIPARIAN-
ASSOCIATED SPECIES 
 Level 1 – highest priority over the next 1-5 years 

Status Surveys of SGCN, Immediate Concern, High-Level Concern Species 
Level 2 – priority over the next 5-10 years 
Long-Term Monitoring of Priority Species and Populations 
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22.8 SPECIES OF GREATEST CONSERVATION NEED – RIPARIAN 
THICKETS/FORESTS 
 Table 22.4: Species of Greatest Conservation Need – Riparian Thickets/Forests 
 IMMEDIATE CONCERN 
 Allegheny Woodrat 
 Timber Rattlesnake 
 Wood Turtle 
 HIGH LEVEL CONCERN 
 Cerulean Warbler 
 Shorthead Garter Snake 
 MAINTENANCE CONCERN 

Louisiana Waterthrush 
 
22.9 SOURCES 

 
Appendix 22.1 Species-Habitat Associations for Riparian forests/thickets in 
Pennsylvania. 

Table 22.5: CWCS-priority species-habitat associations for riparian habitat in 
Pennsylvania. 

 
Appendix 22.2 Methods for Conserving Riparian Forest Buffers 
 Table 22.6. Methods to conserve existing riparian forests buffers.
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SECTION 22 – RIPARIAN THICKETS/ FORESTS  
 
 
Riparian forest, the forest that primarily grows along rivers and streams, is a critical habitat 
type in the state.  Riparian forest provides a buffer that filters runoff into rivers and streams 
and supports a variety of wildlife species.   
 
Rivers or streams extend more than 83,000 miles in Pennsylvania with riparian habitat 
occurring over an estimated 172,067 acres. Therefore, one would expect copious amounts of 
riparian forest to occur in the Commonwealth. However, riparian forests have been 
extensively cleared throughout Pennsylvania’s history and to the present day. The effects of 
riparian forest clearing were noted as early as 1753: 
 
“Our runs dry up apace; several which formerly would turn a fulling mill are now scarce 
sufficient for the use of a farm. The reason of the which is this, when the country was 
covered with woods and the swamp with brush, the rain that fell was detained by these 
interruptions and so had time to insinuate into the earth and contribute to the springs and 
runs. But now the country is clear’d, the rain as fast as it falls is hurried into the rivers and 
washes away the earth and soil of our sandbanks in our creeks and rivers; and hence 
several creeks mentioned by Mr. Penn to be navigable are no longer so” (quotation from 
“Pennsylvania Agriculture and Country Life 1640-1840” as cited in Delaware Estuary Program Report #94-
03). 
 
Today, the condition of riparian forest is still highly impaired in many locations. In some 
urbanized areas, riparian forests have been depleted or so altered that their function in 
buffering stream quality is reduced or eliminated.  The amount of riparian forest that exists 
in Pennsylvania is unknown, but natural riparian communities comprise less than two 
percent of the land area across the country.   
 
 
22.1 Location and Condition of Riparian Habitats 
(adapted from Appendix 2; Gross 1999) 
 
The Commonwealth contains significant portions of three river systems: the 
Allegheny/Monongahela/Ohio, the Susquehanna, and the Delaware.  Although these rivers 
potentially demark large riparian forest, the landscape around rivers is greatly impacted by 
development, including road-building and damming of waters over flood plains.  European 
settlers followed rivers deeper into the interior of the colonies and found the floodplains 
suitable for habitation.  As a consequence, most forests along the state’s larger rivers are 
greatly disturbed and highly fragmented.  Seasonally-flooded riparian forest, such as 
Cussawago Creek Bottoms, are extremely rare in this highly-developed state.  As stated in 
Section 12, loss of valley forests has been made high-quality riparian and valley forest a rare 
habitat type of high conservation concern.  
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Natural communities comprising riparian forest can vary with ecoregion and topography 
(Peterson and Kimball 1995; Table 22.1). Riparian forest found in unglaciated regions of 
southern Pennsylvania are characterized by silver maple, sycamore, black willow, river 
birch, pin oak, ashes, hawthorns and box elder (Majumdar et al. 1989).   In the glaciated 
northern tier, hemlock and other species are important components of riparian forest 
habitats.  Floodplain trees that can tolerate flooding are often mixed with upland species in 
riparian areas.   Floodplain forest type generally occurs at lower elevations and includes 
bottomland-hardwood communities, including forests dominated by sycamore, box-elder, 
elms, maples, ash, or cottonwood.  
 
Riparian forests are not well represented on Pennsylvania’s public lands.  Relatively few 
state game lands, state parks, or state forests contain sizeable streamside forest. Overall, 
western Pennsylvania has one of the highest proportions of riparian cover along its rivers 
(Goodrich et al. 2002).  One of the most outstanding examples of riparian forest is Enlow 
Fork of Wheeling Creek on the border between Washington and Green counties. Riparian 
habitats of the Ridge and Valley province also are considered relatively high-quality because 
of their relative lack of development. 
 
Table 22.1: Riparian Forests/Wetlands found in Pennsylvania. For detailed descriptions, 
readers are referred to the following sections of Appendix 4: 
Natural Community Type Appendix 4, pages 
Riparian Forests (aka “Broadleaf Floodplain Forests”)  
Red Maple – Magnolia Coastal Plain Palustrine Forest (‘coastal plain 
forest’) 

21 

Great Lakes Region lakeplain Palustrine Forest 21 
Sycamore - (River Birch) - Box Elder Floodplain Forest 21 
Silver Maple Floodplain Forest 22 
Red Maple - Elm - Willow Floodplain Forest 22 
  
Riparian Wetlands  
Red Maple - Elm - Willow Floodplain Swamp 22 
  
Community Complex  
River Bed-Bank-Floodplain Complex 72 

 
 
22.2 Riparian Forest-Associated Species 
Many wildlife species are associated with riparian zones for some part of their lives (Table 
22.2). Streamside forest is important to fish and aquatic wildlife because it shades the water 
and reduces temperature, filters sediment from runoff, filters pollutants, and helps maintain 
stream flow during drier periods by slowing surface water runoff (Peterson and Kimball 
1995). The debris and snags associated with riparian-water edges provide habitat for fish, 
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reptiles and amphibians that are part of the aquatic food chain. Even upland species not 
closely associated with riparian habitats may travel to rivers for water in summer months. In 
addition, riparian forests provide travel corridors for many wildlife species: In some areas, 
degraded riparian habitats are the only “wild” habitats remaining. 
 
Some species are specifically associated with riparian zones, and even within the broad 
category of riparian habitat, species may have unique habitat requirements (Appendix 22.1). 
Red-shouldered hawks, bald eagles, warbling vireo, mink, river otter, and others can be 
found using riparian areas for most of their life cycle. Warbling vireos build their nests in 
canopy trees along riversides and feed in the mature foliage (McWilliams and Brauning 
2001).  The mature trees and wetland habitat attracts red-shouldered hawks, although they 
also can be found in mature forested wetlands or ravines away from rivers.  Frogs and 
salamanders lay their eggs in temporary pools associated with riverine floodplains. Prior to 
their decline, peregrine falcons historically nested on cliffs associated with rivers in 21 
counties of Pennsylvania and fed on ducks and other riparian birds (Brauning 1992).  
 
The Susquehanna is bounded by nearly a mile of riparian forest on both sides of the river, 
including islands with large trees. Yellow-throated vireo and warbling vireo are two of its 
most common breeding birds, inhabiting the tops of the large sycamores and silver maples 
along its shore.  The abrupt ‘pit-suh’ of the acadian flycatcher and ascending buzzy trill of 
the northern parula are common sounds in riparian forests (Gross 1999).  The Louisiana 
waterthrush also needs riparian forest with high canopy.  The rich undergrowth that 
characterizes the deep soil of these forests lends diversity to the forest and supports many 
ground-foraging birds. 
 
In southern counties, riparian forests support a rich diversity of birds.  One summer resident, 
the cerulean warbler, is one of the most severely declining neotropical migrants (Robbins et 
al. 1989).  Its numbers have not been declining dramatically in Pennsylvania, but the state 
holds some responsibility for keeping the range of the species intact (Rosenberg and Wells 
1995).  Because of this responsibility role, the species has been designated as a CWCS 
Species of Greatest Conservation Need for Pennsylvania.  The cerulean warbler is most 
commonly found in the western counties and especially on wooded hillsides near and along 
streams (Ickes 1992).  Ceruleans are especially sensitive to forest fragmentation (Robbins et 
al. 1989).  The yellow-throated warbler also is associated with riparian forests, especially in 
the southern and southwestern counties.  It has been found primarily in tall sycamores or 
white pines along streams (Ickes 1992).  The Kentucky warbler resides in forest bottomlands 
where spicebush and many wildflowers grow in profusion.  The future of these warblers and 
other riparian forest birds may rely on conservation efforts on behalf of this ecosystem in the 
face of ongoing developmental pressure.
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Table 22.2 CWCS-Priority Species associated with riparian forests/thickets in 
Pennsylvania (* see also, CWCS Section 21 – Thicket/Shrub Habitats) 
IMMEDIATE 
CONCERN 

SPECIFIC HABITAT REQUIREMENTS 

Allegheny Woodrat – R 
Neotoma magister 

Sandstone and/or limestone rock habitats in unfragmented oak-
hickory forest communities 

Indiana Bat 
Myotis sodalis 

Summer-riparian, bottomland or upland forests,old fields and 
pastures. Winter-caves, mines 

Kirtland's Snake 
Clonophis kirtlandii 

Damp vacant lots with debris for cover; open, damp woods/grassy 
areas in urban/suburban areas; prairie wetlands, wet meadows, the 
grassy edges of creeks, streams, and ponds and relatively open, wet 
woods (often in urban/suburban settings) with crayfish burrows 

Timber Rattlesnake – R 
Crotalus horridus 

Sandstone and/or limestone rock habitats in unfragmented oak-
hickory forest communities 

West Virginia Water Shrew 
Sorex palustris punctulatus 

clear mountain streams at elevations > 1,500 to 2,000 feet 
withhigh-quality, moderate flow and deeply undercut banks, 
ground cover  greater than 75 percent 

Wood Turtle – R 
Glyptemys insculpta 

Large streams and associated riparian and forested habitats (edge 
habitats) with thick cover, sunlight, and food availability. Nesting 
habitat is open-canopy riparian thickets, well-drained soils with 
sparse vegetation. 

  
HIGH LEVEL 
CONCERN 

SPECIFIC HABITAT REQUIREMENTS 

Bald Eagle 
Haliaeetus leucocephalus 

Shallow flat-water with abundant fish, roost trees and large trees 
within a mile of water for nesting 

Cerulean Warbler – R 
Dendroica cerulea 

Large stands of mature deciduous forest with large, well-spaced 
trees with dense, high canopies 

Eastern Ribbon Snake 
Thamnophis sauritus sauritus 

Riparian edges of emergent marshes, bogs, streams, rivers, ponds 
and lakes with with dense sedges, grasses, rushes, and emergent 
shrubs, and lots of frogs 

Northern Flying Squirrel 
Glaucomys sabrinus 

Mature, mixed-deciduous-hemlock/spruce/fir stands with closed 
canopies, open ground cover with a rhododendron component, and 
thick leaf litter. 

Queen Snake 
Regina septemvittata 

Small, shallow streams, rivers, lakes, and marshes with abundant 
crayfish and overhanging woody vegetation 

Shorthead Garter Snake – R 
Thamnophis brachystoma 

Riparian old fields and meadows with grasses, sedges, low 
herbaceous growth, and early successional perennials 

Silver-haired Bat (migrant) 
Lasionycteris noctivagans 

Mature (possibly old growth) coniferous, mixed forests near water 

  
PENNSYLVANIA 
VULNERABLE 

 

Blackpoll Warbler 
Dendroica striata 

High elevation, spruce-dominated wetlands and forests 

Black-crowned Night-Heron 
Nycticorax nycticorax 

Shallow aquatic/terrestrial margins of fresh, brackish and salty 
aquatic environments -in both remote wetlands and city parks 

Great Egret 
Ardea alba 

Wade Island - nests built at or near the top of river birch, silver 
maple, green ash, American sycamore, black willow 
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Osprey 
Pandion haliaetus 

Shallow water areas with artificial or natural nesting structures 

Rock Vole 
Microtus chrotorrhinus 

High elevation, riparian red spruce/northern hardwood forests with 
large amounts of talus and rock and heavy forb cover. 

Rough Green Snake 
Opheodrys aestivus 

Riparian thickets and lake shores where trees or woody shrubs (1-3 
meters in height) dominate the vegetation 

Yellow-bellied Flycatcher 
Empidonax flaviventris 

Conifer forests and wetlands in higher elevations and northern 
counties; nest within large blocks of forested wetlands 

Yellow-crowned Night Heron 
Nyctanassa violacea 

Riparian forest. Nests located 30 – 80 ft up on a horizontal branch 
in tall shade trees, such as American sycamore (Platanus 
occindentalis), with open understory along riparian margins. 

  
MAINTENANCE 
CONCERN 

SPECIFIC HABITAT REQUIREMENTS 

Acadian Flycatcher 
Empidonax virescens 

Unfragmented riparian deciduous forest in south. Riparian 
hemlock forest in north. 

Alder Flycatcher 
Empidonax alnorum 

Wet shrubby habitats, including brushy swamps, alder bogs, edges 
of beaver ponds, and wet meadows with woody vegetation 

American Woodcock 
Scolopax minor 

Mix of habitats, including small, scattered openings and dense 
stands of shrubs and young trees 

Blue-headed Vireo 
Vireo solitarius 

Mature unfragmented mixed and conifer forest with structural 
diversity (hemlock-associated species) 

Canada Warbler 
Wilsonia canadensis 

Hemlock-dominated ravines and wet sites in northern hardwood 
and mixed forest with a dense understory of shrubs such as 
rhododendron or hobblebush; higher elevations (greater than 457 
meters) 

Great Blue Heron 
Ardea herodias 

Riparian deciduous and mixed forest (breeding); forested wetlands 
(breeding); wetlands and slow-moving water (foraging) 

 
Hoary Bat 
Lasiurus cinereus 

Roosts within foliage of coniferous and deciduous trees near forest 
edge; often forage over woodland streams and ponds 

Kentucky Warbler 
Oporornis formosus

Lowland deciduous forests with well developed ground cover and 
a dense brushy or vine understory, often near streams 

Louisiana Waterthrush -R 
Seiurus motacilla 

Mature, forested watersheds with medium-high gradient headwater 
(1st-3rd order) streams, with well-developed banks (ravines) 
and/or plentiful overturned trees with exposed root masses; high-
quality stream indicator 

Northern Water Shrew 
Sorex palustris albibarbis 

High-quality streams with moderate flow, deeply undercut banks, 
dense ground cover (> 75 percent) within hardwood forests (and 
mixed forests at higher elevations); 1,500 feet or more 

Red-shouldered Hawk 
Buteo lineatus 

Extensive lowland, deciduous, or mixed forests, interspersed with 
small openings or marshes 

River Otter 
Lontra canadensis 

High quality rivers and streams 

Rock Shrew 
Sorex dispar 

Talus slopes within mesic oak-hickory communities with a dense 
shrub layer consisting of rosebay rhododendron at elevations over 
1,000 meters 

Willow Flycatcher 
Empidonax traillii 

Low-elevation shrub swamp, wet meadow, and brushy habitats 
along streams and the edges of ponds and marshes; sometimes dry 
upland sites 
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Winter Wren 
Troglodytes troglodytes 

High elevation, coniferous/mixed forests, with a substantial 
hemlock component; nests often near water, particularly streams in 
hemlock ravines but sometimes near bogs or swamps 

Yellow-breasted chat 
Icteria virens 

Low, dense shrub habitats with an open or partially open tree 
canopy in regenerating clear-cuts, forest edges, abandoned 
farmland, burned forest, and shrubby margins 

Yellow-throated Vireo 
Vireo flavifrons 

Deciduous forests, riparian woodland, tall floodplain forest, 
lowland swamp forest, mixed forest, orchards, and groves of shade 
trees withopen understory 

 
 
22.3 Threats to Riparian Forest Habitats and Associated Species 
 
Much of the riparian habitat in Pennsylvania, especially in the major river valleys, has been 
drastically impacted by agriculture, urbanization and other human activities. Riparian forests 
are typically highly fragmented, decreasing their value to area-sensitive residents such as the 
cerulean warbler and yellow-throated vireo.  
 
Several key threats may impact the long-term quality of riparian forests in Pennsylvania, 
chief among these are acid mine drainage, acid rain levels and stream channelization. 
Additionally, sedimentation created during logging, road-building, and other construction 
activities may disrupt the aquatic/terrestrial food chain to such an extent that associated 
species are not able to persist in affected sites.  

 
Perhaps most devastating to species associated with riparian forests is habitat loss through 
development.  As mentioned previously, riparian forests have been impacted by human 
settlement since the earliest days of Penn’s Woods.  These pressures increasingly threaten, 
impact and deforest woodlands and riparian forests in northern Pennsylvania. Areas in the 
state’s northeast are being lost to development at a high rate, because of the demand for 
vacation homes and cabins and other recreational amenities.  If not properly managed, this 
growth will likely affect both stream levels and quality as habitat is altered and run-off 
increases.   
 
Loss of mature forest habitat along stream valleys represents the most serious long-term 
problem facing cerulean warblers and many other species.  Many formerly occupied areas of 
undisturbed mature forested stream valleys have now been replaced by suburban or urban 
development and agriculture. Impacts degrading water quality, reducing forest canopy 
cover, increasing forest fragmentation and disturbing headwater stream banks are the major 
threats to these species. Acid mine drainage and acid deposition are potentially severe 
impacts in western Pennsylvania and the Appalachians in general (Mulvihill et al. 1997). 
Loss of eastern hemlock cover to hemlock woolly adelgid infestation may be important in 
the eastern coniferous/mixed forests (T. L. Master, ESU, unpublished data). 
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Statewide, one of the most serious threats to Pennsylvania’s forests is the lack of 
regeneration. When young trees are not being produced to replace older, or dead and dying, 
trees, the forest is fundamentally threatened.  Factors that reduce the ability of forests to 
regenerate include browsing by white-tailed deer, acid deposition, poor timber harvest 
practices, suppression of fire, non-native diseases and pests, and others. At high densities, 
white-tailed deer can have substantial impact; however, as deer densities decline many other 
factors can influence a forest’s ability to regenerate. 
 
22.4 Conservation and Management Needs of Riparian Habitats 
 
Riparian Buffers 
The width of riparian forest needed to serve as an ecological buffer can vary with the 
landscape and target species (Peterson and Kimball 1995).  Some species are easily 
extirpated from strips of riparian forest if strips are too narrow.  Studies designed to 
ascertain specific recommendations for the suggested width of strips has yielded a variety of 
results.   
 
Some studies suggest that riparian strips should be at least 60 meters on either side of a river 
to prevent extirpation of more area sensitive species, other suggest more or less.  
Maintaining riparian forest buffers of at least 100 meters is probably a good working rule 
until further research is accomplished for target species. For some ecological functions, 
however, a buffer may be appropriate up to 600 feet (Peterson and Kimball 1995).  
 
Continued statewide emphasis on establishing and protecting buffer zones along streams 
should yield tremendous benefit to riparian forest-associated species. See Table 22.6 at end 
of this section for a summary of tools useful in conserving riparian buffers. 
 
Targeted Management on Public Lands 
The small percentage of riparian habitat managed by the Commonwealth may cause land 
managers to under-estimate the importance of the riparian forest as a habitat type. However, 
many CWCS-priority species rely upon riparian forests for their survival, and most 
remaining large tracts of valley forest in the Commonwealth are publicly-owned.  These 
public lands are extremely important for the conservation of forest-dependent species. 
 
Protection of Remaining High-Quality Riparian Habitats 
Maryland’s Partners in Flight Plan (1997) provides several excellent recommendations on 
protecting and managing high-quality riparian buffers.  This Plan suggests avoiding even the 
loss of small forests (<25 acres or 10 hectares) in some areas, especially along streams and 
riparian corridors where forests are scarce.  These sites are important, perhaps critical, to the 
survival of migrating birds in many habitat suites.  In areas that can provide high-quality 
habitat for riparian grassland- or riparian thicket-dependent species, however, removal of 
small woodlots may be warranted.  
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Targeted Protection of Priority Species 
Amphibians and reptiles tend to use riparian areas 100 to 200 feet in width, while otter and 
mink are found most often within 330 feet of the water (Appendix 2).  Large mammals such 
as red foxes, fishers, coyotes, bobcats may utilize riparian corridors that extend up to 400 
feet.  Bald eagles, red-shouldered hawks, and songbirds may associate with corridors 
extending more than 300 feet (Peterson and Kimball 1995).  Thus, to accommodate a range 
of wildlife, a 300- to 600-foot forested buffer is recommended.  
 
For Louisiana waterthrush, a Species of Greatest Conservation Need, conservation efforts 
should be targeted at headwater streams and wetlands of high water quality within large 
forest patches.  In smaller forest tracts, maintaining at least a 100-meter buffer of mature 
forest cover along streamside and ravine habitat may make these areas suitable for this 
species. 
 
The greatest threat to colonial-nesting herons/egrets in riparian areas continues to be logging 
of forests without regard to the presence of colonies, especially on private lands where most 
colonies occur (Gill 1985, Schwalbe and Ross 1992).  Of 39 known owners of property on 
which great blue herons nest in Pennsylvania, only 10 (26 percent) are public (PGC 2002).  
Despite wildlife protection laws prohibiting the taking (or disturbance) of birds on nests, 
fines are insignificant to many developers or landowners and protection does not extend to 
the non-breeding season (Ross 1990).  Disturbance can easily result in abandonment of an 
entire colony, especially early in the nesting cycle and when located within 200-300 meters 
of the colony (Ross 1990, Butler 1992).  
 
Though scattering of disturbed colonies to locations nearby may occur in the same and 
subsequent years, these ‘splinter’ colonies often do not persist.  Ross, however, documented 
the likely merger of the two largest great blue heronries in the state after abandonment of 
one in 1997: the following year the second heronry (11 kilometers away) doubled in size to 
nearly 400 nests (PGC 2002 and unpublished data).  This large colony persists, but has 
gradually declined in size by 12 percent over the past five years (Brauning and Siefken 
2004). 
 
22.5 STATEWIDE PRIORITY CONSERVATION ACTIONS – RIPARIAN 
HABITATS 
 
Level 1 – highest priority over the next 1-5 years 
 
• Riparian Forest/Thicket Restoration  

Target: To identify, protect, and restore riparian forest/thicket habitats. 
Measure:  Riparian forest/thicket inventory and/or acres/stream-miles restored. 
Issues:  Development, urban sprawl, and roads have led to increasingly smaller available 
patch sizes and the near elimination of riparian thickets and heavy fragmentation of riparian 
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forests. Historic loss of riparian  habitat can be countered by restoration and/or 
establishment of riparian habitat where feasible, through the goals of 1) Maintaining existing 
riparian habitat to support current population levels of associated species; 2) Supporting 
restoration efforts aimed at degraded riparian sites to create or improve habitat for associated 
species, and; 3) Establish riparian habitat in areas lacking habitat. 
Prioritized Implementation Actions:   
     Level 1 

• Identify the highest quality (largest, most non-fragmented, etc.) deciduous 
riparian forest/thicket stands.  

• Participate in outreach programs for landowners, developers, and local officials 
regarding the importance of high-quality riparian forests/thickets.  

• Identify and partner with organizations and groups that can protect these lands 
and provide financial support for private landowners. 

• Restore degraded riparian forests/thickets to provide habitat for tolerant forest 
wildlife, corridors for wildlife movement, and to improve water quality. 

• Partner with existing water-quality, open-space programs to assess the feasibility 
of cooperating on the establishment and restoration of riparian thickets/forests. 

• Identify “missing links” in the chain of riparian forests/thickets along waterways 
within the Coastal Plain and target these areas for landowner outreach and 
restoration, where feasible.  

Level 2  
• Participate in outreach programs for landowners, developers, and local officials 

regarding the importance of high-quality riparian forests/thickets.  
• Identify and partner with organizations and groups that can protect these lands 

and provide financial support for private landowners. 
• Incorporate the goals and implementation recommendations of the planning 

document “Pennsylvania Stream Releaf: A Plan for Restoring and Conserving 
Buffers Along Pennsylvania Streams,” as well as other riparian conservation 
efforts, as feasible and appropriate, to benefit CWCS-Priority species. 

Coordination: 
• State agencies (PGC, DCNR, DEP) – land management practices 
• Federal agencies (USGS, USFS) – land management practices 
• Local governments – land use planning, landowner incentives 
• Private landowners with mature riparian deciduous habitats – outreach, incentives 
• Ornithological organizations (Audubon) - research 
• Universities and colleges - research 
• Local land conservancies – landowner/public outreach 
• Environmental Education Centers (Tinicum, Silver Lake Nature Center)  
• Breeding Bird Atlas participants - monitoring 

 
Related Plans : 

1. Partner In Flight Landbird Conservation Plan for Area 24 (Allegheny High Plateau) 
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2. Partner In Flight Landbird Conservation Plan for Area 17 (Northern Ridge and 
Valley) 

3. Partner In Flight Landbird Conservation Plan for Area 10 (Mid-Atlantic) 
4. U.S. Department of Agriculture’s Forest Service Conservation Assessment for the 

red-shouldered hawk.  
5. A Gap Analysis of Pennsylvania 
6. The Nature Conservancy Eco-Regional Plan for the Allegheny High Plateau 
7. The Allegheny National Forest Land and Resource Management Plan 
8. Pennsylvania Department of Conservation and Natural Resource Forest Management 

Plan 
9. Pennsylvania Department of Environmental Protection, Pennsylvania Stream 

ReLeaf: A Plan for Restoring and Conserving Buffers Along Pennsylvania Streams 
 
Target: To provide a process for statewide identification and protection of exemplary sites. 
Measure: Sites/acreage/stream flow protected. 
Issue : There remains a lack of information and targeted management attention for high-
priority streams and rivers, particularly warm-water systems.   
Prioritized Implementation Actions: 
• Identify sites that may provide critical habitat during critical times of the year. 
• Targeted protection of sites during critical times of the year. 
• Remove impediments to fish and aquatic species’ movement. 
• Stabilize priority watersheds (e.g, revegetation, reforestation, minimizing disturbances). 
• Establish objective criteria for EV (Exceptional Value) designations of warm-water 
systems.  

