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PREFACE
The Pennsylvania Natural Heritage Program (PNHP) is responsible for collecting, tracking and interpreting
information regarding the Commonwealth’s biological diversity. County Natural Heritage Inventories
(CNHIs) are an important part of the work of PNHP. Since 1989, the PNHP has conducted county
inventories as a means to both gather new information about natural resources and to pass this information
along to those responsible for making decisions about the resources in the county, including the community
at large. This County Natural Heritage Inventory focuses on the best examples of living ecological resources
in Warren County. The county must address historic, cultural, educational, water supply, agricultural and
scenic resources through other projects and programs. Although the inventory was conducted using a tested
and proven methodology, it is best viewed as a preliminary report on the county’s natural heritage. Keep in
mind that there will be more places to add to those identified here and that this document can be updated as
necessary to accommodate new information.
Consider the inventory as an invitation for the people of Warren County to explore and discuss their natural
heritage. Ultimately, it will be up to the landowners and residents of Warren County to determine how these
areas might be used and protected. Below are some examples of how the inventory can be used by various
groups and people:

Planners and Government Staff. Typically, County Inventory projects are administered by a county’s
planning office. Often, the inventories are used in conjunction with other resource information (agricultural
areas, slope and soil overlays, floodplain maps, etc.) in review for various projects and in comprehensive
planning. Natural Heritage Areas may be included under various categories of zoning, such as conservation
or forest zones, within parks and greenways, and even within agricultural security areas. There are many
possibilities to provide for the conservation of Natural Heritage Areas within the context of public amenities,
recreational opportunities and resource management.
County, State and Federal Agencies. In many counties, Natural Heritage Areas lie within or include
state or federal lands. Agencies such as the Allegheny National Forest, Pennsylvania Game Commission, the
Pennsylvania Bureau of Forestry, and the U.S. Army Corp of Engineers can use the inventory to understand
the extent of the resource. Agencies can also learn the requirements of the individual plant, animal, or
community elements, and the general approach that protection could assume. County Conservation Districts
may use the inventories to focus attention on resources (e.g. high diversity streams or wetlands) and as a
reference in encouraging good management practices.
Environmental and Development Consultants. Environmental consultants are called upon to plan for
a multitude of development projects including road construction, housing developments, commercial
enterprises and infrastructure expansion. Design of these projects requires that all resources impacted be
known and understood. Decisions made with inadequate information can lead to substantial and costly
delays. CNHIs provide a first look at biological resources, including plants and animals listed as rare,
threatened or endangered in Pennsylvania and in the nation. Consultants can therefore see potential conflicts
before developing detailed plans and before applying for permits. This allows projects to change early on
when flexibility is at a maximum. Environmental consultants are increasing called upon to produce resource
plans (e.g., River Conservation Plans) that must integrate a variety of biological, physical and social
information. CNHIs can help define watershed-level resources and priorities for conservation.
Developers. Working with environmental consultants, developers can consider options for development
that add value and protect key resources. Incorporating greenspaces, wetlands and forest buffers into various
kinds of development can attract homeowners and businesses that desire to have natural amenities nearby, as
well as satisfy ordinances requiring openspace set asides. Just as parks have traditionally raised property
values, so too can natural areas. CNHIs can suggest opportunities where development and conservation can
complement one another.
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Educators. Curricula in primary, secondary and college level classes often focus on biological science at
the chemical or microbiological level. Field sciences do not always receive the attention that they deserve.
Natural areas can provide unique opportunities for students to witness, first-hand, the organisms and natural
communities that are critical to maintaining biological diversity. Teachers can use County Natural Heritage
Inventories to show students where and why local and regional diversity occur and to aid in curriculum
development for environment and ecology academic standards. With proper permission and arrangements,
students can visit Natural Heritage Areas and establish appropriate research or monitoring projects.
Conservation Organizations. Organizations that have as part of their missions the conservation of
biological diversity can turn to the inventory as a source of prioritized places in the county. Such a reference
can help guide internal planning and define the essential resources that can be the focus of protection efforts.
Land trusts and conservancies throughout Pennsylvania have made use of the inventories to do just this sort
of planning and prioritization, and are now engaged in conservation efforts on highly significant sites in
individual counties and regions.

Warren County Residents. Individuals interested in enjoying and conserving biodiversity in their
communities, and even in their backyards, can use the inventory to learn about ecologically important local
places. Landowners can use the inventory to be more effective stewards of their land.
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substantial impact to the elements of concern.
“Supporting Landscape” include areas that
maintain vital ecological processes or
secondary habitat that may be able to
accommodate some types of low-impact
activities.

EXECUTIVE SUMMARY
Introduction
Our natural environment is key to human health
and sustenance. A healthy environment provides
clean air and water; supports fish, game and
agriculture; and furnishes renewable sources of
raw materials for countless aspects of our
livelihoods and economy. The first steps in
ensuring protection of our natural environment are
to recognize environmentally sensitive or
ecologically important areas and to provide
information regarding their sensitivities to various
land use activities.

Landscape Conservation Area (LCA):
A large contiguous area that is important
because of its size, open space, habitats,
and/or inclusion of one or more BDAs.
Although an LCA includes a variety of land
uses, it typically has not been heavily
disturbed and thus retains much of its natural
character.
Conservation Planning Application:
These large regions in relatively natural
condition can be viewed as regional assets;
they improve quality of life by providing a
landscape imbued with a sense of beauty and
wilderness, they provide a sustainable
economic base, and their high ecological
integrity offers unique capacity to support
biodiversity and human health. Planning and
stewardship efforts can preserve these
functions of the landscape by limiting the
overall amount of land converted to other
uses, thereby minimizing fragmentation of
these areas.

A County Natural Heritage Inventory is designed
to identify and map areas that support species of
special concern, exemplary natural communities,
and broad expanses of intact natural ecosystems
that support important components of
Pennsylvania’s native species biodiversity. Its
purpose is to provide information to help county,
state, and municipal governments, private
individuals, and business interests plan
development with the preservation of an
ecologically healthy landscape for future
generations in mind.

Natural Heritage Inventory Mapping
To provide the information necessary to plan for
conservation of biodiversity at the species,