• Identify EV warm-water sites. 
• Improve coordination required to protect exemplary sites.  

Coordination: 
Pennsylvania Fish and Boat Commission 
Pennsylvania Department of Environmental Protection 
Conservation Partners 
 
 
Level 2 – priority over the next 5-10 years 
 
• Targeted State-Level Management of Highest-Priority Sites 

Target:  Establish buffer zones along streams.   
Measure:  Protection measures for riparian habitats developed; stream miles/acreage/sites 
protected; buffer acreage restored; management plans developed; population changes in 
indicator species.  
Issue:  Protection of essential habitats and consideration of the spatial ecology of target 
species are vitally important to conserving ecologically-relevant riparian buffers. Although 
the level of protection would be expected to vary with habitat type and target species, 
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statutes such as those in Florida and Massachusetts that delineate 100-foot buffer zones 
around wetlands/streams/rivers would protect many riparian-associated wildlife species. 
Priority watersheds would include French Creek drainage, a globally-significant waterway 
and other waterways supporting Species of Greatest Conservation Need as well as 
Immediate/High-Level Concern species. 
Prioritized Implementation Actions: 
Level 1 Implementation Actions: 
• Identify highest-priority riparian habitats for Immediate/High-Level Concern species. 
• Support voluntary measures, incentive programs, and legislation, as necessary, to 
protect riparian habitats. 

• Enact management guidance and implementation policies to protect highest-priority 
sites. 

• Assess the impacts of human-associated management activities during nesting season 
(April – October).   

• Participate in the National Fish Habitat Initiative. 
• Direct agricultural stabilization/incentive program efforts toward high-priority 
watersheds. 

• Support streambank fencing/riparian buffer establishment/enhancement, and other 
practices available under the Farm Bill conservation programs and other relevant state and 
federal programs that help reduce siltation and sedimentation. 

Coordination: 
Chesapeake Bay Foundation 
Partners in Amphibian and Reptile Conservation 
National Fish Habitat Initiative 
USDA Natural Resource Conservation Service 
Pennsylvania Department of Conservation and Natural Resources 
Pennsylvania Department of Transportation 
Pennsylvania Department of Environmental Protection 
Pennsylvania Fish and Boat Commission 
Pennsylvania Game Commission 
Private landowners 
Conservation partners 
 
• Enhance and Restore High-Priority Lotic and Riparian Habitats  

Target: Comprehensive status assessment of imperiled or stressed watersheds and 
development of a systematic approach to stabilization and enhancement of lotic and riparian 
habitats. 
Measure:  Miles and/or acreage of lotic and riparian habitat restored/enhanced, number of 
watersheds stabilized. 
Issue:  Many watersheds in the Commonwealth are unstable, because of hydraulic 
modifications, loss of vegetative buffers, poor water quality, limited water quantity, 
urbanization, agriculture and other anthropogenic influences.  Instability results in loss of 
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critical and high-quality lotic and riparian habitats and associated organisms.   Existing 
watershed assessments, stream restoration plans, and other information currently exists for 
many watersheds.  Where absent, surveys should be completed.  This information should be 
collated and used to develop a strategy to stabilize watersheds and restore/enhance lotic and 
riparian habitats using a more “comprehensive” or “watershed” approach.  The strategy 
should advance efforts to link restoration projects in a given watershed to maximize the 
availability of funding support and overall project benefits. Watersheds that provide critical 
habitat for Immediate/High-Level Concern species should be of highest priority.    
Prioritized Implementation Actions:  
Level 1 
• Collate existing information on the status of watersheds and complete inventories on 
those where information is insufficient. 

• Develop watershed restoration plans or use existing plans in conjunction with biological 
information to prioritize restoration efforts. 

• Identify federal, state, county and private funding sources to support project planning 
and implementation.   

Level 2 
• Maximize funding and restoration opportunities by linking multiple projects and 
initiatives when practical. 

• Provide coordination to project partners to advance restoration projects from the 
“conceptual” or “design” phase through to implementation and completion. 

• Conduct surveys to monitor and evaluate project results.   
Coordination 
Pennsylvania Fish and Boat Commission 
Pennsylvania Game Commission 
Pennsylvania Department of Environmental Protection 
Pennsylvania Department of Conservation and Natural Resources 
National Oceanic and Atmospheric Administration 
National Resource Conservation Service 
U.S Environmental Protection Agency 
U.S. Forest Service 
U.S. Geologic Survey 
U.S. Fish and Wildlife Service 
U.S. Park Service 
Land Conservancies 
Colleges and universities 
Private landowners 
Conservation partners 
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22.6 STATEWIDE PRIORITY CONSERVATION ACTIONS – SPECIES’ SUITES 
 
Level 1 – highest priority over the next 1-5 years 
 
• Colonial-Nesting Birds – Rookery Protection 

Target: Long-term protection of the five largest heronries in Pennsylvania  
Measure: landowner agreements, acreage protected, land use/zoning measures 
Issue: Protection methods for large breeding colonies in glaciated provinces need to be 
developed, especially with regard to heronries on private property.  Easements, purchases, 
and public education should be considered. 
Prioritized Implementation Actions: 
Level 1 
• Use information from existing surveys (e.g., Breeding Bird Atlas, PGC annual rookery 
surveys) to identify largest colonies. 

• Use information from existing surveys (e.g., Breeding Bird Atlas) to guide the search 
effort for additional high-priority sites.   

• Continue PGC heron/egret monitoring activities. 
• For bank swallows, nest holes are evenly spaced within a bank surface, so larger banks 
have the potential to support larger colonies and should be afforded the highest 
conservation priority. 

Level 2 
• Monitor colonies to assess threats and population sizes.   
• Assess the feasibility of developing a statewide bank swallow monitoring program 
based on a network of volunteer counters (similar to the PGC Summer Bat Concentration 
Survey). 

• Characterize active nests/colony sites. 
• Evaluate food resources at active sites and assess potential habitat. 
• Identify and conserve active foraging areas, if they are determined to be a limiting 

factor. 
• Protect significant wetlands and riverine segments near the five largest great blue 

heronries in Pennsylvania.   
Coordination: 
Pennsylvania Game Commission 
Pennsylvania Department of Conservation and Natural Resources 
Pennsylvania Department of Transportation 
Important Bird Areas Program 
Important Mammal Areas Program 
American Society of Civil Engineers 
Civil engineers, aggregate extraction companies, etc. 
Audubon societies, Pennsylvanian Society for Ornithology, local bird clubs. 
Private landowners 
Research institutes and universities 
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• Ensure Adequate State-Level Protection to Reduce Losses of Adult Turtles 

Target:  Develop management guidelines to help reduce road mortality of nesting females. 
Enact regulations to prohibit the removal of northern map turtles, and other highly-
collectible species, from wild populations –when such collection has potentially-significant 
and demonstrated population impacts. 
Measure:  Habitat management guidelines developed; Pennsylvania collection and 
possession regulations evaluated; nest sites/acreage targeted for protection. 
Issue:  Because of very limited distribution and geographic isolation, northern map turtles in 
Pennsylvania is especially vulnerable to extinction.  The loss of adult turtles, particularly 
reproductive females, is among the greatest threats to population stability.  Female northern 
map turtles and other riverine turtles often use human-altered, disturbed sites for nesting, 
including areas along highways containing fill materials and spill piles of coal slag.  Because 
such areas are disturbed habitats, they are rarely considered ecologically-valuable or worthy 
of protection. But in some instances, the availability of such sites may be important for 
maintaining viable turtle populations.  Some areas may serve hundreds of nesting females 
each year and such areas should be designated for protection.  In addition, because eggs, 
hatchlings, or nesting females are present at nesting areas during all months of the year, 
disturbances to such sites (e.g., heavy equipment operations) at any time may negatively 
impact northern map turtles.  Road mortality of nesting females may be substantial in some 
areas, and legal removal of adult turtles from the wild may also be very damaging.  Current 
regulations in Pennsylvania allow individuals with a fishing license to remove from the 
wild, and possess, two northern map turtles at any given time. 
Prioritized Implementation Actions: 
Level 1 
• Support research and survey activities aimed at developing management guidelines to 
reduce road mortality of nesting female turtles. 

• Support efforts in Pennsylvania to eliminate legal or illegal removal of northern map 
turtles, and other vulnerable species, from wild populations. 

• Support efforts of the Pennsylvania Fish and Boat Commission Non-Game and 
Endangered Species Division to reduce commercial exploitation of northern map turtles 
and other CWCS-priority turtles. 

Level 2 
• Evaluate and revise current regulations to ensure adequate protection. 

Coordination: 
Partners in Amphibian and Reptile Conservation 
Pennsylvania Department of Conservation and Natural Resources 
Pennsylvania Department of Transportation 
Pennsylvania Department of Environmental Protection 
Pennsylvania Fish and Boat Commission 
Pennsylvania Game Commission 
Private landowners 
Conservation partners 
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Level 2 – priority over the next 5-10 years 
 
• Identify and Protect Essential Turtle Nesting Sites and Monitor Populations 

Target: Identify and protect major nesting areas associated with streams and rivers. 
Measure: Status of major nesting areas; population status and trends of target species; 
acreage/sites protected; management plans developed. 
Issue: Spotting scope surveys appear to be the most effective means to determine the 
presence and densities of Graptemys species (Lindeman 1998).  No densities of G. 
geographica have been established for viable populations, but target densities for the 
federally-threatened G. flavimaculata are 2.2 and 4.4 basking turtles per 100 m in two river 
systems in the southeast United States (U. S. Fish and Wildlife Service 1993).  Surveys are 
also required to document major nesting areas for G. geographica in Pennsylvania.  Some 
nesting areas may serve hundreds of females each year and such sites should be designated 
for protection.   
Prioritized Implementation Actions: 
Level 1 
• Identify and protect major nesting areas associated with streams and rivers.   
• Evaluate status of major nesting areas. 
• In areas where road mortality of nesting females is substantial, short (< 1 m high) 
fencing should be installed to eliminate the ability of females to move onto roadways, 
although such a strategy should be employed only as a last resort.   

• Carefully examine open-canopy habitats along major rivers for the presence of nesting 
areas prior to activities such as road construction; such areas should be avoided where they 
are found.   

Level 2 
• Delimiting range in the state for highest-priority species. 
• Determine status of extant populations and habitat.  
• Identify and secure permanent monitoring stations where population information, along 
with habitat measurements, may be made at regular intervals. 

Coordination: 
Partners in Amphibian and Reptile Conservation 
Pennsylvania Department of Conservation and Natural Resources 
Pennsylvania Department of Transportation 
Pennsylvania Department of Environmental Protection 
Pennsylvania Fish and Boat Commission 
Pennsylvania Game Commission 
Private landowners 
Conservation partners 
 
 



Pennsylvania’s Comprehensive Wildlife Conservation Strategy Version 1.0 
________________________________________________________________________ 

 Page 22-18 

22.7 STATEWIDE PRIORITY CONSERVATION ACTIONS – RIPARIAN-
ASSOCIATED SPECIES 
 
Level 1 – highest priority in the next 1-5 years 
 
• Status Surveys of SGCN, Immediate Concern, High-Level Concern Species  

Target: Comprehensive status assessment of imperiled species in need of additional 
information to make a status determination. 
Measure: Surveys completed. 
Issue:  Many river-associated species represent imperiled taxonomic groups, but 
comprehensive status assessments are lacking. Up-to-date status information is necessary in 
order to allocate funding, recovery and management activities. All known sites where 
populations of PA Vulnerable and priority PFBC Candidate species are extant or historic 
should be surveyed in an effort to determine the status of what are often our rarest species.  
Information on population densities, structure, and health in the state is required to prioritize 
conservation actions. In some cases, information on genetics issues must also be understood 
in order to make a priority characterization. 
 
Target Species – Status Assessments, Distribution/Abundance Surveys: 
 
IMMEDIATE 
CONCERN 

HIGH-LEVEL 
CONCERN 

PENNSYLVANIA 
VULNERABLE 

MAINTENANCE 
CONCERN 

WEST VIRGINIA 
WATER SHREW 
(Southern Water 
Shrew) 

QUEEN SNAKE ROCK VOLE 
 

ROCK SHREW 

 
WOOD TURTLE 
–R 

EASTERN 
RIBBON SNAKE 

 EASTERN 
HOGNOSE 
SNAKE 

   FOUR-TOED 
SALAMANDER 

   FOWLER’S TOAD 
   NORTHERN 

LEOPARD FROG 
    
 

Prioritized Implementation Actions:  
Level 1 
• Resurvey locations of recent records, as necessary. 
• Design sampling protocols to enable population estimates and age structure analyses, 
and physical and chemical habitat characteristics.   
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• Develop a search image, based on extant factors and conditions at each occupied site 
and, if possible, prepare a predictive model to aid in the identification of potential habitat 
elsewhere.  These tools should then be applied to searches within occupied drainages, and, 
if effective, expanded to others. 

Level 2 
• Identify and secure permanent monitoring stations where population information, along 
with physical and chemical habitat measurements, may be made at regular intervals. 

• Designate and secure an adequate number of fixed monitoring stations and survey at 
five-year intervals. Stations should be selected at locations that will accommodate 
monitoring of other species of concern. 

• Validate predictive models of occurrence. 
Coordination 
Pennsylvania Fish and Boat Commission 
U.S. Fish and Wildlife Service 
Land Conservancies 
Colleges and universities 
Private landowners 
Conservation partners 
 
Level 2 – priority over the next 5-10 years 
 
• Long-Term Monitoring of Priority Species and Populations  

Target: Long-term monitoring of priority species’ populations. Target species include 
hellbender, madtoms, darters, map turtle, redbelly turtle and other species with adequate 
population size for monitoring efforts.  
Measure:  Monitoring efforts initiated; population status and trends of target species; 
distribution and abundance information collected. 
Issue:  Currently, many stream- and river-associated species, including terrestrial species 
and fish, are not adequately monitored to detect population trends. In the case of fish, 
routine monitoring should provide an overall indication of changes in habitat quality - 
information that could be used to benefit other CWCS-Priority species. Fish species 
accounts in Appendix 3 provide detailed monitoring recommendations depending on the 
level of conservation concern. 
Prioritized Implementation Actions:  
Level 1  
• Use established monitoring programs to find new occurrence sites for target species. 
• Initiate and/or increase participation in more specialized surveys.  Encourage the 
collection of data from CWCS-priority species during routine PFBC aquatic 
sampling/monitoring efforts.    

• Conduct specific surveys for rare species in appropriate habitat as specified in Appendix 
3.   

• Map occupied locations for future reference.  
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• Encourage the tracking of data collected in the above surveys for Immediate/High Level 
and PA Vulnerable species in the PA Natural Heritage Program. 

Level 2  
• Monitor locations where target species were located in the above-mentioned surveys.   
• As some standard projects are established or run their course, initiate and/or increase 
participation in more specialized surveys that would be especially effective for target 
species in the same ecosystems.   

• Conduct specific annual monitoring surveys for Immediate Concern species as 
recommended in Appendix 3.  

Coordination: 
Pennsylvania Fish and Boat Commission 
Pennsylvania Game Commission 
Pennsylvania Department of Conservation and Natural Resources 
Allegheny National Forest 
Conservation partners 
Colleges and universities 
 
Target Species – Long-Term Monitoring: 
IMMEDIATE 
CONCERN 

HIGH-LEVEL 
CONCERN 

PENNSYLVANIA 
VULNERABLE 

MAINTENANCE 
CONCERN 

Wood Turtle - R Bald Eagle Osprey Eastern Hognose 
Snake 

   Louisiana 
Waterthrush – R 

   Map Turtle 
 
 
22.8 SPECIES OF GREATEST CONSERVATION NEED – RIPARIAN 
THICKETS/FORESTS 
Significant effort was made in the course of CWCS development to identify and emphasize 
the unique role of Pennsylvania in conserving species of concern. A guiding objective of 
CWCS planning was to reach beyond ‘rarity,’ a reactive mode that forces managers to 
simply document the declines of a species. In order to achieve truly comprehensive, truly 
proactive management, managers must begin to direct attention to those species and habitats 
for which Pennsylvania serves a responsibility role. 
 
Considering species of concern through the dual lens of responsibility and imperilment 
quickly reveals where conservation actions should be directed under the State Wildlife 
Grants program.  Focusing “endangered species prevention” efforts and proactive 
management on the following species associated with riparian thickets/forested habitats will 
provide conservation results that will have the greatest impacts at the state, regional, 
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national, and global levels (Table 22.4). See Appendix 3 for full species accounts of all 
CWCS-Priority species associated with riparian thickets/forests. 
 
Table 22.4: Species of Greatest Conservation Need – Riparian Thickets/Forests  
Refer to Appendix 3 for full species accounts of Species of Greatest Conservation Need as 
well as other CWCS-Priority species.  
 
 

Ohio 
Hills 

Lower
Great 
Lakes 

Northern 
Plateau 

Pocono
Plateau 

Ridge 
and 
Valley Piedmont 

Coastal 
Plain 

ALLEGHENY 
WOODRAT - R   xx  XX   
TIMBER 
RATTLESNAKE 
- R   XX  xx   
WOOD TURTLE 
- R xx xx xx  XX xx  
CERULEAN 
WARBLER - R XX XX 

xx (Allegh 
mtns)     

SHORTHEAD 
GARTER 
SNAKE xx xx 

XX 
(Northwest 
portion)     

LOUISIANA 
WATERTHRUSH 
- R, I XX xx xx XX XX xx  

 
XX – primary area of distribution 
xx  - secondary area of distribution 
(xx) – likely extirpated from area 
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Appendix 22.1 Species-Habitat Associations for Riparian Habitats of Pennsylvania 
Clearly defining species-habitat associations is somewhat complicated. For each wildlife 
species, the particular habitat it uses is complex and often comprised of several parts of a 
landscape and several land-cover types or communities. Additionally, many species change 
their habitat use during various seasons and life stages and this further complicates the 
conservation of species and key habitats.  Also, the effort of associating species with key 
habitats is confounded because the habitat’s quality and/or function may rely upon unknown 
and/or off-site mechanisms.  Thus, for a species to be adequately conserved, all aspects of its 
key habitat(s) must be available in a quantity and quality sufficient for its survival.  
 
Though complicated and incomplete, it is nevertheless vitally important to attempt to 
associate species with their key habitats to begin formulating conservation goals and 
objectives. The following table contains summary information describing specific 
species/habitat associations relative to the habitat type covered in this section. This 
information is in DRAFT form and is in need of further refinement and additional input 
from technical experts to ensure its accuracy. Currently, Pennsylvania lacks a meaningful 
way to classify communities relative to terrestrial vertebrates. This is recognized as an 
ongoing priority by Pennsylvania’s natural resource agencies.  
 
Species-specific information detailing specific habitat requirements, the location and relative 
condition of key habitats, threats and factors affecting habitat quality and population trends 
of target species can be found in Appendix 3: CWCS-Priority Species Assessments. 

Table 22.5 CWCS-Priority species associated with specific types of riparian forest 
habitat in Pennsylvania. (*Species which are limited to a specific physiographic area are 
noted, otherwise, the species occurs in various physiographic areas) 

Category Specific types 
Micro-
quality 

CWCS-
Priority 
Species 

Communit
y  
Type  

Physiographic 
Area * 

      
Riparian 
Thickets 

Early 
successional 

Riparian 
Thickets 

Rough Green 
Snake  

P 

   

Eastern 
Ribbon 
Snake  

 

   Queen Snake  OH, P 

   
Yellow-
breasted chat  

 

  
W/clearing
s 

Wood Turtle-
R  

 

   
Kirtland’s 
Snake  

OH 

   
American 
woodcock 

Hawthorne, 
alder, aspen 
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, dogwood 
Mid-
successi
onal/ 
Second 
growth 
Riparian 
Forest Deciduous  Hoary Bat  

 

  

With tall 
trees for 
nesting 

Great Blue 
Heron  

 

   Great Egret   

   

Black-
crowned 
Night-Heron  

 

   

Yellow-
crowned 
Night Heron  

 

   Bald Eagle   
   Osprey   
      
   River Otter   
   Queen Snake  OH, P 

   

Shorthead 
Garter Snake 
-R  

 

      
   Indiana Bat   

  
W/ dense 
understory 

Kentucky 
Warbler  

 

Mature 
Riparian 
Forest Deciduous 

>400-500 ft 
wide 
buffers 

Acadian 
flycatcher 

Dense 
canopy –
indicator 
species for 
high-quality 
riparian 
forest. 
Beech 
forests in 
south 

 

  

tall 
canopy  
with 
spreading 
crowns 

Yellow-
throated vireo

Indicator of 
tall canopy 
forests 

 

  
Patchy w/ 
clearings 

Wood Turtle-
R  

 

  

 Cerulean 
Warbler - R 

large, well 
spaced 
trees with 

OH 
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dense, high 
canopies 

 
Higher 
elevation 

W/ rocky 
substrate/t
alus and 
heavy 
forbs/shrub
s 

Allegheny 
Woodrat-R 

N. 
Hardwoods, 
oak-
dominated 

RV, NP 
(Allegheny 
Mountains 
portion) 

   

Timber 
rattlesnake-
R 

N. 
Hardwoods, 
oak-
dominated 

NP, RV 

   Rock Vole 

N. 
hardwood 
forests 
(3000+ft) 

NP (and 
Poconos) 

   Rock Shrew 

N. 
Hardwoods 
w/dense 
rosebay 
rhododendr
on (3000+ 
ft)  

NP, RV, OH 

  

Wide 
riparian 
forests 
buffers 
(>30 m) W/ 
dense 
vegetation 
near 
ground 

Yellow-
bellied 
flycatcher 

High 
elevation 
boreal 
conifer 
swamps 
and 
swampy 
riparian NP 

  

W/Dense 
ground 
cover (>75 
percent), 
med-high 
canopy 
closure 
along high-
quality 
streams of 
moderate 
gradient 
w/undercut 
banks 

Northern 
Water Shrew 

n. 
hardwoods 
(mixed 
forests at 
higher 
elevations) 

NP – (NC, NE 
portion) 
Appalachian 
Plateau, 
Poconos  1500+ 
ft elevation 

     OH 
Mixed 
Riparian 
Forest 

Mid-
successional/ 
Second Growth  Hoary Bat   

   Red- With  
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shouldered 
Hawk 

openings/cl
earings 

  

W/dense 
ground 
cover and 
riparian 
undercut 
banks, 
(>75 
percent) 
vegetative 
cover 

West Virginia 
Water Shrew 

Mixed 
deciduous/ 
conifer 
forest 

NP – (SW 
portion) 
Allegheny 
mountains 
region 
(Somerset 
county area) 

      

  

W/Dense 
ground 
cover (>75 
percent), 
med-high 
canopy 
closure 
along high-
quality 
streams of 
moderate 
gradient 
w/undercut 
banks 

Northern 
Water Shrew 

n. 
hardwoods 
(mixed 
forests only 
at higher 
elevations) 

NP – (NC, NE 
portion) 
Appalachian 
Plateau, 
Poconos  1500+ 
ft elevation 

  

W/Open 
ground 
cover 
Closed 
canopy 
(>75 
percent)- 
W/hemlock 
or  spruce 

Northern 
Flying 
Squirrel 

open 
ground 
cover with 
high stem 
density 
(rhodo 
component), 
and thick 
leaf litter – 
near water 

NP, Poconos 

  
Unfragmen
ted 

Allegheny 
Woodrat-R 

N. 
Hardwoods, 
oak-
dominated 

RV, NP 
(Allegheny 
Mountains 
portion) 

   
Timber 
rattlesnake-R 

N. 
Hardwoods, 
oak-
dominated 

NP, RV 

   
Canada 
warbler 

Hemlock 
ravines w/ 
dense 
understory 

 

   
Red-
shouldered  
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Hawk 

   
Acadian 
Flycatcher  

 

   
Alder 
Flycatcher  

 

   
Willow 
Flycatcher  

 

 Mature  
Great Blue 
Heron 

mature 
hardwood 
or mixed 
hardwood/
conifer 
forests, 
usually 
near rivers, 
wetlands, 
or lakes 

 

  

High 
quality/ 
unfragment
ed 

Yellow-
throated 
Vireo  

 

      

   

Louisiana 
Waterthrush-
R 

High quality; 
streams; 
W/open to 
moderate 
shrub layer 

 

  

>400-500 ft 
wide 
buffers 

Acadian 
flycatcher 

Dense 
canopy –
indicator 
species for 
high-quality 
riparian 
forest. 
Beech 
forests in 
south; 
hemlock in 
north 

 

   
Silver-haired 
bat  

 

  
(southern 
PA) 

Acadian 
Flycatcher  

 

Coniferou
s 
Riparian 
Forest   

Blue-headed 
vireo  
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High elevation 
Mature 
Hemlock  Winter Wren 

indicator 
species for 
high-quality 
mature and 
old-growth 
coniferous 
forests 

NP 

  

Area 
sensitive - 
wide 
riparian 
(>30 m) 

Yellow-
bellied 
flycatcher 

High 
elevation 
boreal 
conifer 
swamps 
and 
swampy 
riparian NP 

      

  

Area 
sensitive 
>400-500 ft 
wide 
buffers 

Acadian 
flycatcher 

Dense 
canopy –
indicator 
species for 
high-quality 
riparian 
forest. 
Beech 
forests in 
south; 
hemlock in 
north 

 

  

 
Closed 
canopy 
(>75 
percent)- 
W/hemlock 
or  spruce 

Northern 
Flying 
Squirrel 

open 
ground 
cover with 
high stem 
density 
(rhodo 
component), 
and thick 
leaf litter – 
near water 

NP, Poconos 

 
High elevation 
Mature Spruce  

Blackpoll 
warbler 

high 
elevation, 
spruce-
dominated 
wetlands 
and forests. 

NP – western 
Wyoming Co. 

* Species largely or entirely restricted to a specific physiographic area (LGL – Lower Great Lakes, 
OH – Ohio Hills, NP – Northern Plateau, RV – Ridge and Valley, P – Piedmont, CP – Atlantic 
Coastal Plain 



Pennsylvania’s Comprehensive Wildlife Conservation Strategy Version 1.0 
________________________________________________________________________ 

 Page 22-30 

Appendix 22.2 Methods to conserve existing riparian forest buffers 
 
TABLE 22.6. METHODS TO CONSERVE EXISTING RIPARIAN FOREST 
BUFFERS.  For more information on managing and restoring riparian buffers in 
Pennsylvania, the reader is referred to the planning document “Pennsylvania Stream Releaf: 
A Plan for Restoring and Conserving Buffers Along Pennsylvania Streams” (DEP 1998) 

METHOD  DESCRIPTION  CANDIDATES FOR 

IMPLEMENTATION 

Conservation 
Plans 

A written plan for a landowner detailing best 
management practices for conservation of the land; 
a riparian forest buffer will control and prevent soil 
erosion. 

Contact: county conservation districts, Natural 
Resources Conservation Service, Cooperative 
Extension Service.  

Business/Industry 

Agriculture 

Government 

Local municipality 

School 

Non-profit organization 

Private landowner  

Conservation 
Easements  

A legal agreement landowners voluntarily make 
restricting the type and amount of development that 
occur in perpetuity. Executed between private 
property owners and qualified conservation 
organizations. These arrangements, if perpetual, 
provide federal income, estate and gift tax benefits; 
restrictions are flexible. Disadvantages include 
abdicating some rights relating to property use; 
easements do not have to be perpetual; and the 
landowner remains responsible for land 
maintenance and other costs of the land. 

Contact: land trusts, conservancies (see "Wetland 
and Riparian Stewardship in Pennsylvania," pp. 19-
24 and "Protecting Unique Land Resources: Tools, 
Techniques, and Tax Advantages" by J.A. Gutanski, 
1997).  

Business/Industry  

Agriculture 

Private landowner 

School 

Government 

Local municipality 

Non-profit organization  

Farmland 
Protection 

Programs  

Preservation of farmland by purchasing development 
rights from farmers. May include additional provision 
to conserve riparian forest buffers 

Agriculture 

Government 
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Contact: county and local governments.  Local municipality 

Private landowner 

Non-profit organization  

Open Space 
Preservation  

Preserving open space through a variety of 
incentives, e.g. bond issues, grant programs, parks 
and recreation, land development practices, etc. 

Contact: county and local government.  

Non-profit organization 

Agriculture 

Government 

Local municipality  

Zoning  Townships implementing land development and 
stormwater management plans through their zoning 
ordinances. 

Contact: township board of supervisors, township 
zoning board, township planning board.  

Local municipality 

Private landowner  

  

METHOD  DESCRIPTION  CANDIDATES FOR 
IMPLEMENTATION 

Transferable 
Development 
Rights 
(TDRs)  

Local governments have the right to limit development in 
one area while opening other areas for development in a 
process of relocating "zones" through enacting TDRs. 
Practicable because of zoning codes, land use 
ordinances and/or regulations. TDRs allow land to 
remain in the private sector while avoiding undesirable 
development. Complicated standards of allocation, 
purchase and sale of development rights need to be 
established for a legally defensible system. 

Contact: township board of supervisors, private 
consultants, real estate attorneys.  

Government  

Land Use 
Planning  

Townships planning for development can consider 
conserving existing riparian forest buffers in subdivision 
and land development plans. 

Contact: county planning commission, township board of 
supervisors, township planning commission, private 
consulting firm.  

Local municipality  
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Forest 
Management 
Plan  

A plan written by a professional forester that describes 
forest management for a particular area; a riparian forest 
buffer can be a recommendation of the plan. 

Contact: Dept. of Conservation and Natural Resources 
Forest Stewardship Program (cost-shared), independent 
forest business.  

Business/Industry 

Agriculture 

Government 

Local municipality 

School 

Non-profit 
organization 

Private landowner  

Change 
Ownership  

Change ownership of the land to a public entity that will 
manage for riparian forested buffers - rails to trails, 
conservancy, park system, land trust, greenway. The 
private landowner (land donor) benefits from the tax 
write-off. (See "Wetland and Riparian Stewardship in 
Pennsylvania" pp. 29-30 for more information on sale 
and donation options). 

Contact: land trusts, conservancies, government 
agencies.  

Local municipality 

Government 

Non-profit 
organization 

Agriculture 

School 

Private landowner  

Leases  Rental agreements by a landowner to a conservation 
group for a specific period of time. Advantages include 
monthly income to owner. Disadvantages are that leases 
generally may give unrestricted control to the leasing 
organization and the buffer conservation is not 
perpetual. 

Contact: legal services, conservation groups (see 
"Protecting Unique Land Resources: Tools, Techniques, 
and Tax Advantages" by J.A. Gutanski, 1997)  

All  
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METHOD  DESCRIPTION  CANDIDATES FOR 
IMPLEMENTATION  

Land 
Swap  

Change ownership of property by deed swap. Contact: 
legal services.  

Industry 

Agriculture 

Government 

Local municipality 

School 

Non-profit 
organization 

Private landowner  

Mutual 
Covenants  

Agreements between nearby or adjacent landowners to 
manage the future use of the land for conservation. These 
can be permanent, can be enforced by any single 
landowner (or future landowners) against other involved 
members of the covenant. Loss of market value from 
mutual covenants can not be claimed as a charitable 
deduction on income tax returns. 

Contact: legal services.  

All  

Mitigation 
for Lost 
Public 
Lands  

Any public lands needed for transportation projects are 
replaced with other land (usually of the same type), which 
then becomes public land. Existing streamside buffers can 
be replaced with other streamside buffers. If the public 
landowner wishes, streamside buffers could be considered 
for replacement of non-buffered land taken. 

Contact: Pa. Dept. of Transportation.  

Local municipality 

Government  

Grant 
Programs  

Funding programs that support development of watershed 
management plans which will include riparian forest buffer 
conservation.  

Contact: private foundations, state government.  

Non-profit 
organization 

Private landowner 

School 

Municipality  
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Written 
Policies  

Written environmental policies within the business, 
organization, agency that includes the conservation of 
riparian forest buffers.  

Business/Industry 

Agriculture 

Government 

Local municipality 

Business 

Private landowner  

  

METHOD  DESCRIPTION  CANDIDATES FOR 
IMPLEMENTATION 

Management 
Agreements  

Pacts between landowners and conservation agencies 
where one agrees to manage the property in a manner 
consistent with conservation goals. Landowners may 
receive direct monetary returns or other types of cost-
share assistance; it is ordinarily easier to terminate than 
a lease but management agreements are not permanent. 

Contact: land trusts, conservancies.  

All  

Floodplain 
Management  

Rigid application of policies regarding development in 
floodplains. (Management plans could add further 
support to existing federal and state regulations 
regarding waterways, wetlands and floodways). 

Contact: local government, county planning commission.  

Local municipality  

Water 
Resource 
Protection 
Regulatory 
Programs  

Existing state and federal wetland, floodway and other 
regulatory programs can further promote riparian forest 
buffer conservation through various mitigation and 
restoration techniques. 

Contact: Dept. of Environmental Protection, Army Corps 
of Engineers.  

Government  
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SECTION 23 – MONITORING – CONTENT SUMMARY 
 
 
23.1 The Need for Coordinated Monitoring 
 Goals 
 Objectives 

Table 23.1.   Minimal monitoring objectives for CWCS Conservation Priority Tiers. 
Strategies 
Table 23.2.  Long-term management issues that Coordinated Monitoring can help 
address and information needed that Coordinated Monitoring programs can provide 

 
23.2 Monitoring Challenges and Opportunities 
23.3 Statewide Monitoring Efforts in Pennsylvania 
 
23.4 STATEWIDE MONITORING PRIORITIES - HABITATS 

INVENTORY 
Identify and Protect Exemplary Streams and Rivers 
Identification and Targeted Protection of Small, Isolated Wetlands and Wetland 
Complexes 

 Identification of Exemplary Wetland Sites 
 Inventory High-Quality Conifer Forest Sites 
 Identify and Manage Large Blocks of Core Forest 
 Inventory Seasonal Wetlands 
 Inventory of High-quality Reclaimed Surface Mines 
 Inventory and Management of Priority Thicket Habitats 
 Identify and Protect Exemplary Riparian Sites 
 
 ABUNDANCE 

Comprehensive Surveys/Monitoring of Major Rivers and Tributaries 
Identify Multi-Species Monitoring Opportunities  
Identify Indicator Species for Priority Habitats 
 
ADAPTIVE MANAGEMENT 
Wetland Monitoring and Adaptive Management 
Research Effect of Forest Management and Other Land Use on CWCS-Priority 
Species 
Monitoring and Adaptive Management of Seasonal Wetlands  
Adaptive Management of Priority Grasslands  
Habitat Management and Monitoring for Species Dependent On Grassland/Wetland 
Mosaics  
Adaptive Management of Conifer Forests 
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23.5 STATEWIDE MONITORING PRIORITIES – SPECIES SUITES 

INVENTORY 
Reptile/Amphibian Atlas 
Chorus Frogs – Status Assessments 

 
 ABUNDANCE 

Improved Monitoring of Forest-Associated Birds 
Improved Monitoring of Forest Breeding Raptors 
Improved Monitoring of Boreal Conifer Species 
Improved Monitoring of Bog-Associated Species 
Status Assessments/Population Surveys of Conifer-Associated Species 
Improved Monitoring of Forest-Dwelling Bats 
Grassland-Nesting Birds – Research and Monitoring 
Marsh Birds - Population Surveys 
Marsh Birds - Monitoring 
Colonial Nesting Birds – Management and Monitoring 
Colonial (Anthropogenic) Species – Identify and Monitor Priority Sites 
Develop Appropriate Monitoring Protocols for Crepuscular Birds 
 

 
ADAPTIVE MANAGEMENT 

 Identify and Protect Essential Turtle Nesting Sites and Monitor Populations 
 Monitoring and Adaptive Management of Early-successional Forest Species 
 Monitoring and Adaptive Management of Seasonal Wetland Species 

Coordinated Population Monitoring and Recovery Efforts for Gull Point, Presque 
Isle 

 
23.6 STATEWIDE MONITORING PRIORITIES – CWCS-PRIORITY SPECIES 
 

INVENTORY 
Presence/Absence Surveys  
 
ABUNDANCE 
Conduct Species’ Status Assessments 
 
ADAPTIVE MANAGEMENT 
Population Monitoring 

 
23.7 SOURCES 
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SECTION 23 – Monitoring 
 
 
The lack of inventory and monitoring data on wildlife species is one of the most critical 
issues in wildlife conservation today. It is difficult to evaluate the status of wildlife and 
conserve habitats without data on what species occur where, what habitats they use 
throughout the year, and what trends are occurring in their populations.  A comprehensive 
approach is needed.  Despite the value of many past monitoring programs, much opportunity 
exists for making these programs even more valuable (Downes 2000, Anderson 2002, 
Williams et al. 2002).    
 
23.1 The Need for Coordinated Monitoring 
 
The monitoring approach proposed here is characterized by a focus on:  prioritizing 
monitoring efforts according to a species’ placement within the CWCS Conservation 
Priority Tiers; management issues the monitoring program will help address; description of 
the focal species and quantitative survey objectives; and recommendations on data 
management and coordination.  This is designed to develop a Coordinated Monitoring 
Program, designed after the Coordinated Bird Monitoring Program, that will recognize 
information needs and the management issues determined to be most critical for that species.        
 
Four questions are generally addressed when developing a coordinated monitoring effort: 
1) What management issues will the monitoring program help address (goals)? 
2) What information is needed (objectives)? 
3) What methods will be used (strategies)? 
4) Who will be responsible for each component of the program (implementation plan)?  
Developing species- or habitat-specific strategies and implementation plans for the broad 
array of CWCS monitoring needs is beyond the scope of this document. Rather, this draft of 
the CWCS provides a framework of goals and objectives that should guide the development 
of a coordinated monitoring approach, and identifies the statewide priorities for monitoring 
CWCS species and habitats.   
 

 
Goals 
Identifying species-at-risk and causes of declines is widely recognized as an important issue 
in wildlife management (Brown et al. 2001, Downes, et al. 2000, Pashley et al. 2000, 
Williams et al. 2002).  This goal is thus always a part of a coordinated monitoring approach.  
For many taxa, this goal takes the form of basic inventory or confirmation of the presence of 
the taxa within Pennsylvania.  A second general, and widely endorsed, goal is to achieve 
better integration between monitoring and management.  The integration may be useful at 
any spatial or administrative level.  Finally, the level (or effort) of monitoring should be 
scaled to the conservation priority identified for each particular species.  
 
 Page 23-3  
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Overall goals and objectives of the CWCS that include monitoring priorities are presented in 
Section IX: CWCS Vision, Issues, Goals and Objectives. Strategic objectives in the CWCS 
cover the spectrum of monitoring needs: Strategic Objectives 1.1 (population monitoring 
and species status), 1.2 (adaptive management), 1.3 (coordinated information management), 
as well as Strategic Objectives 2.2 (habitat-level monitoring), 2.4 (species-level monitoring), 
and 5.2 (agency coordination). All speak to monitoring needs identified by stakeholders as 
critical to the CWCS. 
 
Objectives 
The first objective is to identify the kind of information needed in a monitoring program. 
Four general categories of information have been defined: confirmation of presence within 
the state (inventory), long-term trends, spatial patterns in abundance, and productivity.  
“Trends” include trend in average numbers present as well as trend in population size; 
patterns in abundance are needed for tasks such as comparing treated and non-treated areas 
or identifying heavily-used habitat; productivity is needed to identify sources and sinks and 
high- and low-quality habitat   Table 24.1 lists minimal monitoring objectives for each 
CWCS Conservation Priority Tier.  
 
 
Table 23.1.   Minimal monitoring objective for CWCS Conservation Priority Tiers. 
 
 

Information needed  
CWCS Conservation Priority Tiers  Inventory Trend Abundance Productivity 
Tier 1 - Immediate Concern  XX XX XX XX 
Tier 2 - High-level Concern   XX XX XX  
Tier 3 - Responsibility species   XX XX  
Tier 4 - Pennsylvania Vulnerable  XX XX   
Tier 5 - Maintenance Concern   XX   

 
 
The final step is to set quantitative accuracy targets for each parameter and management 
issue.  Bart et al. (2003) suggested that the goal should be an 80 percent probability of 
detecting a 50 percent decline occurring over 20 years for long-term trend analysis.   
Achieving the monitoring goal for much smaller areas, such as a single state, was not 
considered feasible.  Therefore, multi-state or regional coordination will be required to 
ensure the validity of monitoring results. Coordinated multi-state or regional monitoring 
efforts would be a high-priority outcome of the national CWCS effort. 
 
Strategies 
There is a clear need for monitoring protocols to address the goals described above.  Survey 
designs vary considerably for the large number of groups incorporated into this CWCS.  
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Protocols are fairly well developed for the range of species of birds, and may provide a 
framework for monitoring activities developed for other taxa.  
 
Our first step was to identify the types of surveys most important in the coordinated 
monitoring effort so that developing them could be given highest priority and as a way to 
describe the value of enhancing a particular survey.  Our approach for this analysis was to 
identify broad management issues coordinated monitoring will help address and the most 
important survey objectives for each. 
 
The broad management issues that coordinated monitoring surveys can be used to help 
address may be sub-divided into seven categories: 
 

General management issues that coordinated monitoring can help address.  
 

1.  Determining taxonomic and population status  
2.  Identifying species at risk or of concern for other reasons 
3.  Determining causes of undesirable trends and ways to reverse them 
4.  Estimating population size 
5.  Setting population and habitat targets 
6. Evaluating conservation programs and helping improve them 
7. Helping interpret results from surveys at smaller scales 

 
 
 
Survey objectives for these issues have been divided into three general categories: trends, 
abundance, and fitness indicators. The trends category includes long-term trends in 
population size at the rangewide and regional level.  This category also includes trend in 
number of species using a stopover area or present in small areas of high interest, because 
they have been managed or for other reasons. The abundance category includes spatial 
patterns in abundance, for example, between treated and untreated areas or in presumed 
high- and low-quality habitat.  This category also includes population size at the regional or 
rangewide level, used, for example, in setting population and habitat targets.  Fitness 
indicators provide direct information on health of populations.  This category includes 
estimates of productivity and survival and other measures such as disease incidence, 
contaminant burden, and nutritional status.  Different management issues require different 
combinations of these kinds of information (Table 23.2).  A long-term, coordinated 
monitoring program thus needs to include comprehensive surveys to provide information on 
trends, abundance, and fitness of target species. 
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Table 23.2.  Long-term management issues that coordinated monitoring can help 
address and information needed that coordinated monitoring programs can provide 
(XX = critical; X = important) 

Information needed  
Management issue Inventory Trend Abundance Fitness/ 

Productivity 
1.  Determining taxonomic and 
population occurrence  

XX    

2.  Identifying species at risk or 
of concern for other reasons  

XX XX   

3.  Determining causes of 
undesirable trends and ways to 
reverse them 

XX XX XX XX 

4.  Estimating population size XX  XX  
5.  Setting population and habitat 
targets 

XX XX XX X 

6.  Evaluating conservation 
programs and helping improve 
them  (Adaptive Management) 

XX X XX XX 

7.  Helping interpret results from 
surveys at smaller scales 

XX X X X 

 
 
23.2 Monitoring Challenges and Opportunities 
 
Under-represented Taxa.  Monitoring effort has been disproportionately applied to some 
groups (e.g., birds) while leaving other groups (e.g., reptiles, amphibians, invertebrates) with 
only the faintest sense of population size or function.  Even among birds, species that are 
highly vocal and diurnal receive much more attention than those that may be secretive and 
nocturnal. The level and intensity of monitoring effort is often routed more in popular 
support than scaled at the degree of conservation concern. Statewide inventory and 
monitoring efforts are needed for large and small mammals, amphibians, reptiles, 
invertebrates, plants, and other lesser-known groups.  Specialized surveys for night birds, 
wetland birds, and others also are needed.    
 
Indicator Species. Not all species need to be monitored for trends, but before we select 
indicator species for a group of wildlife that could be monitored, it seems prudent to 
inventory and understand habitat associations among all wildlife species.   Once habitat 
associations are better understood, indicator species could be selected as representative of 
the quality of habitats and diversity of wildlife and monitored less expensively than a 
species-by-species approach.    
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Types of Monitoring. There are three broad types of monitoring information that are 
important to conservation outcomes: 1) biological monitoring (i.e., inventory, trend, 
abundance, and productivity information used to determine status of species and habitats); 2) 
effectiveness monitoring (results of conservation actions based upon changes in inventory, 
trend, abundance and productivity information), and; 3) adaptive management (the 
adaptation of actions to reflect new information and monitoring outcomes).   
 
To accomplish biological monitoring, statistically adequate inventory and abundance 
information are necessary for obtaining meaningful results. To accomplish effectiveness 
monitoring,  species and sampling protocols must be selected that can provide trend 
information.  For adaptive management, the results of biological and effectiveness 
monitoring are used to adjust and adapt programs as required for the protection of the target 
species.  
 
Coordinated Monitoring. Many programs collect data without a clear vision of how the data 
will be used; much of the data collected are not contributed to permanent repositories and is 
thus quickly lost; many “long-term” programs are initiated without long-term support and 
are discontinued before they may produce useful trend estimates.  As a result, many species 
are poorly covered throughout all or significant parts of their range.   
 
Conducting coordinated inventory and monitoring represents a significant challenge.   
Nevertheless, methods exist for monitoring all wildlife species (see USGS Patuxent Wildlife 
Research Center, www.pwrc.gov), and an abundance of citizen naturalists and scientists 
(e.g., Pennsylvania Biological Survey) can help complete the task. 
 
Site Selection. Monitoring would need to be stratified among eco-regions and be conducted 
on private and public lands where long-term plots or study areas could be established. Sites 
supporting long-term monitoring efforts also should be considered as conservation easement 
targets, so long-term data and trend information will not be lost with change in ownership of 
the site. When feasible, monitoring efforts should be located on sites that are already part of 
a long-term monitoring framework to maximize the utility of the results. As an example, the 
U.S. Department of Agriculture’s Forest Service maintains long-term habitat inventory and 
analysis sites (http://www.fs.fed.us/ne/fia/) that could possibly be used for other research 
purposes.  
 
 
Site Selection. Monitoring should be stratified among appropriate strata (e.g., eco-regions) 
and be conducted on private and public lands where long-term plots or study areas could be 
established. Sites supporting long-term monitoring efforts should also be considered as 
conservation easement targets, so that long-term data and trend information will not be lost 
with change in ownership of the site. When feasible, monitoring efforts should be located on 
sites that are already part of a long-term monitoring framework to maximize the utility of the 
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results. As an example, the USDA forest service maintains long term habitat inventory and 
analysis sites (http://www.fs.fed.us/ne/fia/) that could possibly be used for other research 
purposes.  
 
Information Management.  Another critical need is to establish a centralized database for 
inventory and monitoring data.  Models of data accessibility, where trends can be accessed 
by a wide array of users, include; the USGS Breeding Bird Survey site, the National 
Audubon Society Christmas bird count database (www.audubon.org), the BirdSource web-
based system organized by Cornell Laboratory of Ornithology (www.birdsource.com), and 
others.  Pennsylvania has computer generated geographic information library located at 
PASDA (Pennsylvania Spatial Data Access) and this could also be a model for taxonomic 
based inventory data with geographic components. Agency and university sharing of 
database expertise could help facilitate the process. 
 
Among the key data management issues is creating a centralized source for monitoring and 
inventory information on all taxa of wildlife for all eco-regions and habitat types.  These 
data would be most useful if they were managed with scientific and statistical expertise,  
with summaries made available to land managers, agencies, and conservationists for use in 
tracking wildlife status and health by region.   The Pennsylvania Biological Survey and 
universities could be a tremendous resource in survey design, recruitment of volunteer 
participation, and oversight of data collected. 
 
Some common issues associated with monitoring include data management, analysis, and 
interpretation. Data management needs to include how data entry, storage, and retrieval will 
be accomplished.  National and continental databases should be used whenever available, 
though perhaps with caveats concerning distribution of the data and how necessary 
restrictions will be insured.  If some data will be stored in continental repositories and some 
in regional repositories (e.g. GIS layers), then adequate metadata needs to be developed and 
procedures for data integration and use must be established.   
 
Pennsylvania Natural Diversity Inventory.  The Pennsylvania Natural Diversity Inventory 
(PNDI) maintained by The Nature Conservancy, Western Pennsylvania Conservancy, and 
state Department of Conservation and Natural Resources represents our best inventory data 
across the state.  However, PNDI only provides data on a subset of Pennsylvania’s species, 
the rarest ones.  Moreover, because inventories are not completed for many counties and the 
completed inventories are often outdated or non-comprehensive, the data, while high-
quality, are incomplete.   
 
The Nature Conservancy and Western Pennsylvania Conservancy, working in partnership 
with Pennsylvania Department of Conservation and Natural Resources’ Bureau of Forestry, 
collect data on the state’s most significant ecological communities, geological features, and 
rare and endangered species.  The methods of inventory and data maintenance are consistent 
with methodology followed across the continent by similar programs in other states and 
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provinces.   The database contains maps of the locations of rare and endangered species, as 
are known in the state. The participating organizations also are conducting county natural 
areas inventories.  The natural areas inventories update the PNDI files and are used by 
county planning agencies to set priorities and to conserve important natural resources.  
PNDI files are routinely checked during environmental assessments and are used in setting 
priorities for land conservation activities.   
 
Although the PNDI inventory and database are a critical resource on rare species and 
communities, further inventory is needed to fully document the species’ locations across the 
state.  Funding allotted to county inventories limits field surveys to a few targeted sites or 
rechecking historical sites. SWG funding has been used in the past to supplement county 
inventory efforts. Presently, funding and administration of the PNDI effort at the state level 
is under review by the Department of Conservation and Natural Resources. 
 
 
23.3 Statewide Monitoring Efforts in Pennsylvania 
 
Birds are one of the most well-monitored taxonomic groups of Pennsylvania, with long-term 
surveys by volunteers such as the U.S. Fish and Wildlife Service’s Breeding Bird Survey 
(BBS) conducted during June for nesting birds, and Christmas Bird Count (CBC; 1900 to 
present) focusing on wintering bird species (Gross 1999). Together, these surveys provide 
some of the best data available on long-term trends in the country, and a useful tool for 
monitoring wildlife habitats. Both survey efforts extend across the state. Endangered or 
unique species, such as the bald eagle and peregrine falcon, or colonial-nesting birds (e.g., 
great blue heron, black-crowned night heron), as well as elk and otter are subject to specific 
survey efforts that attempt to record or census all breeders in the state (Gross 1999).    

Bird distributions maps based upon the Breeding Bird Atlas are used to determine 
distribution of species within the state. Other inventory and monitoring efforts for birds 
include: hawk migration counts in spring and fall (monitoring hawks and other migrants), 
Project FeederWatch (Cornell Lab of Ornithology) monitoring birds that visit feeders, 
Breeding Bird Census and Winter Bird Surveys monitor bird densities on set plots, but are 
conducted at very few sites consistently across the state (Gross 1999).   

Biologists working on other taxonomic groups have begun working toward atlas efforts 
similar to those conducted for birds with the Herpetological Atlas and Important Mammal 
Area projects.   The first effort to inventory amphibians and reptiles of Pennsylvania was 
published in 1982  (McCoy 1982, Hulse 1998) showing distribution based primarily on 
museum specimen data.   Data from the ongoing herpetological atlas was used to publish a 
recent book on distribution and natural history of state amphibians and reptiles (Hulse et al. 
2001).   An inventory of state fishes is underway, focusing on pulling together specimen 
data and records into a single database to map fish distributions (Argent et al. 1998).   
Specific monitoring efforts for fish are currently limited, though monitoring 
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recommendations have now been developed for all CWCS-priority fish as part of the CWCS 
development process (Appendix 3).    
 
Mammal surveys have been conducted in certain natural areas and statewide surveys exist 
for specific species, such as Allegheny woodrat and bats, as well as game species, such as 
the white-tailed deer and bobcat, although no centralized database has been developed 
(Wright et al. 1998).   A state mammal atlas has recently been launched with SWG funding 
and will result in a more comprehensive view of mammal distribution and abundance 
(Wright et al. 1998). 
 
Monitoring programs and protocols are being developed nationally for many under-surveyed 
groups. The United States Geological Survey (USGS), in conjunction with university 
experts, has developed protocols for establishing monitoring programs for salamanders, 
frogs, butterflies, and specific bird groups, such as night birds.   Nationwide surveys for 
salamanders and frogs are being coordinated by USGS in a similar manner to the Breeding 
Bird Survey.   In Pennsylvania, at least 15 frog-calling routes were implemented during 
2001 (www.mbr.pwrc.usgs.gov).  Within five years, there may be greater insight into the 
distribution and abundance of frogs across the state, and within 10 years, insight into trends 
as well.  Other localized surveys to monitor salamanders have been implemented in some 
natural areas, however, their utility to any large-scale or long-term monitoring program 
remains a question. 
 
Game species and certain non-game species are tracked by agency biologists with targeted 
survey efforts such as: elk and black bear surveys, bald eagle nest surveys, waterfowl 
midwinter surveys, bat hibernacula surveys, woodcock calling counts, grouse flushing 
counts, invertebrate and fish stream sampling, etc.   Harvest-based data, such as the number 
of squirrels killed per season or per 100 hunter days, can be difficult to use as an index to 
wildlife populations.   The challenge is that hunter behavior and effort is not standardized.  
The numbers of any species killed in any one year could vary substantially for reasons other 
than the number of days or numbers of hunters and the population level.   Hunters can vary 
their behavior, hunter success varies, and they are not following standardized protocols such 
as the Game Commission’s waterfowl counts or U. S. Geological Survey breeding bird 
surveys.    Moreover, for some species, such as woodcock or snow geese, the hunting season 
is timed so migrants or winter visitors are being shot, as well as Pennsylvania birds, so the 
survey data have relevance regionally, but not specifically to the state’s populations.   
 
Despite the state’s excellent knowledge of rare species, such as the peregrine falcon and bald 
eagle,  landuse changes and other environmental factors can rapidly effect these sensitive 
species.  Thus, continued monitoring is needed to adequately evaluate these status of these 
populations.   Especially for the more rare Pennsylvania wildlife species,  dedicated  
monitoring is needed to allow population status and trends.   Specifically, the monitoring 
efforts in Pennsylvania for mammals, fishes, amphibians, reptiles, and invertebrates lag 
substantially behind the monitoring of birds.  For some wildlife, (e.g., salamanders, small 



Pennsylvania’s Comprehensive Wildlife Conservation Strategy Version 1.0 
________________________________________________________________________ 

 Page 23-11  

mammals) biologists are still determining species’ ranges and distribution, and little 
monitoring is conducted (Hulse et al. 2001).  For other taxonomic groups, including 
invertebrates (e.g., spiders, some beetles, nematodes), fungi, and non-vascular plants we do 
not know what species exist in the state, much less if they might be threatened or declining 
(Rawlins and Bier 1998; see CWCS Appendix 5).  Additional long-term surveys are 
critically needed. 
 
23.4 STATEWIDE MONITORING PRIORITIES - HABITATS 
 
INVENTORY 
 
• Identify and Protect Exemplary Streams and Rivers 

Target: To provide a process for statewide identification and protection of exemplary sites. 
Measure: Sites/acreage/stream flow protected. 
Issue : There remains a lack of information and targeted management attention for high-
priority streams and rivers, particularly warm-water systems.   
Prioritized Implementation Actions: 
• Identify sites that may provide critical habitat during critical times of the year. 
• Targeted protection of sites during critical times of the year. 
• Remove impediments to fish and aquatic species’ movement. 
• Stabilize priority watersheds (e.g., revegetation, reforestation, minimizing 
disturbances). 

• Establish objective criteria for EV (Exceptional Value) designations of warm-water 
systems. 

• Identify EV warm-water sites. 
• Improve coordination required to protect exemplary sites.  

Coordination: 
Pennsylvania Fish and Boat Commission 
Pennsylvania Department of Environmental Protection 
Conservation Partners 
 
• Identify and Target Protection of Small, Isolated Wetlands and Wetland 
Complexes 

Target: Identify and protect small, isolated wetlands and wetland complexes (shrub-scrub 
swamps, bogs, forested wetlands, shallow emergent wetlands). 
Measure: Sites/acres identified, protected. 
Issue: An overall conservation objective would be to conserve and protect as many high-
priority breeding areas and the surrounding habitats as possible.  Many wetlands would be 
regulated by the Pennsylvania Department of Environmental Protection and/or the U.S. 
Army Corps of Engineers, and thus already are afforded some degree of protection.  
However, smaller, isolated aquatic wetlands and wetland complexes (those not leading to 
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navigable waters) may not be regulated by these agencies.  As mentioned previously, current 
management of sites should be reviewed.  
Prioritized Implementation Actions:   
Level 1 
• Develop conservation plans for most the consistently used and best sites. 
• Protect known sites, when needed, by seeking land acquisition or conservation 
easements for private lands at or adjacent to priority sites that are critical to continued 
viability of site.  

• Develop best-management silvicultural practice recommendations to promote growth 
and regeneration where CWCS-priority species could occur.   

Level 2 
• Coordinate with the National Wetland Inventory to monitor losses and restoration of 

shrubby and forested wetlands in Pennsylvania. 
• Develop an outreach program to educate private landowners, land managers, and 

wetland-oriented NGOs (especially those involved with wetland restoration activities, 
e.g., Ducks Unlimited) about the importance of isolated wetlands to CWCS-priority 
wildlife.   

• Integrate management/recovery plans for CWCS-priority species with other species of 
similar habitat affinities for which are given conservation priority in other programs 
(e.g., Partners in Flight). 

• Monitor target populations to determine success of protection efforts.  
Coordination: 
Federal:  
U.S. Army Corps of Engineers 
U.S. Fish and Wildlife Service, National Wetland Inventory 
U.S. Fish and Wildlife Service, Breeding Bird Laboratory 
U.S. Forest Service, Allegheny National Forest 
U.S. Forest Service, Northeastern Research Station 
U.S. National Park Service 
State:  
Pennsylvania Game Commission, Bureau of Wildlife Management 
Pennsylvania Game Commission, Bureau of Land Management 
Pennsylvania Game Commission, Bureau of Information and Education 
Pennsylvania Department of Conservation and Natural Resources, Bureau of Forestry 
Pennsylvania Department of Conservation and Natural Resources, Bureau of State Parks 
Pennsylvania Department of Environmental Protection, Division of Waterways, Wetlands, 

and Erosion Control 
Pennsylvania State University, Cooperative Wetlands Center 
Pennsylvania Biological Survey Ornithological Technical Committee 
Private:  
Audubon Pennsylvania 
Ducks Unlimited 
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The Nature Conservancy 
Partners in Flight  
Pennsylvania Habitat Alliance  
The Ruffed Grouse Society 
Western Pennsylvania Conservatory 
  
• Identify Exemplary Wetland Sites 

Target: To identify and protect remaining exemplary wetlands in the Commonwealth. 
Prioritization of large sites that still retain a high level of biotic integrity (minimally-
impacted conditions) will serve to protect the greatest number of CWCS-Priority species. 
Indicator species for such wetlands would include the northern harrier, short-eared owl, 
black tern, American bittern and other area-sensitive species. Exemplary lakes and ponds 
might be characterized by Iowa darter, spotted sucker, spotted gar. 
Measure: Sites/acres identified for protection. 
Issue:  Beyond habitat loss, many ongoing threats continue to impact high-quality wetlands 
and associated species. Identification of exemplary sites would enable public and private 
conservation interests to target protection efforts on sites with remaining high-quality 
habitat.  
Prioritized Implementation Actions: 
Level 1 
• Identify target species to serve as indicators of exemplary wetlands (large-scale, 
minimally-impacted, etc.) and that are feasible to use as field-survey targets. 

• Conduct aerial photo interpretation in high-priority counties such as Potter, McKean, 
Wyoming, Tioga, Bradford, Susquehanna, Wayne, Pike, Carbon, and Monroe to identify 
potential wetland habitat/community types that could contain nesting target species. Other 
sites should be surveyed depending on the area-sensitive species being targeted. 

• Survey potential habitat throughout the breeding season to determine if northern 
harriers nest there. 

• Develop a site prioritization process to identify sites for targeted protection through 
easement, incentives, long-term agreements, or acquisition. 

• From survey information, identify highest priority wetland habitats.  
Level 2 
• Identify areas of the state where habitat destruction/degradation is seriously impacting 
target populations. 

• Identify remaining exemplary sites in priority areas of the Commonwealth. 
• Support development of the Important Herptile Areas program. 

Coordination: 
Pennsylvania Game Commission 
Pennsylvania Fish and Boat Commission 
Pennsylvania Department of Conservation and Natural Resources 
Pennsylvania Department of Environmental Protection 
U.S. Army Corp of Engineers 
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Pennsylvania Biological Survey 
Pennsylvania Natural Heritage Programs 
The Nature Conservancy 
Western Pennsylvania Conservancy 
Local/state chapters of conservation stakeholder organizations 
Interested individuals 
Colleges and universities 
 
• Inventory High-Quality Conifer Forest Sites 

(adapted from Mahan 2004) 
Target: To identify and map high-quality conifer forest sites. Target species should include 
winter wren and northern flying squirrel (mature/old growth); long-eared owl (conifer forest 
mosaics); sharp-shinned hawk (large-scale forests). 
Measure: Sites/acreage identified and/or mapped. 
Issue:  In Pennsylvania, eastern hemlock and mixed coniferous forest stands (that may or 
may not contain a hemlock component) need to be identified and mapped so that the 
potential effects of the decline of this species can be better understood at the landscape level.  
The distribution of hemlock forests in relation to non-hemlock coniferous forests may 
indicate places in the state where certain coniferous-dependent wildlife species could make 
use of adjacent non-hemlock coniferous forest stands as surrogate habitat.  For example, on 
the Pocono Plateau, many hemlock stands are located adjacent to stands of balsam fir and 
red spruce. As hemlocks decline in this region of the state, efforts to promote the 
regeneration of spruce and fir may help alleviate the effects of hemlock decline on wildlife.  
However, in areas of the state where hemlock stands exists as isolated patches in the 
landscape, the decline of hemlock could have dire effects on coniferous-dependent wildlife 
species. 
Prioritized Implementation Actions: 
Level 1 
• Implement a volunteer-based survey that targets confer-associated species (long-eared 
owls, winter wren, northern flying squirrel) within the context of on-going species surveys 
(Breeding Bird Atlas, Important Bird areas, Important Mammal Areas).  Conservation 
planning will be improved with better population assessments.  

• Collect data on distribution and population to assess appropriate legal listing and state-
level protection of conifer-dependent species. 

• Assess potential nesting and roosting areas through a gap analysis of known habitat 
attributes for the species. 

• Target areas for concerted surveys using a broadcast or other search inventory method.   
• Develop Conifer Species (multi-species) management recommendations that 
incorporate the needs of CWCS-Priority species within conifer habitats. 

Level 2  
• Present multi-species management recommendations training opportunities (workshops 
and field days) of  Game Commission Species of Special Concern biologists, 
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Conservation Reserve Enhancement Program biologists, state Department of Conservation 
and Natural Resources’ staff, and other resource managers.   

• Support the development of comprehensive conservation plans for public lands with 
significant conifer forest component, incorporating CWCS-priority species’ needs. 

• Integrate conservation planning for agriculture and conifer forests patches with 
management recommendations for associated species.  Comprehensive practices would 
include riparian buffers and erosion/windbreak conifer plantings, wide grassland margins 
near pine groves, and placement of posts in fields for use of open-field raptors like long-
eared owl, rough-legged hawk, and American kestrel. 

Coordination (current SWG project) 
Pennsylvania Game Commission 
Pennsylvania State University 
 
• Identify and Manage Large Blocks of Core Forest  
Target: Maintaining and managing habitat for indicator species of core forest should convey 
protection to the entire suite of CWCS-priority species dependent upon large blocks of 
forest. Target Species could include area sensitive species, such as cerulean warbler, 
Kentucky warbler, northern goshawk, worm-eating warbler, red-shouldered hawk, black-
throated blue warbler, and broad-winged hawk. 
Measure: Sites/acreage selected for protection/targeted management. 
Issue:  Develop specific management guidelines to conserve a guild of forest interior species 
in Pennsylvania. Work with private landowners, land managers, and real estate developers to 
protect and maintain suitable large forest tracts. Priority should be given to forest with 
greater than 10,000 hectares with greater than 80 percent forest in a 10-kilometer radius, 
while development should be focused in already fragmented areas (Newell 2005). 
Maintaining greater than 100-hectare patches with greater than 30 percent forest in the 
surrounding landscape also may be important. Roads and trails should be planned around the 
edge of forest to conserve core area and minimize breaks in canopy cover. Core area 
centered on lowland mesic forest may be especially important for wood thrushes. 
Prioritized Implementation Actions: 
Level 1 

• Identify appropriate target/indicator species.  
• Identify natural history and specific habitat requirements of target species. 
• Identify priority habitat patches using GIS database on land cover.   
• Map forest patch size and degree of fragmentation across the state to model available 

habitat for area-sensitive species.   
• Identify the locations of key habitats in Pennsylvania. 
• Research the effects of forest fragmentation, forest loss, and other habitat 

manipulations on survival and reproductive success of target/indicator species.    
• Develop best-management silvicultural practices to retain key characteristics of 

mature deciduous forest. Such management practices also would benefit game species 
that thrive in mature forest habitats.   
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• Protect threatened sites by seeking land acquisition or conservation easements for 
private lands at or adjacent to priority sites that are critical to the continued viability 
of site.  

• Target habitat conservation efforts in regions of core forest habitats where threats are 
also high (e.g., the Pocono region). 

Level 2 
• Develop conservation plans for most consistently used and best sites. 
• Once detailed information on species habitat requirements is known, develop monitoring 

protocols for habitats/communities to evaluate the effectiveness of conservation actions. 
• Develop an outreach program to educate private landowners, land managers, and NGOs 

about the importance of large-scale forest patches to CWCS-priority wildlife.   
• Integrate management/recovery plans for CWCS-priority species with other species of 

similar habitat affinities for which are given conservation priority in other programs 
(e.g., Partners in Flight). 

• Once the distribution and density by habitats are known, land cover can be mapped more 
accurately. Update land cover information every five years to assess habitat monitoring.   

Coordination: 
Federal:  
U.S. Army Corps of Engineers 
U.S. Fish and Wildlife Service, National Wetland Inventory 
U.S. Fish and Wildlife Service, Breeding Bird Laboratory 
U.S. Forest Service, Allegheny National Forest 
U.S. Forest Service, Northeastern Research Station 
U.S. National Park Service 
State:  
Pennsylvania Game Commission, Bureau of Wildlife Management 
Pennsylvania Game Commission, Bureau of Land Management 
Pennsylvania Game Commission, Bureau of Information and Education 
Pennsylvania Department of Conservation and Natural Resources, Bureau of Forestry 
Pennsylvania Department of Conservation and Natural Resources, Bureau of State Parks 
Pennsylvania Department of Environmental Protection, Division of Waterways, Wetlands, 

and Erosion Control 
Pennsylvania State University, Cooperative Wetlands Center 
Pennsylvania Biological Survey 
Private:  
Audubon Pennsylvania 
Ducks Unlimited 
The Nature Conservancy 
Partners in Flight  
Pennsylvania Habitat Alliance  
Western Pennsylvania Conservatory 
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Related Plans: 
1. Partner In Flight Landbird Conservation Plan for Area 24 (Allegheny High Plateau) 
2. Partner In Flight Landbird Conservation Plan for Area 17 (Northern Ridge and 

Valley) 
3. Partner In Flight Landbird Conservation Plan for Area 10 (Mid-Atlantic) 
4. U.S.D.A. Forest Service Conservation Assessment for the red-shouldered hawk.  
5. A Gap Analysis of Pennsylvania 
6. The Nature Conservancy Eco-regional Plan for the Allegheny High Plateau 
7. The Allegheny National Forest Land and Resource Management Plan 
8. Pennsylvania Department of Conservation and Natural Resource Forest Management 

Plan 
 

• Inventory Seasonal Wetlands 
Target:  To develop a seasonal pools registry and research program that will increase interest 
in identifying, locating and studying seasonal pools in Pennsylvania. 
Measure: Project initiated (SWG 2004 project). 
Issue: Seasonal wetland systems represent some of the more poorly studied wetland 
community types in eastern North America and resource managers and regulators 
throughout the region are in great need of information to protect and manage these systems. 
There is limited information available on the composition or location of seasonal pools.   
Prioritized Implementation Actions: 
Level 1 
• Develop criteria for the identification of seasonal wetlands. 
• Develop list of indicator species. 
• Map and classify vernal ponds.  
• Build an inventory and database to manage location information.  
Level 2 
• Propose practical field techniques to enable land managers to recognize and identify 
seasonal wetlands. 

• Encourage public and private land managers to enter locations of seasonal wetlands in 
statewide database(s). 

Coordination: 
Pennsylvania Game Commission 
Pennsylvania Fish and Boat Commission 
Pennsylvania Department of Conservation and Natural Resources  
Western Pennsylvania Conservancy 
 
• Inventory of High-quality Reclaimed Surface Mines 

(excerpted from Marshall and Diefenbach 2005) 
Target: To identify the location and extent of suitable, high-quality, reclaimed surface mine 
habitat and coordinate protection and/or management of these areas. 
Measure: Acreage/sites targeted. 
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Issue: Identifying the location and extent of suitable, high quality reclaimed surface mine 
habitat that supports grasshopper sparrows across the nine-county bituminous coal area of 
Pennsylvania and coordinate protection and/or management of these locations should be a 
priority – with a goal of maintaining +/- 35,000 hectares of suitable reclaimed surface mine 
habitat in Pennsylvania. 
Prioritized Implementation Actions: 
Level 1 
• Identify which of these areas are source populations for priority grassland species. 
• Identify which sites may be threatened currently or in the future by habitat loss, land 
conversion, or suburban development.  

• Consider other priority grassland species as well. It is not clear whether reclaimed 
grasslands are providing suitable habitat for grassland-dependent species from other taxa 
(reptiles, amphibians, mammals, invertebrates). 

• Maintain the current estimated acreage of suitable habitat. Because land is currently 
being mined and subsequently reclaimed while reclaimed areas are simultaneously 
undergoing succession, these 35,000 hectares will likely be secured within a shifting 
landscape mosaic where not all 35,000 hectares need protection as long as the acreage 
exists within the landscape.  

Level 2 
• Preserve and manage high-quality large blocks (such as the Piney Tract, Clarion 
County) and inhibit succession to woody vegetation. 

• Work with the Pennsylvania Department of Environmental Protection on the 
reclamation process itself. Specific areas that have a high probability of becoming 
important grassland bird habitat (e.g., open patches greater than 20 hectares near other non-
forested habitats) should not have trees planted as part of the reclamation process to 
increase the likelihood of providing quality grassland bird habitat. 

Coordination: 
Department of Environmental Protection’s Bureau of Mining and Reclamation 
Pennsylvania Game Commission 
Pennsylvania Coal Council 
Private businesses and operators 
Important Bird Areas Program, Pennsylvania Audubon 
Important Mammal Areas Program, Pennsylvania Wildlife Federation 
Pennsylvania Society for Ornithology 
Local bird clubs 
Industry stakeholders 
Research institutes and universities 
 
• Inventory and Management of Priority Thicket Habitats 

Target: Conservation of priority thickets that support a diversity of CWCS-Priority species.  
Measure: Sites protected.  
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Issue: Reclaimed strip-mines can provide high-quality thicket habitat because of their large 
size. Given the growing commercialization potential of reclaimed mine sites, exemplary, 
large-scale, thicket habitats should be a Game Commission acquisition priority while land 
values are still relatively low.  Sites can be protected through outright purchase, easement, 
corporate donation, or trade/exchange agreements when negotiating lease fees, etc.  
Prioritized Implementation Actions: 
Level 1 
• Conduct a thorough inventory of existing barrens/thicket habitats to identify the most 
important sites for priority species. 

• Develop database of known high-quality thicket habitat on public lands. Areas showing 
five species or more in Figure 21.1 are habitats providing extensive thickets.  Such sites 
could be evaluated for future management attention to conserve shrub habitats. 

• Prioritize sites for protection. 
Level 2 
• Assess feasibility of acquisition/permanent easement of highest-priority thicket habitats 
by state agencies, private organizations, or other groups that would have the ability to 
implement management actions on a long-term basis. 

• Protect priority sites through easement, incentives, long-term agreements, or 
acquisition. 

• Maintain protected sites as thicket habitat through regular management and 
maintenance to prevent succession to forest. 

Coordination: 
Pennsylvania Game Commission 
State and local conservation partners 
Important Bird Areas Program 
Important Mammal Areas Program 
Foundations/corporations with an interest in thicket-associated species 
Industry stakeholders 
 
• Identify and Protect Exemplary Riparian Sites 

Target: To provide a process for statewide identification and protection of exemplary sites. 
Measure: Sites/acreage/stream flow protected. 
Issue : There remains a lack of information and targeted management attention for high-
priority streams and rivers, particularly warm-water systems.   
Prioritized Implementation Actions: 
• Identify sites that may provide critical habitat during critical times of the year. 
• Targeted protection of sites during critical times of the year. 
• Remove impediments to fish and aquatic species’ movement. 
• Stabilize priority watersheds (e.g., revegetation, reforestation, minimizing 
disturbances). 

• Establish objective criteria for EV (Exceptional Value) designations of warm-water 
systems.  
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• Identify EV warm-water sites. 
• Improve coordination required to protect exemplary sites.  

Coordination: 
Pennsylvania Fish and Boat Commission 
Pennsylvania Department of Environmental Protection 
Conservation partners 
 
ABUNDANCE 
 
• Comprehensive Surveys/Monitoring of Major Rivers and Tributaries 
Target: Comprehensive surveys of all large-river fishes of special concern are needed in the 
Ohio River, the lower portions of the Susquehanna and Delaware rivers, and their major 
tributaries.   
Measure: Completed surveys of priority rivers with updated information on priority species, 
including: number of sites where collected, number of individuals, number of sites sampled, 
population estimates. 
Issue:  A number of species that were severely reduced or extirpated during the 1900-1985 
period, including the skipjack herring, river carpsucker, sturgeons, etc., have reinvaded 
these rivers, and are being detected with varying degrees of regularity during survey work.  
Others, like the black bullhead and banded sunfish, were historically present in 
Pennsylvania’s large rivers but have not been collected recently. Still others, like the white 
catfish, seem to be undergoing drastic declines. Surveys generally have not been 
coordinated or directed primarily toward non-game fishes, and in most cases, the definitive 
status of these fishes is not well known.   
Prioritized Implementation Actions: 
Level 1 
• Survey work should be conducted where key habitats for fishes of concern have been 
identified (i.e., below dams, over sand and gravel bars, etc.).   

• Sampling protocol should include data collection to permit population estimates and 
age-structure analyses and measurements of physical and chemical habitat characteristics. 

• Reference stations should be established where regular, periodic monitoring should 
occur.   

• Sampling should be comprehensive, and include gill-netting, electro-fishing, and 
seining.  Regular rotenone sampling in lock chambers should continue as well.   

• Upon completion of status surveys, additional research may be tailored to fit the needs 
of individual species or groups, where informational gaps remain.  

• Conduct radio-tagging on priority species to assess habitat use.  
• Habitat assessments and documenting fish/habitat associations should be a priority of 
big river surveys, with targeted attention paid to species/habitat associations during various 
life stages. 
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Level 2 
• Populations of priority species identified during the recommended status survey should 
be monitored at appropriate intervals commensurate with the life-history of each species.  
Sampling protocol, as with the status survey, should include data collection to permit 
population estimates and age structure analyses and measurements of physical and 
chemical habitat characteristics. 

Coordination: 
Pennsylvania Fish and Boat Commission 
Pennsylvania Department of Environmental Protection 
U.S. Environmental Protection Agency 
Land conservancies 
Colleges and universities 
Sportsmens’ organizations 
Local municipalities 
Industries and businesses 
Private landowners 
 
• Identify Indicator Species for Priority Habitats 

Target: identify indicator species for priority habitats to further the goal of multi-species 
management and monitoring where possible. 
Measure: habitat assessments conducted; indicators identified. 
Issue: Not all species need to be monitored for trends, but before an indicator species is 
selected for a group of wildlife that could be monitored, it seems prudent to inventory and 
understand habitat associations among all wildlife species.   Once habitat associations are 
better understood, indicator species could be selected as representative of the quality of 
habitats and diversity of wildlife and monitored less expensively than a species-by-species 
approach.   Preliminary Indicator Species as Identified by the Pennsylvania Biological 
Survey (PABS) Taxonomic Technical Committees include: 
 
Habitat Characteristic Indicator Species 
Old-growth conifer forest Blue-headed vireo 

Winter wren 
Swainson’s thrush 
Blackburnian warbler 
Black-throated green warbler 

Riparian hemlock forest Blue-headed vireo 
  
Large-scale forests Broad-winged hawk 

Red-shouldered hawk 
Golden eagle (migr.) 
Northern goshawk 

Large-scale thickets Brown thrasher 
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Yellow-breasted chat 
Large-scale grasslands Grasshopper sparrow 
High-quality wetlands Green-winged teal 
  
Water quality Great blue heron 

Hellbender - R 
Louisiana waterthrush - R 

Environmental Contaminants American woodcock 
Osprey 
Bald eagle 

  
High-quality riparian forest Louisiana waterthrush - R 

Acadian flycatcher 
Large-scale forests with shrub 
understory 

Kentucky warbler 
Black-throated blue warbler 

Dense forest understory Worm-eating warbler - R 
Canada warbler 

  
Tall canopy forest Yellow-throated vireo 
High-quality forest Wood thrush – R 
High-quality, high elevation 
spruce forest 

Blackpoll warbler 
Yellow-bellied flycatcher 

 
 
ADAPTIVE MANAGEMENT 
 
• Wetland Monitoring and Adaptive Management 

Target:  Develop a standardized protocol to periodically assess wetlands to identify trends 
and detect changes in condition of wetland habitats. 
Measure: Wetland quantity and quality indices. 
Issue: Because many wetlands, even nominally protected parcels, are still undergoing direct 
and indirect degradation that could have significant impacts on wetland-associated species, 
it is important to have reliable information on the changing availability and quality of 
wetland habitats. Based on currently available products, a 5- to 10-year periodic assessment 
of the trends and condition of potential habitat should be possible. The Natural Resources 
Conservation Service of the U.S. Department of Agriculture produces an assessment of the 
condition and trends of land use and wetlands every year that will eventually include state 
and sub-state data (U.S. Department of Agriculture, 2002). The National Wetlands Inventory 
(NWI) is mandated to provide status and trends reports to Congress at 10-year intervals 
(U.S. Fish and Wildlife Service, 2002). NWI can provide valuable information to aid the 
management, restoration, and monitoring of wetlands. However, for many states, NWI data 
are not current and need updating. An updated land-use classification for the state based on 
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remote-sensing data was recently produced (Warner 2003), and multiple sources exist for 
future remote-sensing analyses (e.g., the U.S. Geological Survey’s Multi-Resolution Land 
Characteristics Consortium;  http://www.mrlc.gov/). Synthesis of these and other potential 
sources of habitat information should provide background for consideration of population 
trends and conservation actions targeting wetland-associated species.  
Prioritized Implementation Actions:  
Level 1 
• Assess the feasibility of using NWI information for preliminary 

assessment of wetlands when identifying exemplary sites. 
• Encourage U.S. Fish and Wildlife Service to update NWI information for Pennsylvania. 
• Identify the condition of wetland and water-body buffers based upon NWI information. 
• Produce a preliminary assessment of wetlands in the Commonwealth based upon NWI 
information. 

Level 2  
• Periodically assess wetland quantity and quality throughout the region. 
• Use GIS, in conjunction with field studies, to produce a more fine-scale definition of 
suitable habitat for high-priority wetland species and assess temporal changes in habitat 
availability such as the conversion of the state’s emergent wetlands to shrub-scrub 
wetlands. 

• Assess habitat quality by examining reproductive output of wetland-associated birds or 
other easily-detected species in different habitats, perhaps by intensive studies located in 
various sites (IBAs, etc.).    

• Identify potential wetland restoration sites (degraded wetlands) based upon NWI 
information. 

Coordination: 
Pennsylvania Game Commission 
Pennsylvania Fish and Boat Commission 
Pennsylvania Department of Conservation and Natural Resources 
Pennsylvania Department of Environmental Protection 
Pennsylvania Game Commission 
U.S. Fish and Wildlife Service  
U.S. Army Corps of Engineers- wetlands protection 
U.S. Department of Agriculture, Forest Service- Allegheny National Forest 
U.S. Department of Agriculture, Natural Resources Conservation Service 
Counties and Municipalities 
The Nature Conservancy 
Audubon Pennsylvania- Important Bird Areas Program 
Environmental Resources Research Institute, Pennsylvania State University 
GIS and Remote Sensing Center, Wilkes University 
Pennsylvania State Cooperative Wetlands Center, Pennsylvania State University  
U.S. Fish and Wildlife Service - Regional Wetland Coordinator 
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• Research Effect of Forest Management and Other Land Use on CWCS-Priority 
Species 

Target:  Research the effects of human-induced habitat changes on target species. 
Measure: Studies completed and/or reviews of existing literature.  
Issue: Land use decisions and forest management activities can have long-term implications 
for rock-associated species because of their metapopulation demographic structure. 
Prioritized Implementation Actions: 
Level 1 

• Designate public land areas with active CWCS-Priority populations, appropriate 
habitat, and existing forest buffer as management areas. 

• With cooperating agencies, delineate buffer zones and define disturbance limits for 
management areas.  

• Research best-management practices for forestry operations surrounding rock sites. 
• Incorporate information on populations into conservation planning efforts for the 
regions and sites involved.   

Level 2 
• Develop ongoing population monitoring to measure success of management.   

• Conduct experimental habitat manipulation and monitor its effects on the local 
populations. (As an example, overstory could be thinned to promote forb growth on or near 
a den/basking site.). 

• Develop monitoring protocols for rock habitats. 
Coordination: 
Pennsylvania Game Commission 
Pennsylvania Fish and Boat Commission 
Pennsylvania Department of Conservation and Natural Resources, Bureau of Forestry 
Conservation partners 
Pennsylvania Biological Survey taxonomic technical committees 
College and universities 
 
• Monitoring and Adaptive Management of Seasonal Wetlands 

Target:  Develop a standardized protocol to periodically assess seasonal wetlands to identify 
trends and detect changes in condition and abundance of seasonal wetland habitats. Target 
species that would benefit from monitoring of seasonal wetlands include: spotted turtles, 
Jefferson salamander, marbled salamander, chorus frogs, cricket frogs, and leopard frogs. 
Measure: Seasonal wetland quantity and quality indices. 
Issue: Because many seasonal wetlands are undergoing direct and indirect degradation that 
could have significant impacts on wetland-associated species, reliable information on the 
changing availability and quality of these habitats must be developed. The statewide 
inventory of seasonal wetlands currently being developed (with SWG 2004 funding) could 
provide a baseline of information to begin long-term monitoring of sites. Synthesis of this 
product and other potential sources of habitat information should provide a background for 
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consideration of population trends and conservation actions targeting priority species 
associated with seasonal wetlands.  
Prioritized Implementation Actions:  
Level 1 
• Produce a preliminary inventory of seasonal wetlands in the Commonwealth based 
upon SWG 2004 project information. 

• Identify the condition of wetland and water-body buffers.  
Level 2  
• Periodically assess seasonal wetland quantity and quality throughout the state or priority 
regions. 

• Use GIS in conjunction with field studies to produce a more fine-scale definition of 
suitable habitat for high-priority vernal pool species and assess temporal changes in habitat 
availability.  

• Assess habitat quality by examining reproductive output of wetland-associated species 
targets in different habitats, perhaps by intensive studies located in various sites (Important 
Bird Areas, Important Mammal Areas, etc.).    

Coordination: 
Pennsylvania Game Commission 
Pennsylvania Fish and Boat Commission 
Pennsylvania Department of Conservation and Natural Resources 
Pennsylvania Department of Environmental Protection 
Pennsylvania Game Commission 
U.S. Fish and Wildlife Service  
U.S. Army Corps of Engineers- wetlands protection 
U.S. Department of Agriculture, Forest Service- Allegheny National Forest 
U.S. Department of Agriculture, Natural Resources Conservation Service 
Counties and municipalities 
The Nature Conservancy 
Audubon Pennsylvania- Important Bird Areas Program 
Environmental Resources Research Institute, Pennsylvania State University 
GIS and Remote Sensing Center, Wilkes University 
Penn State Cooperative Wetlands Center, Pennsylvania State University  
U.S. Fish and Wildlife Service - Regional Wetland Coordinator 
 
• Adaptive Management of Priority Grasslands 

Target: Develop long-term management practices to sustain grassland habitat suitable for 
short-eared owls and other grassland specialists. 
Measure: Studies initiated; protocol development. 
Issue: Limited information exists on the best-management practices for grasslands and 
associated species. Unresolved issues include: 1) multi-species management 
recommendations; 2) optimum grass species and mixtures; 3) optimum seeding rates; 4) 
when to intervene with regards to succession, and; 5) when and where to focus management 
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efforts, among others. Research efforts are underway to determine which land management 
practices lead to the development of suitable grassland habitat.  References such as Mitchell 
et al. (2000) and Maryland Partners in Flight (1997) provide conservation professionals with 
specific recommendations for grassland restoration and improvement. Pre- and post- 
treatment studies of grassland management, particularly of Conservation Reserve 
Enhancement Program grasslands, would provide better information on which to base 
management advice. 
Prioritized Implementation Actions: 
Level 1 
• Review literature to identify best-management issues and recommendations. 
• Incorporate information derived from research on land use impacts to target 
populations.  

• Provide information to land managers to assist them in identifying priority grassland 
communities. 

• Provide an understanding of how size, condition and landscape context affect the 
viability of the habitat system. 

• Evaluate the effects of specific farming and management practices, such as timing of 
haying and grazing intensity, on the productivity of grassland-associated species. 

• Assess stresses and sources of stress affecting grassland habitat systems. 
• Describe management options appropriate for achieving desired management 
objectives. 
• Present best-management practices for the CWCS-priority species that depend upon 
grassland habitats.  

• Support private lands incentive programs that have the potential to 
create/restore/manage grassland sites. 

Level 2 
• Include information on managing possible dispersal corridors.  
• Develop guidelines for cooperators in other areas to conserve and enhance grassland 
habitat.   

• Develop training workshops, management guidance, manuals, etc. in a format and style 
useful to public and private resource managers and reclamation interests. 

• Select a publicly-owned site to serve as a demonstration/model area. 
• Link data on restorative grassland practices with population data to determine the 
effects of specific habitat manipulations on population abundance.   

Coordination: 
PA Game Commission, Private Landowner Assistance Program 
Pennsylvania Department of Conservation and Natural Resources 
Pennsylvania Department of Environmental Protection 
Pennsylvania Department of Transportation 
Important Bird Areas Program, Pennsylvania Audubon 
Important Mammal Areas Program, Pennsylvania Wildlife Federation 
Pennsylvania Society for Ornithology 
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Local bird clubs 
Industry stakeholders 
Conservation stakeholders 
Breeding Bird Atlas participants 
Research institutes and universities 
 
Related Plans: 
Johnson, G., B. Kingsbury, R. King, C. Parent, R. A. Seigel, and J. A. Szymanski. 2000. The 
Eastern Massasauga rattlesnake:  a handbook for land managers. U. S. Fish and Wildlife 
Service, Fort Snelling, MN. 
 
• Habitat Management and Monitoring for Species Dependent On 
Grassland/Wetland Mosaics 

Target: Improve habitat conditions in wetland/grassland mosaics. Expansion of the quantity 
and improvement in the quality of available habitat at the existing eastern massasauga 
rattlesnake sites and other sites occupied by Immediate/High Level Concern species.  
Measure: Acreage/sites targeted; monitor habitat conditions and changes through semi-
annual site surveys. 
Issues:  One of the most-imperiled species suites in the Commonwealth, these species 
require several specific types of habitat in close proximity for their survival. These include 
safe overwintering sites, foraging habitat, and gestating/basking areas. Habitat conditions at 
nearly all extant sites in Pennsylvania are currently compromised.  
Target species: eastern massasauga, Blanding’s turtle, least shrew, shorthead garter snake, 
and others listed in Table 20.3 under “Grassland/wetland mosaics” and “Riparian 
grasslands.” Habitat loss and isolation of remaining populations are significant threats to 
remaining populations. 
Prioritized Implementation Actions:  
Level 1 

• Manage secured areas to create or maintain open, old-field/remnant prairie habitat 
adjacent to wetland habitat. This may require periodic mowing, prescribed burning, 
and/or limited herbicide application. For areas that have already experienced 
extensive succession to shrub and woodland, initially management may require 
significant overstory tree and woody vegetation removal efforts. The habitat 
management program for the Jennings Environmental Education Center can serve as 
a model for other sites. 

• Monitor and maintain suitable hydrologic conditions at known hibernacula. 
Level 2  

• Increase available habitat areas by creating open habitat in adjacent, currently 
forested areas. 

• Secure acreage between disjunct habitats within sites that may serve as corridors for 
dispersal to increase the size of local populations and avoid future isolation.  
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• Manage to create suitable habitat between existing populations to provide for 
dispersal and the potential for the unaided establishment of new, intermediate 
populations.  

• Monitor populations for response to habitat management programs. 
• Assess the genetic makeup of managed populations to determine genetic structure 

(levels of heterozygosity), population subdivision, patterns of gene flow, and extent 
of population isolation. 

• Increase the number of S. c. catenatus eastern massasauga populations to a total of 
seven geographically distinct units to reduce the probability of extinction caused by 
stochastic events. (See Species Account for detailed implementation actions). 

Coordination: 
Pennsylvania Game Commission 
Pennsylvania Fish and Boat Commission 
State and local conservation partners 
Important Bird Areas Program 
Important Mammal Areas Program 
Foundations/corporations with an interest in grassland-associated species 
Industry stakeholders 
Private landowners 
 
• Adaptive Management of Conifer Forests 

Target: Maintain overall forest coverage; maintain or increase the proportion of core forest; 
and initiate efforts to protect and restore hemlock forest. 
Measure: Conifer acreage targeted. 
Issue: Given the apparent importance of eastern hemlock habitats for many CWCS-priority 
species, the continued loss of this habitat type from the state could have major impacts, and 
could greatly change both the conservation needs for species, and the types of management 
actions required.  Current research and conservation efforts should target hemlock decline 
and hemlock wooly adelgid (HWA) management issues.   
Prioritized Implementation Actions:  
Level 1 
• Conduct local surveys, including nest searching and monitoring of blue-headed vireos 
and other hemlock specialists, in hemlock-dominated habitats across the state to monitor 
and study the threat of HWA.   

• Develop and support large-scale forest management plans that work to minimize 
fragmentation of remaining, large contiguous forest tracts. 

• Continue to monitor the spread and impact of HWA in the state, and support and 
encourage potential control or management efforts (e.g., biological control) where 
possible.   

• Develop and support research to investigate how hemlock decline is impacting blue-
headed vireos and other hemlock-associated species in terms of abundance, habitat use, 
and reproductive success.  
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• Focus research efforts on hemlock communities that are currently not infested by HWA, 
but are close enough to the current HWA range that they are likely to become infested in 
the near future.  This would provide much needed pre-infestation baseline data and would 
allow for a determination of the full impacts of hemlock decline as it occurs.  

• Additional studies of target species in non-hemlock habitats also would be useful to 
determine which habitat types may become most critical (and may become most important 
to maintain or manage for) if hemlock stands are lost through much of the state.    

Level 2  
• If hemlock continues to decline statewide, many species are likely to be negatively 
impacted, and research and conservation efforts will need to shift to: (1) restoration of 
hemlock habitats; (2) creation of alternative conifer habitats that provide breeding habitat 
for the vireo and other hemlock-nesting species, and; (3) identification and management of 
important alternative non-hemlock breeding habitat types.            

• In areas already impacted by HWA, conduct habitat restoration experiments using 
alternative evergreen species to develop management techniques that provide habitat for 
vireos by restoring some of the ecological characteristics formerly provided by hemlock.  

• Implement management efforts that promote a well-developed woody shrub and sapling 
layer, and support research efforts examining the impacts of activities that reduce these 
layers within the forest matrix. 

Coordination: 
Pennsylvania Game Commission 
Pennsylvania Department of Conservation and Natural Resources 
Pennsylvania Department of Environmental Protection 
U.S. Fish and Wildlife Service 
U.S. Forest Service 
Federal research branches 
State universities 
Local governments 
Local foresters 
State or local conservation partners  
State land conservancies 
Private universities 
Private forest landowners 
Coordination of activities and support of agencies or individuals involved in research 
concerning the expansion and control of the HWA also is essential. 
 
Related Plans: 
Ward, J. S., M. E. Montgomery, C. A. Cheah, B. P. Onken, and R. W. Cowles. 2004.  
Eastern hemlock forests: Guidelines to minimize the impacts of hemlock woolly adelgid.  U. 
S. Forest Service, Northeastern Area State and Private Forestry, NA-TP-03-04.  
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23.5 STATEWIDE MONITORING PRIORITIES – SPECIES SUITES 
 
INVENTORY 
 
• Reptile/amphibian Atlas 

Prioritized Implementation Actions: 
1. Continue and modify Pennsylvania Herpetological Atlas or similar documentation efforts 
to include an intensive, statewide frog and toad call survey and enhanced focus on CWCS-
priority species.   
2. Assess the feasibility of modeling statewide surveys after the Wisconsin Frog and Toad 
Survey.   
3. After several years of initial surveys are completed throughout the state, develop more 
intensive monitoring for critical breeding habitats and high priority sites. 
 
• Chorus Frogs – Status Assessments 

Target Species: New Jersey, upland, and western Chorus frogs, (also coastal plain leopard 
frog). 
Measure: Survey design and implementation.  
Issue: Establish basic information regarding Pennsylvania population size, structure, 
viability and management/recovery needs of CWCS-priority species. Initial emphasis should 
be on Species of Greatest Conservation Concern. Emphasis on Immediate Concern and 
High-Level Concern species also would be appropriate. 
Prioritized Implementation Actions: 
• Survey and identify extant and historical sites throughout species’ ranges. 
• Survey other sites of potential habitat throughout their ranges to detect new population 
occurrences.  

• Estimate population size and age structure and assess population health. 
• Identify life history requirements and optimum habitat characteristics.  
• Identify key characteristics of successfully breeding populations. 
• Identify extant threats that may jeopardize remaining populations. 
• Implement management and recovery actions.   
• Survey areas between known sites to assess for suitability as dispersal corridors. 

• Develop a monitoring protocol to record breeding and evaluate population changes at 
known sites. 

Coordination: 
Pennsylvania Fish and Boat Commission  
Pennsylvania Game Commission 
Pennsylvania Department of Conservation and Natural Resources, Bureau of Forestry 
Pennsylvania Department of Conservation and Natural Resources, Bureau of State Parks 
Pennsylvania Department of Environmental Protection 
U.S. Army Corps of Engineers 
Pennsylvania Biological Survey Amphibian and Reptile Technical Committee 
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The Nature Conservancy 
The Western Pennsylvania Conservancy 
Colleges and universities willing to assist and fund studies 
 
ABUNDANCE 
 
• Improved Monitoring of Forest-Associated Birds 

(adapted from Hawrot 2005) 
Breeding Bird Survey data provide important information on population trends at a 
continental scale; however, limited coverage in some areas can make it difficult to use when 
characterizing regional population trends (Peterjohn et al. 1995). Furthermore, other taxa 
lack a statewide monitoring program. Species that prefer road-free, dense, wet, and 
inaccessible habitat are not adequately monitored by current surveys.  
 
A statewide, off-road, long-term monitoring program should be instituted to provide more 
localized information on abundance, distribution and habitat use of species of conservation 
concern. Monitoring sites could be established within appropriate Important Bird Areas 
(IBAs), Important Mammal Areas (IMAs). on state and federal land where species are 
known to occur, and on private lands that are part of Pennsylvania State University’s Forest 
Stewardship Program or the Pennsylvania Game Commission’s Private Landowner 
Assistance Program. 
 
While monitoring programs have yet to be implemented for most taxa, several 
regional/national monitoring programs for birds already exist. Yet there remains a need to 
coordinate monitoring efforts among neighboring jurisdictions and bird initiatives: 
 
The Forest Bird Monitoring Program (FBMP) has been on-going in Ontario, Canada, since 
1987. In 1993, 125 sites (600 listening stations) were surveyed for a number of species, 
including the Canada warbler. Contact: Mike Cadman, Canadian Wildlife Service, 75 
Farquhar St, Guelph, ON N1H 3N4, 519-826-2094 (phone), 519-826-2113 (fax), 
Mike.Cadman@ec.gc.ca (Last update: 12/21/1999).  

 
The Vermont Forest Bird Monitoring Program, based on the Ontario FBMP, has recorded 
breeding bird information on a number of tracts of relatively undisturbed, interior forest 
habitat since 1989. Contact: Steve Faccio, Vermont Institute of Natural Science, R.R. #2, 
Box 532, Woodstock, VT 05091, 802-457-2779, treefrog@sover.net.  

 
Minnesota’s Forest Bird Diversity Initiative has been ongoing in northern Minnesota and 
Wisconsin since 1991 with more than 1,600 off-road sampling points designed to track 
regional population trends and investigate the response of forest birds to regional land use 
patterns. Contact Jim Lind, Natural Resources Research Institute, University of Minnesota, 
Duluth, MN 55811, 218-720-4384, jlind@nrri.umn.edu. 
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BBIRD (Breeding Biology Research and Monitoring Database), a national program that 
uses standardized field methods for studies of nesting success and habitat requirements, 
would provide much needed information on nesting success in the state. Information on this 
program can be found at: http://pica.wru.umt.edu/BBIRD/default.htm. 
 
• Improved Monitoring of Forest Breeding Raptors 

Target:  Develop an effective statewide monitoring program for forest- breeding raptors 
(such as sharp-shinned hawks); develop a monitoring program for nesting populations 
within Pennsylvania and for wintering and migrating populations.  
Measure:  Be able to detect declines of 3 to 5 percent per year over 10 years with monitoring 
program used. 
Issues:  Secretive nature makes breeding season monitoring difficult for this species; 
volunteer-based surveys in migration and winter should be evaluated for their value to 
monitor targeted breeding areas, inclusive of Pennsylvania.  
Prioritized Implementation actions:  
Level 1 
• Evaluate use of migration and winter monitoring programs to provide information on 
nesting populations in Pennsylvania by use of research on banding and feather isotope 
analyses, as well as marked birds, to define regions used by Pennsylvania birds and 
propensity of Pennsylvania nesting birds to migrate south consistently. 

• Evaluate ability to detect appropriate declines to implement conservation action before 
the population is in jeopardy. 

• Evaluate the use of breeding season surveys by volunteers to detect sharp-shins and at 
the level one could detect a trend for conservation and management. As part of evaluation, 
assess detection probabilities and effort involved as compared to other approaches.  

Level 2  
• Select and implement an effective monitoring method or combination of methods to 
monitor abundance of this woodland raptor over the long-term. 

• Update trend estimates for this species every 3-5 years, monitor changes in range or 
abundance as possible. 

• Expand bird monitoring objectives to include other priority taxa, as feasible. 
Coordination: 
U.S. Fish and Wildlife Service, Office of Migratory Bird Management 
Pennsylvania Game Commission 
Pennsylvania Department of Conservation and Natural Resources, Bureau of Forestry and 
Bureau of State Parks 
Pennsylvania Department of Environmental Protection 
Pennsylvania Forestry Association or its members  
The Nature Conservancy 
Pennsylvania Land Trust Association and its members 
DCNR registered Stewardship Forest landowners and other large forest owners 
Hawk Mountain Sanctuary Association  
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Hawk Migration Association of North America and its members 
Patuxent Wildlife Research Center, U.S. Geological Survey researchers 
PA GAP Project office, Pennsylvania State University 
Pennsylvania Association of Environmental Educators 
Forest Stewardship foresters and landowners 
 
• Improved Monitoring of Boreal Conifer Species 

Target: Improve monitoring of boreal conifer species. 
Measure:  Breeding Bird Survey (BBS), Important Bird Areas (IBA), SAP, and Breeding 
Bird Atlas (BBA) data, as well as direct inventory.  
Issues:  Nomadic behavior and tendency to nest at almost any time of year make population 
monitoring challenging.   
Prioritized Implementation actions:   
Level 1 
• Complete surveys using current projects (BBA, IBA, SAP, Pennsylvania Herpetological 
Atlas) that involve a diversity of volunteer “citizen scientists” and professionals.    

• Educate participants to better inventory these elusive species.   
• Initiate point counts and other inventory techniques in likely locations (old-growth 
forests, boreal swamps, etc.), perhaps involving programs like Cornell’s Birds in Forested 
Landscapes (Cornell Laboratory of Ornithology 1997) and the Mountain Birdwatch project 
conducted by the Vermont Institute of Natural Science (VINS). 

Level 2 
• Initiate and/or increase participation in more specialized surveys that would be 
especially effective with these species.  Some examples of such surveys for birds are 
Cornell’s Birds in Forested Landscapes (Cornell Laboratory of Ornithology 1997) and the 
Mountain Birdwatch project conducted by the Vermont Institute of Natural Science 
(VINS) for boreal forest birds in mountain habitat islands.    

• Conduct specific surveys for rare conifer and boreal species in appropriate habitat 
(including old-growth forests, acidic glacial peat-land complexes and higher elevation 
coniferous palustrine woodlands) using appropriate protocols.  These surveys can be 
conducted in the context of projects listed above. 

• Enter the data collected in the above surveys in the Pennsylvania Natural Heritage 
Program and all associated projects.    

• Conduct point counts in appropriate old-growth forests where such inventory work is 
not already being conducted.  

Coordination: 
Pennsylvania Game Commission 
Pennsylvania Department of Conservation and Natural Resources 
Allegheny National Forest 
Private landowners, particularly those with extensive forest holdings at higher elevations 
 
 



Pennsylvania’s Comprehensive Wildlife Conservation Strategy Version 1.0 
________________________________________________________________________ 

 Page 23-34  

• Improved Monitoring of Bog-Associated Species 
Target: Accurate assessments of occurrence, population densities and trends among CWCS-
priority birds occurring in boreal conifer wetlands. 
Measure: Surveys conducted; protocols developed. 
Issue: Currently, species that do not occur along roadways or in relatively accessible areas 
are likely under-surveyed by Breeding Bird Survey routes. Bog species in need of additional 
monitoring efforts include four-toed salamander, winter wren, blackpoll warbler, yellow-
bellied flycatcher, olive-sided flycatcher, northern harrier, red-breasted nuthatch, 
Swainson’s thrush, Blackburnian warbler, northern waterthrush, Canada warbler and red 
crossbill. In many cases, monitoring of bird populations should give an overall indication of 
changes in habitat quality -- information that could be used to benefit CWCS-priority 
species from other taxa.  
Prioritized Implementation Actions:  
Level 1  
• Use established bird monitoring programs to find new occurrence sites for target 
species.  Appropriate programs include BBS, BBA, IBA, Natural Areas Inventories, the 
PSO Special Areas project, Allegheny National Forest bird monitoring, and other 
programs.  

• Initiate and/or increase participation in more specialized bird surveys that would be 
especially effective with this species.  Some examples of these surveys are Cornell’s Birds 
in Forested Landscapes (Cornell Laboratory of Ornithology 1997) and the Mountain 
Birdwatch project conducted by the Vermont Institute of Natural Science (VINS) for 
boreal forest birds in mountain habitat islands.    

• Conduct specific surveys for this and other rare boreal species in appropriate habitat 
(including acidic glacial peat-land complexes and higher elevation coniferous palustrine 
woodlands) using a protocol listed in the Monitoring and Adaptive Management Section 
below.  These surveys can be conducted in the context of projects listed above. 

• Map the occupied locations for future reference.  
• Enter the data collected in the above surveys in the Pennsylvania Natural Heritage 
Program and all associated projects.    

Level 2  
• Monitor locations where target species were located in the above-mentioned surveys.   
• As some standard projects are established or run their course, initiate and/or increase 
participation in more specialized bird surveys that would be especially effective for target 
species in the same ecosystems.  Some examples of these surveys are Cornell’s Birds in 
Forested Landscapes (Cornell Laboratory of Ornithology 1997) and the Mountain 
Birdwatch project conducted by the Vermont Institute of Natural Science (VINS) for 
boreal forest birds in mountain habitat islands.    

• Conduct specific surveys for olive-sided flycatcher and other rare boreal species in 
appropriate habitat (including acidic glacial peat-land complexes, higher elevation 
coniferous palustrine woodlands, and higher elevation barrens). 

 



Pennsylvania’s Comprehensive Wildlife Conservation Strategy Version 1.0 
________________________________________________________________________ 

 Page 23-35  

Coordination: 
Pennsylvania Game Commission 
Pennsylvania Department of Conservation and Natural Resources’ Bureau of Forestry 
Pennsylvania Department of Conservation and Natural Resources’ Bureau of State Parks 
Allegheny National Forest 
Pennsylvania Important Bird Area Project  
Pennsylvania Society for Ornithology 
The Nature Conservancy’s Northeast Pennsylvania  
Western Pennsylvania Conservancy  
Partners in Flight - Mountain Birdwatch (VINT)  
 
Related Plans: 
American Bird Conservancy Green List (stewardship species for Northern Forest). 
Boreal Songbird Initiative (www.borealbirds.org) 
Partners In Flight continental and state plans  
Pennsylvania Important Bird Areas project      
 

• Status Assessments/Population Surveys of Conifer-Associated Species 
Target: Accurate and up-to-date status assessments and population surveys for CWCS-
priority species inhabiting conifer forests. Target species would include primarily Immediate 
Concern and High-Level Concern species. Some attention to Pennsylvania Vulnerable 
species also may be warranted. 
Measure: Surveys completed. 
Issue: Because of these species’ secretive habits and their tendency to occupy habitats not 
often intensively sampled by biologists, some of these species are undoubtedly 
underreported in the state. A thorough survey of high-quality conifer forests is needed to 
prioritize conservation and recovery actions for CWCS-priority species. 
Prioritized Implementation Actions: 

• Conduct a comprehensive survey of potential habitats for highest priority species to 
definitively determine status.   

• Locations of recent records should be resurveyed.   
• Biologists should record incidental captures of target species during other routine 

surveys and report changes in collection trends, when possible. 
• Sampling protocol should include data collection to permit population estimates and 

age structure.  
• Analyze and measure physical habitat characteristics.   

Level 2 
• Develop threats assessment for highest-priority species to anticipate and manage 

changes to habitat, populations, or species status. 
• For Immediate Concern/High-Level Concern species, develop a search image, based 

on extant factors and conditions at each occupied site, and, if possible, a predictive 
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model should be prepared that will aid in the identification of potential habitat 
elsewhere.   

• Search image/habitat model tools should then be applied to searches within occupied 
areas, and, if effective, expanded to others. 

• Develop conservation/management priorities based on survey information. 
• Monitor highest-priority populations and habitat at occupied sites, along with habitat 

conditions, at five-year intervals using the same protocol employed during the initial 
status survey. 

Coordination: 
Pennsylvania Fish and Boat Commission 
Pennsylvania Biological Survey Fish Technical Committee 
Land conservancies 
Colleges and universities 
Private landowners 
 
• Improved Monitoring of Forest-Dwelling Bats 

Target: Improved monitoring of forest-dwelling bats to determine population trends, optimal 
habitat requirements and identify emerging threats. 
Measure: Monitoring protocols developed; monitoring effort initiated. 
Issue: Pennsylvania’s forest-dwelling bats have not been monitored adequately to determine 
long-term population trends, effects of emerging threats such as wind turbines, cell towers, 
etc., map migration routes, or even determine breeding status in the Commonwealth. 
Prioritized Conservation Actions: 
Level 1 
• Better determine what constitutes high-quality foraging/roosting habitat for forest-
dwelling bats, particularly within fragmented landscapes. 

• Better determine how forest harvest or management practices, natural forest maturation, 
and changing forest structure and composition, and forest development affect habitat 
quality. 

• Better determine how forest fragmentation and landscape disturbances are affecting 
target species during migration and during breeding season.    

Level 2 
• Develop integrated long-term monitoring for a guild of priority forest species, including 
forest-dwelling bats.  

• Coordination of long-term monitoring efforts to assess seasonal fecundity and 
demography, although labor intensive, provide the most direct measure of suitable habitat.  

Coordination: 
Pennsylvania Game Commission 
Pennsylvania Department of Conservation and Natural Resources 
Bat Conservation International  
The Nature Conservancy 
Pennsylvania State University, School of Forest Resources 
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Private forestland owners (PSU Forest Stewardship Program) 
 
• Grassland-Nesting Birds – Research and Monitoring 

Target: Improved monitoring of grassland-nesting species. 
Measure: Monitoring efforts/habitat assessments initiated or developed. 
Issue: The 2nd Pennsylvania Breeding Bird Atlas will provide information on the current 
range of grassland species within Pennsylvania.  However, it will provide sufficiently 
accurate population estimates, hence detailed surveys of key areas of the state are required.  
Most grassland bird monitoring is best conducted using line transects with either fixed-width 
or distance-sampling techniques.  However, current BBS and BBA point counts are 
adequate. 
Prioritized Implementation Actions: 
• The Northeast Partners in Flight Grassland Bird Working Group could be used to 
nominate sites based on results of the regional grassland bird surveys conducted by 
Massachusetts Audubon in 1997 and 1998. 

• Determine precise habitat and area needs of Henslow's sparrow in this region.  Research 
should include demographic factors to determine characteristics of sites with potential to 
support source populations. 

• Develop and implement supplemental inventory and monitoring programs to identify 
important sites for Henslow's sparrow and other uncommon, patchily-distributed grassland 
species not well monitored by BBS. 

• Assess the feasibility of using efficient, statistically-defendable methods of estimating 
grassland species abundance over broad geographic areas such as those developed by 
Mattice et al. (in press) and Diefenbach et al. (in press).  

• Evaluate the effects of specific farming and management practices, such as timing of 
haying and grazing intensity, on productivity of grassland birds. 

Coordination: 
Pennsylvania Game Commission 
Pennsylvania Game Commission Regional Wildlife Diversity Biologists, Private 
Landowners Assistance Program 
Pennsylvania Department of Conservation and Natural Resources 
Pennsylvania Department of Environmental Protection 
Pennsylvania Department of Transportation 
Important Bird Areas Program, Pennsylvania Audubon 
Important Mammal Areas Program, Pennsylvania Wildlife Federation 
Pennsylvanian Society for Ornithology 
Local bird clubs 
Industry stakeholders 
Breeding Bird Atlas participants 
Research institutes and universities 
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• Marsh Birds - Population Surveys 
Target: Attempt to survey wetland-associated breeding birds within the Commonwealth. 
Species targets include the American bittern, king rail, least bittern, Virginia rail, yellow-
crowned night heron, black-crowned night heron, sora. 
Measure: Wetland birds successfully breeding. 
Issue: Marsh bird vocalizations may go undetected, even in areas where they are relatively 
common, unless special efforts are made to locate them using prerecorded tapes of their 
territorial calls during the breeding season.  Even with tapes, however, observers cannot be 
assured that birds will respond when present.  Some marsh birds, such as least bitterns, 
frequent the deep-water edge of the marsh and land-bound observers may be too far from 
them to elicit (or hear) responses.  In this case, best results have been obtained using canoes 
to access the birds’ habitat. Specialized survey protocols also may be required by other 
priority marsh birds. Because many wetland birds are difficult to monitor, we do not have 
good information on where they are breeding or how successful they are. 
Prioritized Implementation Actions: 
Level 1 
• Use Breeding Bird Atlas data to identify priority sites for surveys. 
• Design and conduct surveys specifically targeting marsh bird species using playback 
recordings.  The probability of detecting these species is greatly increased by the use of 
tape-recorded calls. 

• Use standardized North American marsh bird survey protocol on public lands (Note: 
Statewide implementation of wetland bird surveys is planned through the 2nd Breeding 
Bird Atlas.)  

• Evaluate the efficacy of the new standardized North American wetland survey protocol 
through independent assessments of populations at sites known to support bitterns and 
other high-priority marsh birds.   

Level 2 
• Develop fine-scale habitat requirement models to better predict potential habitat 
suitability with respect to anthropogenic and natural threats. 

• Evaluate habitat requirements of American bitterns in Pennsylvania including use of 
natural and restored wetlands.  Develop a fine-scale habitat requirement model to better 
predict potential habitat suitability. 

• Characterize site fidelity, annual survivorship, lifespan, and age of first breeding.  Much 
of this information could be collected through radio telemetry and banding studies.  
However, given the very low abundance of American bitterns within the state, this is 
probably not a high priority at this time. 

Coordination:  
Pennsylvania Game Commission 
Pennsylvania Department of Conservation and Natural Resources’ Bureau of Forestry 
Pennsylvania Department of Conservation and Natural Resources’ Bureau of State Parks 
U.S. Fish and Wildlife Service’s John Heinz National Wildlife Refuge at Tinicum 
Pennsylvania Audubon 
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Local conservation partners and landowners 
Breeding Bird Atlas 
Cornell Laboratory of Ornithology 
 
• Marsh Birds - Monitoring 

Background: Multi-species marsh bird survey protocols have been developed by Dr. 
Courtney J. Conway, U.S. Department of the Interior, and the U.S. Geological Survey, 
Biological Resources Division.  The survey protocols were based on suggestions from a 
1988 working group developed to help agencies design a standardized monitoring program.  
These surveys were first conducted in 2003 and are designed to monitor both the birds and 
the habitat.  Data also are sent to a centralized location so that regional and national 
databases can be developed.  The initial plan is for the survey to be used on National 
Wildlife Refuges and other protected areas across North America.  The Pennsylvania Game 
Commission and other public agencies with wetland habitat on their land should consider 
using this survey protocol.  A detailed description of survey methodology, including 
information on equipment needs for playback recordings and copies of data sheets, is 
available at: 
http:www.WaterbirdConservation.org/waterbirds/NorthAmericanmarshbirdmonitoringproto
cols. 
Conservation Objective: Survey suitable habitat and historically occupied sites for CWCS-
priority marsh birds on a regular (three-year) schedule to provide a better understanding of 
changes in population size.   
Prioritized Implementation Actions:  
Level 1 
• Set up a specific survey for wetland species like American bitterns using playback 
recordings (see details under monitoring and adaptive management).  In addition, survey 
suitable habitat and historically occupied sites on a regular basis to provide a better 
understanding of where these birds are.  The 2nd Pennsylvania Breeding Bird Atlas project 
has a wetland bird survey component that may fulfill part of this goal. 

• Conduct annual surveys (for two to three years) at highest-priority sites to provide 
baseline data on population distributions and abundance in a given region.  

Level 2  
• Repeat surveys (e.g., once every 3-5 years) to determine population trends. 
• Conduct threat analysis of core sites every five years to evaluate changes in habitat 
suitability.  

• Develop standard methods of measuring reproductive success to determine viability of 
sites with respect to wetland size and disturbance. 

• Conduct studies on breeding biology to examine patterns of habitat use, causes and rates 
of juvenile and adult mortality, sources of nest failure, ability to re-nest, juvenile dispersal 
patterns, mating systems and philopatry, and diet of the highest-priority marsh bird species.  

Coordination: 
Pennsylvania Game Commission 
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Pennsylvania Department of Conservation and Natural Resources’ Bureau of Forestry 
Pennsylvania Department of Conservation and Natural Resources’ Bureau of State Parks 
U.S. Fish and Wildlife Service John Heinz National Wildlife Refuge at Tinicum 
Pennsylvania Audubon 
Local conservation partners and landowners 
Breeding Bird Atlas 
Cornell Laboratory of Ornithology 
 
• Colonial Nesting Birds – Management and Monitoring 

Target: Inventory of large colonies of CWCS-priority species and adequately monitor 
population sizes.  
Measure: Sites/colonies identified; survey/monitoring efforts. 
Issue: Colonial species are especially vulnerable to population losses when sites are 
destroyed or degraded. Large colonies need to be located, inventoried and monitored.  
Colonies are ephemeral and may require active management to maintain habitat suitability. 
Target species should include bank swallows, herons, egrets.  For bank swallows, high-
priority sites would include those sites used by colonies of greater than 50 pairs. Priority 
sites also should include every site occupied by black-crowned and yellow-crowned night 
herons, as well as great egrets. 
Prioritized Implementation Actions: 
Level 1 
• Use information from existing surveys (e.g., Breeding Bird Atlas, PGC annual rookery 
surveys) to identify largest colonies. 

• Use information from existing surveys (e.g., Breeding Bird Atlas) to guide the search 
effort for additional high-priority sites.   

• Continue PGC heron/egret monitoring activities. 
• For bank swallows, nest holes are evenly spaced within a bank surface, so larger banks 
have the potential to support larger colonies and should be afforded the highest 
conservation priority. 

Level 2 
• Monitor colonies to assess threats and population sizes.   
• Assess the feasibility of developing a statewide bank swallow monitoring program 
based on a network of volunteer counters (similar to the PGC Summer Bat Concentration 
Survey). 

• Characterize active nests/colony sites. 
• Evaluate food resources at active sites and assess potential habitat. 
• Identify and conserve active foraging areas if that is determined to be a limiting factor. 
 
Coordination: 
Pennsylvania Game Commission 
Pennsylvania Department of Conservation and Natural Resources 
Pennsylvania Department of Transportation 
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Important Bird Areas Program 
Important Mammal Areas Program 
American Society of Civil Engineers 
Civil engineers, aggregate extraction companies. 
Audubon societies, Pennsylvania Society for Ornithology, local bird clubs. 
Private landowners 
Research institutes and universities 
 
 
• Identify and Monitor Priority Sites for Colonial (Anthropogenic) Species  

Target: Inventory of large colonies of CWCS-priority species and adequately monitor 
population sizes.  
Measure: Sites/colonies identified; survey/monitoring efforts. 
Issue: Colonial species that rely upon human dwellings and/or human-derived concentration 
sites are especially vulnerable to population losses when sites are destroyed or degraded. 
Large colonies need to be located, inventoried and monitored.  Colonies are ephemeral and 
may require active management to maintain habitat suitability. Target species should include 
Indiana bats and other house bats, bank swallows and chimney swifts.  For bank swallows, 
high-priority sites would include those sites used by colonies of greater than 50 pairs. For 
house bats, high-priority sites would include those sites used by greater than 1,000 bats, as 
well as every site used by Indiana bats. Migration staging areas and large concentrations/of 
chimney swifts also should receive priority attention. 
Prioritized Implementation Actions: 
Level 1 
• Use information from existing surveys (e.g., Summer Bat Concentration Survey, 
Breeding Bird Atlas) to identify largest colonies. 

• Use information from existing surveys (e.g., Summer Bat Concentration Survey, 
Breeding Bird Atlas) to guide the search effort for additional high-priority sites.   

• Continue Pennsylvania Game Commission Summer Bat Concentration Survey targeting 
house bat colonies. 

• For bank swallows, nest holes are evenly spaced within a bank surface, so larger banks 
have the potential to support larger colonies and should be afforded the highest 
conservation priority. 

Level 2 
• Monitor colonies to assess threats and population sizes.   
• Assess the feasibility of developing a statewide bank swallow monitoring program 
based on a network of volunteer counters (similar to the PGC Summer Bat Concentration 
Survey). 

• Assess the feasibility of incorporating recommendations from existing monitoring 
efforts targeting chimney swifts. Monitoring efforts and nesting towers are being 
researched in Texas through a  cooperative venture by the Texas Partners in Flight and 
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Texas Parks and Wildlife Department titled the “North American Chimney Swift Nest Site 
Research Project” (www.tpwd.state.tx.us/nature/birding/chimneyswift/chimnwyswift-index.htm). 

• Establish a system for monitoring chimney swift productivity and survivorship modeled 
after the Institute for Bird Population’s Monitoring Avian Productivity and Survivorship 
(MAPS) program. This type of detailed information will allow for the long-term trending 
of population demographics while at the same time be useful in identifying possible 
reasons for reproductive failure. 

 
Coordination: 
Pennsylvania Game Commission 
Pennsylvania Department of Conservation and Natural Resources 
Pennsylvania Department of Transportation 
Important Bird Areas Program 
Important Mammal Areas Program 
American Society of Civil Engineers 
Civil engineers 
Aggregate extraction companies. 
Audubon societies, Pennsylvania Society for Ornithology, local bird clubs. 
Private landowners 
Research institutes and universities 
 
Related Plans: 
The North American Chimney Swift Nest Site Research Project  is a joint effort of the 
Driftwood Wildlife Association with support from Texas Partners in Flight and Texas Parks 
and Wildlife Department 
(www.tpwd.state.tx.us/nature/birding/chimneyswift/chimnwyswift-index.htm) 
 
• Develop Appropriate Monitoring Protocols for Crepuscular Birds 

Target:  Develop and initiate survey protocols that effectively monitor common nighthawks 
and chimney swifts during the breeding season and fall migration/staging. 
Measure: Monitoring program(s) developed and/or initiated. 
Issue: Commonly used bird survey techniques (e.g., Breeding Bird Survey, Monitoring 
Avian Productivity and Survivorship) probably are not entirely effective for monitoring 
crepuscular species, such as chimney swifts and common nighthawks. This lack of 
knowledge prevents managers from effectively monitoring the status of the species across 
Pennsylvania, and, thus, seriously hampers any efforts to effectively manage the species 
(and prevents managers from knowing if and where management is needed in the first 
place). Fortunately, these species are relatively easy to monitor at dusk during the breeding 
season because they become active while it is still light out, they call frequently in flight, 
and they are often associated with human structures (Brauning 1992).  Nighthawks and 
swifts also are relatively easy to monitor during fall migration as they often travel in flocks 
(Poulin et al. 1996, Kinzey 2000).  During fall migration, local nighthawk watches have 
been successfully conducted at fixed locations over several years in Pennsylvania (Kinzey 
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2000).  Broader application of this technique at sites across the state could be used to 
broadly monitor population trends in the northeastern U.S.  The Game Commission’s 
successful Summer Bat Concentration Survey could be a useful model in developing a 
volunteer monitoring program. 
Prioritized Implementation Actions: 
Level 1 
• Broaden current efforts to monitor common nighthawk populations in Pennsylvania 
during both the breeding season and fall migration to better document breeding distribution 
and populations trends.   

• Develop and initiate a summer, evening survey methodology (standardized surveys of 
fixed locations in towns and cities where these species primarily breed), to be conducted 
annually at sites statewide (potentially by volunteers). This information would be useful to 
determine breeding abundance, distribution, and population trends.   

• Develop and initiate a fall migration survey system to monitor migrating 
nighthawk/swift numbers on an annual basis at a series of fixed locations around the state.  
This system potentially could be coordinated with current hawk-watch sites.  

Level 2 
• Coordinate with and support agencies and organizations in other eastern states in 
developing similar survey plans. 

• Assess the feasibility of initiating volunteer-based surveys of chimney swifts and 
common nighthawks similar to those in other states (e.g., Carter and Gillette 2002, 
Connecticut Department of Environmental Protection 2003, Audubon Society of New 
Hampshire 2005).   

Coordination: 
Pennsylvania Game Commission 
Northeast Non-game Technical Committee 
Colleges and universities  
Local government parks and recreation departments 
Local city and town governments.   
State or local Audubon Societies 
Pennsylvania Society for Ornithology  
Hawk Mountain and other hawk-watch organizations 
 
 
ADAPTIVE MANAGEMENT  
 
• Identify and Protect Essential Turtle Nesting Sites and Monitor Populations 

Target: Identify and protect major nesting areas associated with streams and rivers. 
Measure: Status of major nesting areas; population status and trends of target species; 
acreage/sites protected; management plans developed.  
Issue: Target species: all CWCS-priority turtles, in particular bog, spotted, wood, and map 
turtles. Spotting scope surveys appear to be the most effective means to determine the 
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presence and densities of map turtle species (Lindeman 1998).  No densities of the northern 
map turtle (G. geographica) have been established for viable populations, but target 
densities for the federally-threatened yellow-blotched map turtle (G. flavimaculata) are 2.2 
and 4.4 basking turtles per 100 m in two river systems in the southeast United States (U. S. 
Fish and Wildlife Service 1993).  Surveys are also required to document major nesting areas 
for G. geographica in Pennsylvania.  Some nesting areas may serve hundreds of females 
each year and such sites should be designated for protection.   
Prioritized Implementation Actions: 
Level 1 
• Identify and protect major nesting areas associated with streams and rivers.   
• Evaluate status of major nesting areas. 
• In areas where road mortality of nesting females is substantial, short (greater than one 
meter high) fencing should be installed to eliminate the ability of females to move onto 
roadways, although such a strategy should be employed only as a last resort.   

• Carefully examine open-canopy habitats along major rivers for the presence of nesting 
areas prior to activities such as road construction; such areas should be avoided where they 
are found.   

Level 2 
• Delimiting range in the state for highest-priority species. 
• Determine status of extant populations and habitat.  
• Identify and secure permanent monitoring stations where population information, along 
with habitat measurements, may be made at regular intervals. 

Coordination 
Partners in Amphibian and Reptile Conservation 
Pennsylvania Department of Conservation and Natural Resources 
Pennsylvania Department of Transportation 
Pennsylvania Department of Environmental Protection 
Pennsylvania Fish and Boat Commission 
Pennsylvania Game Commission 
Private landowners 
Conservation partners 
 
• Monitor and Adaptively Manage Early-Successional Forest Species 
Target: To maintain a mosaic of high-quality early successional forest habitats (thickets) in 
priority areas. Target species could include golden-winged warbler, American woodcock, 
yellow-breasted chat, smooth green snake, Appalachian cottontail, snowshoe hare, etc. 
Measure: acres/sites for targeted research and management. 
Issue: A mosaic of early-successional forest habitats, on suitable soils, provides the habitat 
needs of many priority species, including the northern bobwhite quail, yellow-breasted chat, 
and woodcock. Depending on species and location, these habitats may support breeding, 
migrating, and wintering populations.  
Prioritized Implementation Actions: 
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Level 1 
1. Develop monitoring protocols for target species dependent on early successional 

habitats. 
2. Comprehensive monitoring of target species / populations on established woodcock 

habitat management areas (e.g., State Game Lands 314, 101, and 69, along with Erie 
National Wildlife Refuge  and Bald Eagle State Park . 

3. Develop database of known high-quality habitat on public lands in Pennsylvania. 
4. Develop studies to determine the effect of hunting mortality on local woodcock 

populations. Promote the Migratory Bird Harvest Information Program in 
Pennsylvania to improve estimates of hunter numbers and woodcock harvests. 

5. Investigate ways to integrate habitat management techniques for target species into 
timber management plans on public lands. Assess feasibility of using woodcock 
management prescriptions as a model for managing other species in the habitat. 

Level 2 
1. Conduct studies of hunting mortality effects on local woodcock populations in 

different regions of Pennsylvania. 
2. Participate in range-wide efforts to estimate woodcock harvests, and determine 

harvest rates. 
3. Prioritize key early successional habitat site on Pennsylvania public lands for 

management focus and demonstration areas. 
4. Re-evaluate old and develop new methods to promote prudent management of early 

successional habitat on private lands. 
 
Coordination 
Pennsylvania Game Commission 
U. S. Geological Survey 
U. S. Fish and Wildlife Service 
Pennsylvania Department of Conservation and Natural Resources 
Ruffed Grouse Society 
Pennsylvania State University 
Wildlife Manage Institute 
U. S. Forest Service 
U. S. Army Corps of Engineers 
Private forest landowners 
Pennsylvania sportsmen’s groups 
 
Related Plans: 
American Woodcock Management Plan, USDI F&WS, 1990 
American Woodcock Management Plan, US F&WS Region 5, 1996 
The Report of the Woodcock Task Force to the IAFWA, 1999 
Management Plan for American Woodcock in Pennsylvania (draft), 2004 
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• Monitoring and Adaptive Management of Seasonal Wetland Species 

Target: Monitor populations that are still relatively abundant to determine trends at the state 
or regional scale, and gather long-term information on population demographics, status, 
distribution and abundance to measure population trends  in a timely manner and  
proactively manage target species and habitats. 
Measure: Regular monitoring efforts initiated/ongoing. 
Issue: The most pressing conservation need for many Maintenance Concern Species is to 
implement a long-term, regular monitoring program. Intensive surveys are needed to 
determine present distribution and status, particularly in areas of the state with historic 
records of occurrence but no recent sightings, as well as areas that have not been adequately 
surveyed. These surveys should be followed up with monitoring activities at selected sites to 
detect changes in numbers. Target species would include:  
IMMEDIATE 
CONCERN 

HIGH-LEVEL 
CONCERN 

PENNSYLVANIA 
VULNERABLE 

MAINTENANCE 
CONCERN 

SPOTTED 
TURTLE-R 

EASTERN 
SPADEFOOT 
 

UPLAND 
CHORUS FROG 
 

JEFFERSON 
SALAMANDER-R 

 NORTHERN 
CRICKET FROG 

WESTERN 
CHORUS FROG 

FOUR-TOED 
SALAMANDER 

   MARBLED 
SALAMANDER 

   NORTHERN 
LEOPARD FROG 

 
Prioritized Implementation Actions: 
Level 1  
• The sites designated for long-term monitoring should, whenever possible, be situated on 
public lands. 

• Continue and expand the Pennsylvania Herpetological Atlas or similar atlas efforts to 
include an intensive, statewide frog and toad call survey.   

• Assess the feasibility of modeling statewide surveys after the Wisconsin Frog and Toad 
Survey.   

• Conduct surveys of ponds in the spring to assess success of reproduction (adult 
amphibians in the terrestrial habitat are seldom seen and difficult to monitor). 

• Appropriate resource managers should be made aware of the existence of populations at 
all sites where they are discovered.   Whenever possible, management for Immediate 
Concern Species should be incorporated into appropriate resource management plans for 
the site(s). 

• Support the continuation and participation of public involvement/citizen science 
projects (such as the Pennsylvania Herpetological Atlas, U.S. Geological Survey 
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Frogwatch Project, and/or the Wisconsin Frog and Toad Survey) that provide data on 
distribution, abundance and location of seasonal wetlands and associated species. 

Level 2 
• After several years of initial surveys are completed throughout the state, develop more 
intensive monitoring for critical breeding habitats and high-priority sites. 

• Long-term studies should include mark-recapture procedures and should specifically 
target population size and structure, as well as reproductive activity and success within the 
populations.   

• Once the locations of populations of Immediate/High-Level Concern species are 
established through surveys, the populations should be subjected to intensive long-term 
monitoring.   

• Investigation of the various causes of mortality to all life-stages of turtles (i.e., 
predation, road mortality, collecting) to determine the relative impact of each, including 
determination of methods to reduce mortality during critical life stages. 

• Examination of the effects of habitat loss and fragmentation on population viability and 
dispersal, particularly in relation to metapopulation dynamics. 

• Multi-species monitoring of shallow wetlands/vernal ponds would cover spotted turtles, 
Jefferson and marbled salamanders, chorus frogs, cricket frogs, and leopard frogs. 

Coordination: 
Pennsylvania Game Commission 
Pennsylvania Fish and Boat Commission 
Department of Conservation and Natural Resources, Bureau of Forestry 
Pennsylvania Biological Survey 
Public/private research institutions 
Conservation partners 
 
• Coordinated Population Monitoring and Recovery Efforts for Gull Point, Presque 
Isle  

Target: To coordinate population monitoring, site recovery and management efforts for 
priority species (piping plover, common tern on Gull Point; Blanding’s turtle on Presque 
Isle).  
Measure: Meeting dates and participation; coordination efforts initiated; recovery efforts 
initiated. 
Issue: The piping plover has been a highly managed species in the Great Lakes region, as 
well as along the Atlantic Coast. Considerable experience has been developed on 
conservation measures and many techniques have been employed to protect and restore 
nesting colonies. Options have been developed for site-based challenges such as vegetation 
control, predator management, and site protection. These efforts have had success in many 
areas in attracting terns and improving nesting success (USFWS 2003). Few of these efforts 
have been employed at Presque Isle to date. 
Prioritized Implementation Actions: 
Level 1 
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• Conduct scoping session on recovery potential that includes presentation(s) by plover 
management experts from neighboring states. 

• Establish Recovery Task Force. 
• Draft Recovery Task Plan and develop brief conservation strategy document. 
• Evaluate policies and opportunities regarding conservation options within State Park 
Natural Area.    

• Develop standardized monitoring protocols to identify occurrences of  piping  plovers in 
suitable nesting habitat on Presque Isle. 

• Conduct appropriate monitoring efforts annually, beginning with 2006. 
• Assess habitat suitability to identify potential zones for habitat restoration and to 
determine if vegetation management should be implemented on priority sites.  

• Develop a coordinated action plan to respond to  piping  plovers/common  terns making 
nesting attempts (such action would be focused on limiting mortality/disturbance factors at 
occupied sites). 

Level 2 
• Formalize and implement Recovery Plan to respond to incidents of  piping  plovers 
making nesting attempts.  This plan should address monitoring needs to evaluate the nature 
of predation threats (e.g., avian vs. mammalian), human disturbance factors, and habitat 
suitability. 

• Develop a public education and outreach program that informs the public of needs of 
beach-nesting species to address public concerns over beach closures (Michigan on-line 
document can be used as model). 

Coordination: 
Pennsylvania Game Commission 
Bureau of State Parks, Department of Conservation and Natural Resources 
Presque Isle State Park, Department of Conservation and Natural Resources 
U.S. Fish and Wildlife Service 
Presque Isle Audubon 
Conservation partners 
 
Related Plans: 
DCNR, 1992.  Presque Isle State Park Resource Management Plan, DCNR, Harrisburg, PA . 
 
U.S. Fish and Wildlife Service.  2003.  Recovery Plan for the Great Lakes Piping Plover 
(Charadrius melodus).   Ft. Snelling, Minnesota.   Viii + 141 pp. 
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24.6 STATEWIDE MONITORING PRIORITIES – CWCS-PRIORITY SPECIES 
 
INVENTORY 
 
• Presence/Absence Surveys 

Desired Outcome: The need for information on the presence/absence and current distribution 
of many species in Pennsylvania is evident. Once populations are found, information on 
habitat usage and movements of these species is needed in order to manage corridors of 
suitable habitat between potential breeding sites. 
Strategies: 
• Focus surveys within species’ historic ranges to determine if the target species still 
occurs in Pennsylvania.  

• Survey and identify extant and historical sites throughout species’ ranges. 
• Survey other sites of potential habitat throughout their ranges to detect new population 
occurrences. 

• Once populations are found, gather information on habitat requirements, non-breeding 
and hibernation habitats, migration corridors, home ranges, etc.   

• Survey areas between known sites to assess for suitability as dispersal corridors. 
• Develop a monitoring protocol to record breeding and evaluate population changes at 
known sites.  

• Conduct basic research on all facets of the biology and ecology of both species. 
 
Target Species – Presence/Absence Surveys: 
Potentially-extirpated species needing this type of survey attention occur in all taxa and in 
several Conservation Priority Tiers: Immediate Concern, High Level Concern, PA 
Vulnerable.  It will be up to the commissions, in consultation with advisory committees, to 
determine how presence/absence surveys should be prioritized among relevant species. 
 
IMMEDIATE 
CONCERN 

HIGH-LEVEL 
CONCERN 

PA  VULNERABLE 

DELMARVA FOX 
SQUIRREL 

BANDED SUNFISH EASTERN EARTH 
SNAKE 
 

NORTHERN 
BOBWHITE (native 
populations) 

EASTERN SPOTTED 
SKUNK 

 
BLACK BULLHEAD 

BLANDING’S TURTLE 
(Crawford Co) 

SILVER-HAIRED BAT 
(Summer reproduction) 
 

LONGEAR SUNFISH 

KIRTLAND’S SNAKE BROADHEAD SKINK (SE 
PA – York, Lancaster., 
Chester counties) 
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MOUNTAIN CHORUS 
FROG-R 

NEW JERSEY CHORUS 
FROG 
 

GHOST SHINER 

BLACK TERN EASTERN SPADEFOOT GOLDEYE 
LOGGERHEAD SHRIKE SOUTHEASTERN FOX 

SQUIRREL 
THREESPINE 
STICKLEBACK 

 RAINBOW SMELT  
 
 
ABUNDANCE 
• Conduct Species’ Status Assessments 

Desired Outcome: Establish basic information regarding Pennsylvania population size, 
structure, viability and management/recovery needs of CWCS-priority species that are 
identified as Species of Greatest Conservation Concern. Emphasis on Immediate Concern 
and High-Level Concern species would also be appropriate. 
 Strategies: 
• Survey and identify extant and historical sites throughout species’ ranges. 
• Survey other sites of potential habitat throughout their ranges to detect new population 
occurrences.  

• Estimate population size and age structure and assess population health. 
• Identify life history requirements and optimum habitat characteristics.  
• Identify key characteristics of successfully breeding populations. 
• Identify extant threats that may jeopardize remaining populations. 
• Implement management and recovery actions.   
• Survey areas between known sites to assess for suitability as dispersal corridors. 
• Develop a monitoring protocol to record breeding and evaluate population changes at 
known sites.  

 
Priority Conservation Actions:  
Conduct rare fish surveys in high-priority drainages and wetlands.  Progress: Several studies 
on the non-game fish surveys on the Allegheny and Ohio rivers have been funded in past 
SWG rounds (Table 10.7).  
 
At-risk herptile species surveys and status assessments were announced as a Pennsylvania 
Fish and Boat Commission SWG Program 2005 Priority. Progress: Status assessment efforts 
for eastern massassauga and hellbenders were supported with SWG 2005 funding. 
 
Continue 2nd Pennsylvania Breeding Bird Atlas to document current distribution of 
breeding birds in Pennsylvania. Progress: Project development was supported through PGC 
SWG’02-04 funding. 
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Target Species – Status Assessments, Distribution/Abundance Surveys: 
 
IMMEDIATE 
CONCERN 

HIGH-LEVEL 
CONCERN 

PENNSYLVANIA 
VULNERABLE 

MAINTENANCE 
CONCERN 

EASTER SMALL-
FOOTED 
MYOTIS-R 

SILVER-HAIRED 
BAT 
 

ROCK VOLE 
 

ROCK SHREW 

SPOTTED 
TURTLE-R 

 
 

ROUGH GREEN 
SNAKE 
 

LEAST WEASEL 
 

WEST VIRGINIA 
WATER SHREW 
(Southern Water 
Shrew) 

 EASTERN EARTH 
SNAKE 

SOUTHERN BOG 
LEMMING 

WOOD TURTLE 
–R 

 BIGMOUTH 
SHINER 

NORTHERN 
MYOTIS-R 

HELLBENDER-R NORTHERN 
COAL SKINK – R 

BLACK 
BULLHEAD 

JEFFERSON 
SALAMANDER-R 

LOGGERHEAD 
SHRIKE 

 BRINDLED 
MADTOM 

SKIPJACK 
HERRING 

OLIVE-SIDED 
FLYCATCHER 
 

QUEEN SNAKE TADPOLE 
MADTOM 

WHITE CATFISH 

PIPING PLOVER  CISCO BOWFIN 
SEDGE WREN NORTHERN 

CRICKET FROG 
 

KING RAIL 
 

EASTERN 
MUDMINNOW 

LEAST SHREW MOUNTAIN 
EARTH SNAKE-R 
 

LEAST  BITTERN 
 

AMERICAN COOT
 
 

 BROADHEAD 
SKINK 

BLACKPOLL 
WARBLER 

BARN OWL 
 

ATLANTIC 
STURGEON – R 
 

EASTERN 
RIBBON SNAKE 

BLACKCHIN 
SHINER 

EASTERN FENCE 
LIZARD 

CHESAPEAKE 
LOGPERCH-R 
 

EASTERN 
SPADEFOOT  

 
 

EASTERN 
HOGNOSE 
SNAKE 

EASTERN SAND 
DARTER-R 
 

AMERICAN 
BITTERN 
 

THREESPINE 
STICKLEBACK 
 

FOUR-TOED 
SALAMANDER 
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CHEAT 
MINNOW-R 
 

LONG-EARED 
OWL 
 

 
HIGHFIN 
CARPSUCKER 

FOWLER’S TOAD 

GRAVEL CHUB 
 

VIRGINIA RAIL 
 

HICKORY SHAD 
 

MARBLED 
SALAMANDER 

LAKE 
STURGEON 
 

NORTHERN 
HARRIER 

HORNYHEAD 
CHUB 

NORTHERN 
LEOPARD FROG 

LONGNOSE 
SUCKER-R 

DICKCISSEL 
 

UPLAND 
CHORUS FROG 
 

SMOOTH GREEN 
SNAKE 
 

NORTHERN 
BROOK 
LAMPREY 

RAINBOW  
SMELT 
 
 

WESTERN 
CHORUS FROG 

 
 

SPOTTED 
DARTER-R 

CHECKERED 
SCULPIN-R 
 

COASTAL PLAIN 
LEOPARD FROG 

COMMON 
MOORHEN 
 

SPOTTED GAR BLUEBREAST 
DARTER 

IOWA DARTER COMMON 
NIGHTHAWK 
 

 GILT DARTER MOONEYE PIED-BILLED 
GREBE 

 TIPPECANOE 
DARTER 

PINE SISKIN SORA 
 

  RED CROSSBILL WHIP-POOR-
WILL 
 

  SWAINSON’S 
THRUSH 

WILSON’S SNIPE 
 

   BROOK 
SILVERSIDE 

   LONGNOSE GAR 
   MOUNTAIN 

BROOK / OHIO 
LAMPREYS-R 

   TONGUETIED 
MINNOW-R 

   AMERICAN 
BROOK 
LAMPREY 
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ADAPTIVE MANAGEMENT – CWCS-Priority Species 
 
• Population Monitoring  

Desired Outcome: To gather long-term information on population demographics, status, 
distribution and abundance and to detect population trend information in a timely manner in 
order to proactively manage target species and habitats. 
Strategies:  
• The most pressing conservation need for many Maintenance Concern species is to 
implement a long-term, regular monitoring program. Intensive surveys are needed to 
determine present distribution and status, particularly in areas of the state with historic 
records of occurrence, but no recent sightings, as well as areas that have not been 
adequately surveyed. These surveys should be followed up with monitoring activities at 
selected sites to detect changes in numbers.  

• Once the locations of populations of Immediate/High-Level Concern species are 
established through surveys, the populations should be subjected to intensive long-term 
monitoring.   

• Investigation of the various causes of mortality to all life stages of turtles (i.e., 
predation, road mortality, collecting) to determine the relative impact of each, including 
determination of methods to reduce mortality during critical life stages. 

• Examination of the effects of habitat loss and fragmentation on population viability and 
dispersal, particularly in relation to metapopulation dynamics. 

 
Target species: Long-term Population/Trends Monitoring (** Birds – while there are 
many bird monitoring programs that provide some level of population/trend information, 
bird species in this table would benefit from more targeted monitoring efforts). 
 
IMMEDIATE 
CONCERN 

HIGH-LEVEL 
CONCERN 

PENNSYLVANIA 
VULNERABLE 

MAINTENANCE 
CONCERN 

ALLEGHENY 
WOODRAT-R 

APPALACHIAN 
COTTONTAIL-R 

 NORTHERN 
MYOTIS-R 
 

EASTER SMALL-
FOOTED 
MYOTIS-R 

  
 

EASTERN RED 
BAT 

INDIANA BAT  
 

NORTHERN 
FLYING 
SQUIRREL 

 FISHER 

WEST VIRGINIA 
WATER SHREW 
(Southern Water 
Shrew) 

SILVER-HAIRED 
BAT 

 HOARY BAT 

   ROCK SHREW 
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BOG TURTLE -R EASTERN 
SPADEFOOT 

ROUGH GREEN 
SNAKE 
(Horseshoe/Haines 
popns.) 

 

WOOD TURTLE 
–R 

NORTHERN 
COAL SKINK – R 

  

SPOTTED 
TURTLE-R 

SHORTHEAD 
GARTER SNAKE-
R 

 EASTERN BOX 
TURTLE 

HELLBENDER –
R 
 

  MAP TURTLE 

TIMBER 
RATTLESNAKE-
R 

  JEFFERSON 
SALAMANDER-R 

EASTERN 
MASSASSAUGA 
RATTLESNAKE 

REDBELLY 
TURTLE 

 FOUR-TOED 
SALAMANDER 

BLANDING’S 
TURTLE (Presque 
Isle) 

NORTHERN 
CRICKET FROG 
 

 MARBLED 
SALAMANDER 

 MOUNTAIN 
EARTH SNAKE-R 
 

 EASTERN 
HOGNOSE 
SNAKE 

 BROADHEAD 
SKINK (Safe 
Harbor population) 

 FOWLER’S TOAD 

 EASTERN 
RIBBON SNAKE 

 NORTHERN 
LEOPARD FROG 

 EASTERN 
SPADEFOOT  

 SMOOTH GREEN 
SNAKE 
 

 NORTHERN 
CRICKET FROG 

  

    
BLACK TERN CERULEAN 

WARBLER -R  
 

COMMON TERN LOUISIANA 
WATERTHRUSH –
R 

OLIVE-SIDED 
FLYCATCHER 

GOLDEN-
WINGED 
WARBLER -R 
 

GOLDEN EAGLE TUNDRA SWAN-
R 
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UPLAND 
SANDPIPER 

AMERICAN 
BITTERN 

GRASSHOPPER 
SPARROW 

WOOD THRUSH-
R 

 BALD EAGLE GREAT EGRET WORM-EATING 
WARBLER –R 

 HENSLOW’S 
SPARROW 

KING RAIL ALDER 
FLYCATCHER 

 LONG-EARED 
OWL 

LEAST  BITTERN 
 

AMERICAN COOT
 
 

 MARSH WREN OSPREY AMERICAN 
WOODCOCK 

 VIRGINIA RAIL  BANK SWALLOW 
   BLACK-BILLED 

CUCKOO 
 

   BROAD-WINGED 
HAWK 
 

   CANADA 
WARBLER 
 

   CHIMNEY SWIFT 
   COMMON 

MOORHEN 
   COMMON 

NIGHTHAWK 
   KENTUCKY 

WARBLER 
   PIED-BILLED 

GREBE 
   RED-

SHOULDERED 
HAWK 

   SHARP-SHINNED 
HAWK 

   SORA 
 

   WHIP-POOR-
WILL 
 

   WILLOW 
FLYCATCHER 
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 WILSON’S SNIPE 

   WINTER WREN 
   YELLOW-

BREASTED CHAT 
 
(** Fish – all fish species accounts in Appendix 3 specify annual, 2-year, 3-year or 5-year 
monitoring needs of CWCS-Priority fish, depending on conservation status and threats)  
 
 
 IMMEDIATE 

CONCERN 
HIGH-LEVEL 
CONCERN 

PENNSYLVANIA 
VULNERABLE 

MAINTENANCE 
CONCERN 

Annual Monitoring    
  BRIDLE 

SHINER 
HICKORY SHAD 
reintroduced 

 

  IRONCOLOR 
SHINER 

  

  PADDLEFISH   
  RAINBOW 

SMELT 
  

2-year monitoring    
   BLACK 

BUFFALO 
BROOK 
SILVERSIDE 

   GHOST SHINER LONGNOSE 
GAR 

   HIGHFIN 
CARPSUCKER 

RIVER 
REDHORSE 

   MOONEYE RIVER SHINER 
   RIVER 

CARPSUCKER 
SKIPJACK 
HERRING 

   SILVER CHUB SMALLMOUTH 
BUFFALO 

   THREESPINE 
STICKLEBACK 

WHITE CATFISH

3-year monitoring    
 CHESAPEAKE 

LOGPERCH -
R 

NORTHERN 
BROOK 
LAMPREY 

BIGMOUTH 
SHINER 

BOWFIN 

 LAKE 
STURGEON 

 BLACK 
BULLHEAD 

 

   HORNYHEAD 
CHUB 
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   LONGEAR 
SUNFISH 

 

   SPOTTED GAR  
5-year monitoring    
 LONGNOSE 

SUCKER 
BLUEBREAST 
DARTER 

BLACKCHIN 
SHINER 

AMERICAN 
BROOK 
LAMPREY 

 SPOTTED 
DARTER 

BURBOT 
(Allegheny 
population) 

CHANNEL 
DARTER 

BROOK 
STICKLEBACK 

  CHECKERED 
SCULPIN-R 

IOWA DARTER BURBOT 

  GILT DARTER REDFIN SHINER CENTRAL 
MUDMINNOW 

  MOUNTAIN 
MADTOM 

SOUTHERN 
REDBELLY 
DACE 

EASTERN 
MUDMINNOW 

  NORTHERN 
MADTOM 

TADPOLE 
MADTOM 

LEAST BROOK 
LAMPREY 

  TIPPECANOE 
DARTER 

WARMOUTH LONGHEAD 
DARTER 

    MOUNTAIN 
BROOK / OHIO 
LAMPREYS-R 

    STREAMLINE 
CHUB -R 

    TONGUETIED 
MINNOW-R 

 
Priority Conservation Actions:   
• The sites designated for long-term monitoring should, whenever possible, be situated on 
public lands.  Long-term studies should include mark-recapture procedures and should 
specifically target population size and structure as well as reproductive activity and success 
within the populations.  Appropriate resource managers at all sites where populations are 
discovered should be made aware of the existence of the populations.  Whenever possible, 
management for Immediate Concern species should be incorporated into appropriate 
resource management plans for the site(s).  
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SECTION 24 - CWCS CHALLENGES AND OPPORTUNITIES: STABLE FUNDING 
FOR WILDLIFE MANAGEMENT 

 
 
24.1 BACKGROUND 
Throughout their histories, both the Pennsylvania Fish and Boat Commission and 
Pennsylvania Game Commission have relied almost solely upon hunting and angling 
revenues to support species management and habitat protection/enhancement activities. 
With hunters and anglers as their direct-paying constituents, the Commissions historically 
have focused much of their management attention toward 85 species of game animals and 
sport fish, although many non-game species benefited both directly and indirectly from this 
approach.  The commissions, however, are responsible for the management and protection 
of both game and non-game species, and, unfortunately, directed management for the state’s 
more than 400 species of non-game mammals, birds, fish, reptiles, and amphibians has been 
limited. This is largely the result of funding and manpower deficiencies, not an 
unwillingness to manage all species. Both agencies historically have expressed concern 
about their inabilities to direct management attention to all fish and wildlife.  
 
Limited license-based resources prevent the commissions from fully meeting their mandates 
to manage all fish and wildlife species for the benefit of present and future generations. In 
spite of extremely limited budgets and staffing, the commissions’ Diversity Sections have 
worked determinedly and diligently to moderate species’ declines, restore species when 
feasible, and protect habitat to the extent that the commissions are able.  
 
Many activities conducted by the commissions benefit both game and non-game species.  
Such activities in the Fish & Boat Commission include water pollution investigations, 
levying fines for water-quality violations and fish kills, wetland encroachment enforcement, 
and the long-term monitoring of water quality.  Game Commission activities that benefit 
non-game species include land acquisition, habitat management practices on state game 
lands and some private lands, landowner/conservationist outreach programs, and 
coordinated species-specific projects with conservation partners.  In addition, both 
commissions engage in law enforcement to protect threatened and endangered species, 
provide education programs that discuss issues affecting non-game as well as game species, 
and relay information on non-game species in Pennsylvania Game News and the 
Pennsylvania Angler & Boater.  Nevertheless, more work is needed to adequately manage 
non-game species. The comprehensive, proactive management efforts required to reverse or 
halt declines among non-game species are beyond the current staffing and financial 
capabilities of the commissions. 
 
Since 1982, direct agency expenditures on non-game management have been augmented by 
the Wild Resource Conservation Fund, which funds research, conservation, and education 
efforts relating to native plants and non-game fish and wildlife.  The Fund, now renamed the 
Wild Resource Conservation Program (WRCP), is supported by voluntary contributions 



 derived from a state income tax check-off and sale of specialized license plates, as well as 
annual funding from the Pennsylvania Department of Conservation and Natural Resources 
(DCNR), where WRCP is headquartered. However, even with assistance from WRCP, 
Pennsylvania has always been substantially short of the financial support it needs to 
implement comprehensive management efforts.  

Pennsylvania’s Comprehensive Wildlife Conservation Strategy          Version 1.0 
__________________________________________________________________________ 
 

Page 24-3 

 
Federal appropriations through the Wildlife Conservation and Recreation Program (WCRP) 
and State Wildlife Grants program (SWG) have provided much-needed annual funding for 
the conservation of species of concern.  Yet, because of  increasing threats on these 
resources,  more funding is needed to address the dynamic environment.   With inadequate 
funding as an overriding constraint, several challenges confront the commissions as they 
attempt to balance public demands with resource management needs.  These challenges fall 
into four general categories: 1) resource management issues (covered in Sections 10-23 of 
the CWCS),  2) demand for recreation, 3) education needs, and 4) coordination. These issues 
must be addressed as the commissions position themselves to meet the increasing resource 
management challenges of the future, while responding to the changing demands of 
Pennsylvanians for recreation and education opportunities. 
 
24.2 RESOURCE MANAGEMENT ISSUES 
To some extent, a lack of basic ecological information prevents the implementation of 
comprehensive management efforts.  Basic inventory data, which indicates where species 
occur, is available for most non-game mammals, birds, and fish.  However, monitoring data, 
which reveals population trends over time, is practically non-existent for these species.  For 
less conspicuous groups like reptiles, amphibians, and invertebrates, managers are lacking 
both inventory and monitoring data. Although there are several inventory and monitoring 
efforts being conducted across the state, these efforts are largely uncoordinated and may or 
may not be providing information on high-priority species and habitats. To date, there is 
neither a standardized protocol for assessing the status of non-game species and habitats, nor 
a prioritization of which species and habitats are most in need of such efforts (though a 
prioritization process has begun with the development of the Conservation Priority Tiers 
presented in this CWCS). 
 
Because non-game species are so numerous and diverse, management efforts will be most 
effective if conducted at the habitat level. State lands should include representation of 
Pennsylvania’s most unique habitats and protect critically important habitats of rare and 
declining species and of common species that act as keystone species in communities.  The 
Game Commission has been instrumental in acquiring wetlands that serve as critical habitats 
for both game and non-game species. By identifying high-value habitats at the landscape 
scale, resource managers stand the best chance of assuring long-term protection of the 
greatest number of plant and animal species. 
 
Privately-owned land constitutes nearly 80 percent of Pennsylvania’s land mass, yet the 
commissions lack a statewide coordinated program to provide technical assistance to private 



 landowners to conserve fish, wildlife, and habitats on private property. The Pennsylvania 
Natural Diversity Inventory has identified more than 50 sites that are in critical need of 
protection that fall outside of state managed lands.  Clearly, Pennsylvania cannot rely solely 
on public lands to maintain sustainable populations of fish and wildlife.  Private landowners 
must be encouraged to conserve fish, wildlife, and habitats through a combination of 
incentives and education. Development of the Game Commission’s Private Lands 
Assistance Program (with the use of SWG funding) has begun the process of providing 
coordinated outreach to interested landowners.   
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24.3 DEMAND FOR RECREATION 
There is a growing need to manage the Commonwealth’s recreation resources.  Recreation 
facilities and public lands are increasingly subjected to competing recreational uses and 
incompatible land uses within and around their borders. Maintaining the environmental 
integrity of natural areas and facility maintenance continue to be major concerns of 
Pennsylvania’s conservation agencies. In addition, the plight of public lands is compounded 
further by the increased posting of private property, which likely is forcing more 
recreationists to use state-owned lands.  
 
Recreational demands upon fish, wildlife, native plants, and their habitats are accelerating. 
New technology and new types of recreation equipment have brought about increased 
recreational demands and have increased physical pressure on Pennsylvania’s public lands.  
In addition to “traditional” uses of state recreation areas, such as camping, hiking, hunting, 
and fishing, a host of new recreation activities are becoming increasingly popular.   
 
With increased usage comes increased demand for established campsites, restroom facilities, 
road access, maintained trails, and other recreational amenities.  One of the challenges for 
recreation planners will be to balance the demand for developed recreation sites, such as 
modern campgrounds and cabins, picnic areas, bike paths, boating facilities, and wildlife 
viewing areas, with the demand for dispersed recreation opportunities such as hiking, 
backpacking, and cross-country skiing that depend upon a certain amount of solitude and 
natural-appearing forests and waterways. 
 
The trend toward increased recreational use of public lands also is an opportunity.  More 
people involved in outdoor recreation means that more people will become interested in 
resource management issues, if education opportunities are provided along with recreation 
opportunities.  Increased participation in outdoors recreation  may set the stage for natural 
resource agencies to reach a larger audience for education efforts than ever before, if 
recreational development is strategically targeted and education programs are presented as 
part of the recreation experience. 
 
 
 
 



 24.4 EDUCATION NEEDS 
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While the Commissions make use of Project WILD and KARE (Keystone Aquatic Resource 
Education) to educate school age children throughout Pennsylvania, adult education efforts 
are directed primarily at the hunter/angler/boater constituency.  There is growing evidence, 
however, that many other adult audiences are interested in learning about fish and wildlife.  
In a joint Commission survey conducted in summer 1996, 95 percent of respondents agreed 
that educating the public about Pennsylvania’s fish and wildlife is an important 
responsibility of the Commissions, and 90 percent agreed that providing education programs 
in urban areas is an important responsibility.  In a recent Opinion Needs Survey conducted 
by the Department of Conservation and Natural Resources, respondents expressed more 
interest in environmental education programs than in any other type of recreation 
programming.   
 
Sportsmen and sportswomen apparently agree that the Game Commission should expand 
educational programming.  In a recent survey of hunters, 70 percent of those polled agreed 
that the Pennsylvania Game Commission should offer additional education facilities and 
nature centers and 70 percent agreed that the Commission should increase wildlife research 
and education in urban areas 
(Responsive Management 
1996). 
 
The commissions have an 
opportunity to reach out to 
new audiences with their 
education efforts by 
developing educational 
programs that focus on the 
interests and activities of 
non-traditional audiences.  
Non-consumptive wildlife 
recreationists outnumber 
hunters and anglers by two 
to one.  In Pennsylvania’s 
female population, different 
rates of participation are even more pronounced.  In 1991, six percent of Pennsylvania 
females fished and two percent hunted, while 44 percent participated in non-consumptive 
outdoor recreation, such as feeding, viewing, and photographing wildlife. 

 

 
Creation and delivery of education programs that encourage people to become involved in 
either consumptive or non-consumptive recreation would serve to increase public 
recognition and support for the commissions.  Survey findings indicate that as people 
participate in outdoor and wildlife-associated recreation (both consumptive and non-



 consumptive) their knowledge of the commissions increases along with their approval 
ratings of agency performance.  
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When developing informational materials for new audiences, it is important to know which 
topics interest the target audience.  Fortunately, there are many areas of common interest 
between consumptive and non-consumptive users.  When asked about areas of interest in a 
recent Commission survey, hunters and anglers ranked topics very similarly to non-
consumptive users, indicating that educational programs developed on these topics would 
have broad appeal among both traditional and nontraditional audiences (Responsive 
Management 1996). 
 
24.5 COORDINATION 
 
Comprehensive fish and wildlife conservation requires the unending support and continued 
cooperation of public and private organizations and residents throughout the Commonwealth 
to be successful.. Human and capital resources must be combined, coordinated, and 
increased to achieve success in conserving fish and wildlife populations and their habitats. 
Stakeholders in this process include decision-makers, land managers, scientists, private 
landowners, and conservation organizations across the Commonwealth, who, collectively, 
have the ability to meet the CWCS’s ambitious goals for fish and wildlife conservation. The 
power of conservation lies in the synergy that builds when diverse, committed partners work 
together toward a common goal.  
 
This Strategy is a blueprint for fish and wildlife conservation and, as such, is not intended to 
replace existing or developing conservation plans at the local, regional, or state level. In fact, 
there are several complementary planning efforts underway that should assist in the 
implementation of statewide conservation action. Such plans as the Pennsylvania 
Biodiversity Blueprint, The Nature Conservancy’s ecoregional planning process, 
Department of Conservation and Natural Resources Forest Resource Management Plan and 
the HGIS -Tier 2 planning effort, as well as individual organizations’ strategic plans, all 
have a role to play in conserving Pennsylvania’s invaluable fish and wildlife resources. The 
conservation and management strategies required for several hundred species are far too 
complex and varied across the Commonwealth to be treated in just one plan. Further, 
implementation – that critical step in the process where a plan becomes an on-the-ground 
conservation action – must take place at state, regional, county, and local levels. To be most 
effective, however, such actions should be guided by an overall strategy; this type of 
statewide guidance is what the CWCS is designed to provide.   
 
It is recognized that once statewide guidance has been finalized, it will be up to regional and 
local conservation partners to identify priority species and habitats that fall within their 
jurisdiction, set goals and objectives for their organization’s involvement, identify local 
issues and opportunities, and develop strategies for implementing local conservation actions. 
It is anticipated that the content of partners’ plans may not be in full synchrony with the 



 content of this CWCS; that is a natural consequence of working at different scales and in 
different operating environments. It will be important over the next few years to resolve 
differences and arrive at better conservation objectives at all scales and for all fish and 
wildlife species. 
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24.6 FUNDING FOR WILDLIFE MANAGEMENT 
 
Although more than four million Pennsylvanians participate in wildlife viewing, feeding, 
and photography, there is no direct mechanism whereby non-consumptive users can support 
the Commissions’ management efforts.  Unlike the case with hunters and anglers, a direct 
user pay/user benefit relationship between the commissions and non-consumptive 
recreationists is lacking.  At the same time, the number of hunters and anglers in 
Pennsylvania is declining because of a variety of factors, while the number of non-
consumptive wildlife recreationists continues to increase steadily.  As mentioned earlier, 
non-consumptive wildlife recreationists outnumber hunters and anglers two to one.   
 
Beyond mere financing, there exists a partnership between hunters, anglers, and the 
commissions that does not exist between these agencies and non-consumptive recreationists.  
Cooperative projects between sporting groups and the commissions often result in win-win 
situations that benefit fish and wildlife resources, while improving hunting and angling 
opportunities.  Such mutually beneficial relationships are limited between the commissions 
and Pennsylvania’s non-consumptive wildlife recreationists. Furthermore, a strong 
constituency of support for non-game conservation and management is lacking. The 
partnerships built through the development of the WRCP and SWG programs have started to 
change that – nearly all projects supported by these programs have been conducted in 
partnership with Pennsylvania’s conservation and research organizations, fostering 
important relationships between non-consumptive stakeholders and the commissions. 
 
Though ‘non-consumptive’ wildlife recreation (viewing, feeding, and photographing 
wildlife) generates significant economic returns for the Commonwealth, there is no direct 
funding linkage between these recreationists and Pennsylvania’s fish and wildlife agencies. 
Unlike the case with hunters and anglers, non-consumptive users do not directly support fish 
and wildlife management.  
 
Wildlife-related recreation provides significant economic returns in Pennsylvania, 
generating $5.87 billion in total economic impact in a single year. Yet a 1999 report by the 
Izaak Walton League of America revealed that Pennsylvania ranked 49th in the nation in its 
commitment to conservation, a figure derived by comparing the amount of revenues 
generated by fish and wildlife to the amount of public reinvestment in fish and wildlife 
management. The survey spurred increased awareness and renewed recognition of this 
historic, but still unresolved,  problem. At the same time, public interest and demand for 
wildlife-associated education, comprehensive management efforts, and additional wildlife 
recreation opportunities is extremely high. 
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A 1996 survey, Pennsylvania Residents’ Opinions On and Attitudes Toward Non-game 
Wildlife clearly indicated that the public is willing to support various funding mechanisms 
to support non-game management. Funding mechanisms identified and supported by a 
majority of the public included: a voluntary conservation stamp (88 percent respondents 
supporting); increased speeding fines (63 percent support); a five percent user-fee on 
birdseed and outdoor-related equipment (57 percent support); a fee for non-sportsmen using 
state game lands (56 percent), and; a garbage tax (52 percent). At the time of the survey, 
Pennsylvanians’ support for a small excise tax or “user fee” on outdoor equipment was 
noteworthy: it was the second highest level of support found among all states previously 
surveyed.  
 
Funding mechanisms deemed unacceptable by a majority of Pennsylvanians included: a gas 
tax; an increase in the state sales tax; a realty-transfer tax; and a water-consumption tax. 
Interestingly, the garbage tax mentioned above received both strong support and strong 
opposition. Passage of such a tax would be feasible only if this strong opposition could be 
softened through a public information campaign. 
 
As habitats continue to be lost and degraded and the management needs of fish and wildlife 
increase, the limited resources allocated to manage non-game species -- even many game 
species -- continue to be stretched to their limits.  While short-term non-game research and 
monitoring projects are often subcontracted to private or academic interests, implementation 
of management recommendations is left to resource agencies.  In many cases, management 
plans for vulnerable species and habitats have been developed, but remain unused because 
agencies lack the personnel and financial resources necessary to implement 
recommendations. Inflation, declines in hunting and fishing license sales, and rising energy 
costs compound the problem. Unless additional resources are allocated to, or revenue 
streams are developed to fund or subsidize comprehensive management efforts, the 
Commissions’ non-game fish and wildlife management activities will remain largely 
inadequate to detect and halt species declines. 
 
24.7 STATEWIDE GOALS AND OBJECTIVES FOR COMPREHENSIVE 
WILDILFE MANAGEMENT – FUNDING 
 
As described in Section 9 of this document, conservation partners from across the 
Commonwealth identified five broad goals for the CWCS. Agency staff then developed a 
hierarchy of strategic and operational objectives to support the broad conservation goals. 
Many of these goals and objectives have relevance to the need for stable funding in 
conserving Pennsylvania’s species of greatest conservation concern. The goals and 
objectives most relevant to comprehensive funding needs include the following: 
 
 
 



  

Pennsylvania’s Comprehensive Wildlife Conservation Strategy          Version 1.0 
__________________________________________________________________________ 
 

Page 24-9 

Goal 4: Ensure that the necessary resources are available to conserve Pennsylvania’s 
wildlife. 
 
Strategic Objective 4.1: Broaden the financial support for fish and wildlife management 
beyond traditional constituents. 
 
Operational Objectives:  
4.1.1. Communicate the economic impact of wildlife as a way to develop public support for 
sustainable funding for wildlife conservation  
 
4.1.2. Promote the Pennsylvania Non-game Tax Check off and the Wild Resources 
Conservation Program 
 
4.1.3.Identify processes whereby people who do not hunt or fish can financially contribute 
to fish and wildlife management activities. 
 
4.1.4. Seek funding from private foundations, individuals, corporations and/or institutions 
that can provide financial assistance for fish and wildlife management activities. 
 
4.1.5. Maintain a grants and contracts program to support projects and activities at state and 
local levels that help achieve Program Objectives. 
 
 
Strategic Objective 4.2: Engage the political process to ensure a steady and reliable 
stream of funding (>$0) 
 
Operational Objectives: 
4.2.1. Maintain and increase state funding sources. 
 
4.2.2. Seek cooperative funding with federal and state agency partners. 
 
4.2.3. Support congressional approval of stable, long-term funding for state wildlife 
diversity programs. 
 
Strategic Objective 4.3: Address the lack of expertise to address wildlife conservation 
needs 
 
Operational Objectives: 
4.3.1. Recruit and maintain qualified, well-trained, and well-equipped staff and volunteers. 
 
4.3.2. Conduct an assessment of personnel, facilities, support services and equipment 
necessary to implement the Wildlife Diversity Program at state and local levels. 
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4.3.3. Staff and equip the Wildlife Diversity Program at state and local levels to carry out 
laws, administrative rules and meet Program Objectives. 
 
4.3.4. Maintain an active volunteer program to assist in achieving Program Objectives. 
 
4.3.5. Support an active agency personnel and volunteer training program to maximize the 
effectiveness of the Wildlife Diversity Program. 
 
4.3.6. Maintain and expand annual recognition and award programs for cooperators, citizens 
and volunteers. 
 
24.8 STATEWIDE GOALS AND OBJECTIVES FOR IMPROVED 
COORDINATION 
 
Goal 5:  Improve coordination of the public agencies and other partners in wildlife 
conservation planning and implementation.    
 
Strategic Objective 5.1: Improve the integration and coordination of the Diversity 
program within each Commission.  
 
Operational Objectives:  
5.1.1. Integrate the CWCS’s goals, objectives and other plan elements throughout the 
Commissions’ other administrative units, where feasible and appropriate. 
 
5.1.2. Work closely with Commission bureaus, divisions, programs and regional offices to 
develop and implement the CWCS and to ensure species’ conservation objectives are 
collectively achieved. 
 
5.1.3. Keep the Commission and other staff informed of CWCS progress, planning 
activities, problems, needs and accomplishments. 
 
5.1.4. Develop and maintain shared databases within the Commission. 
 
5.1.5. Make use of internal training opportunities to build institutional support for holistic 
wildlife conservation efforts. 
 
Strategic Objective 5.2: Improve coordination among public land management 
agencies to accomplish the objectives of the CWCS. 
 
Operational Objectives: 



 5.2.1. Work collaboratively through grants and contracts with other agencies and non-
governmental conservation partners to facilitate the implementation of wildlife diversity 
projects and further program objectives. 
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5.2.2. Evaluate agency laws, authorities, rules, and cooperative agreements and their ability 
and effectiveness in addressing conservation needs; seek new authorities and partnerships as 
needed. 
 
5.2.3. In areas of mutual interest and activity, clearly define who is doing what where. 
 
5.2.4. Develop effective strategies to take advantage of opportunities to work together. 
 
APPENDIX 24.1. PUBLIC SUPPORT OF VARIOUS FUNDING SOURCES  
 
Most states rely upon a variety of funding mechanisms to finance management programs for 
non-game fish and wildlife.  Eight states have established secure, long-term funding 
mechanisms specifically dedicated to land acquisition, wildlife diversity management, and 
public education efforts.  Arizona and Colorado make use of annual funding from the state 
lottery to finance land acquisition and wildlife conservation.  In Missouri and Arkansas, a 
portion of the state sales tax is dedicated to acquiring unique habitats and other projects.  
Florida’s Preservation 2000 Act generates up to $300 million per year for management of 
non-game species through speeding fines and a surcharge on out-of-state vehicle 
registrations.  Tennessee, Maryland, and North Carolina fund wildlife management and 
habitat acquisition programs with a realty transfer tax. 
 
In Pennsylvania, the Wild Resource Conservation Fund has been the primary funding source 
for wildlife diversity research and management in recent years.  Unfortunately, the Fund is 
experiencing diminishing revenues and projecting critical shortfalls in the coming years, 
unless other funding sources can be found.  In light of declining license sales by both the 
Fish and Boat Commission and Game Commission, and increasing match requirements for 
Federal appropriations such as State Wildlife Grants, it seems unlikely that the commissions 
will be able to increase non-game expenditures unless a dedicated non-game funding 
source(s) is established.  Without adequate financial resources, it will be difficult to maintain 
existing non-game programs and services, much less expand programs to address unmet 
needs. 
 
The 1996 Non-game Management Survey conducted by the Game Commission and Fish 
and Boat Commission tested the public’s willingness to support various funding 
mechanisms for non-game management programs.  Results of this survey and relevant 
information on the success of funding alternatives in other states is provided below. 
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Excise tax on outdoor equipment (“Teaming With Wildlife”)
In the Commissions’ 1996 survey, 63 percent of non-consumptive wildlife recreationists 
supported Teaming With Wildlife’s proposed five percent excise tax on outdoor equipment 
to finance wildlife conservation, recreation, and education projects.  Teaming With Wildlife 
is patterned after the highly successful Pittman-Robertson and Dingell-Johnson programs 
that have garnered millions of dollars for the management of game animals and sport fish 
nationwide.  Under this program, the Game Commission, Fish and Boat Commission, and 
Department of Conservation and Natural Resources would be eligible for federal dollars on 
a 25:75 percent match basis.  Pennsylvania’s natural resource agencies could receive as 
much as $13.5 million for fish and wildlife conservation, recreation, and education if the 
agencies contribute $4 million in matching funds.  An in-state funding source will have to be 
developed to take full advantage of revenues available under this program.  At this point in 
time, Teaming With Wildlife legislation is in draft form awaiting Congressional introduction 
and action. 
 
Voluntary Conservation Stamp 
Eighty-eight percent of respondents to the 1996 Commission survey supported the idea of a 
voluntary collectors stamp as a way to fund non-game fish and wildlife programs.  This was 
the funding option that received the highest level of public support.  In all likelihood this is 
because it is a strictly voluntary source of donation, rather than a tax or fine that is levied 
upon individuals.  Pennsylvania already has a voluntary collectible-merchandise program 
that supports non-game management efforts.  The Working Together for Wildlife program 
annually raises about $150,000 that is used to support the non-game programming efforts of 
the Game Commission’s Bureau of Wildlife Management. 
  
As of 1992, sale of merchandise by state fish and wildlife agencies contributed wildlife 
diversity program funding in 12 states, although this source of income generated only 
slightly more than $525,000 for all 12 states combined.  The average income from such 
programs was about $40,000 for each state, but actual income ranged from a low of $300 in 
Colorado to a high of $243,460 in Missouri.  Nationally, the sale of merchandise accounts 
for less than one percent  of non-game program funding, suggesting that this is not an 
adequate funding mechanism.  Also, given the fact that Pennsylvania already relies heavily 
upon merchandise sales to fund non-game efforts, it is unlikely that a new or expanded 
program will garner significant additional revenues. 
 
Public Lands User Fee 
Congress in 1996 authorized a three-year pilot program to test entrance fees at 200 forests, 
parks, and other federally-operated public lands across the country, with a goal of raising up 
to $50 million over three years.  Projects are underway in several national forests in 
Wisconsin, New Hampshire, and California.  At present, these projects are still in the pilot 
stage, but recreation managers are considering a variety of fee schedules and instruments, 



 such as annual parking fees or permits, day use, seasonal, or yearly passes for high-use areas 
such as trailheads and beaches, and other types of entrance fees.   
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Enactment of a fee-for-access program in Pennsylvania would likely require extensive (and 
expensive) advertising, administration, marketing, and law enforcement efforts to be 
successful, because of the large amount of public lands and the dispersed nature of 
recreation activity on these lands.  It may be prudent, however, to monitor the success of the 
federal user-fee efforts.  
 
State Lottery 
At least three states fund their wildlife diversity programs using state lottery revenues.   In 
Arizona, this funding mechanism generates about $4.1 million annually, about half of which 
is used to acquire habitat for threatened, endangered, and candidate species, and half used to 
acquire other natural areas.  The Great Outdoors Colorado program also is financed using a 
state lottery.  In this program, funds are dedicated to protecting crucial wildlife habitats, 
natural areas, and open spaces. 
 
Speeding Fines 
In a 1995 survey conducted by researchers at Slippery Rock University, 57 percent of 
respondents said they would support a surcharge on speeding violations as a supplemental 
source of funding for non-game wildlife programs.  Similarly, in the 1996 Commission 
survey, 63 percent of respondents reported they would support such a fee to support non-
game wildlife management programs. 
 
Hundreds of thousands of birds, mammals, reptiles, and amphibians are killed on 
Pennsylvania highways annually.  A successful program that uses a surcharge on speeding 
fines to finance fish and wildlife management efforts is in place in Florida.  In 1992, the 
Florida legislature authorized a 25-cent-per-mile-over-the-speed-limit-fee be added to 
speeding violations to support non-game conservation.  During its first three years, the 
program generated an average of $2.6 million per year. 
 
 


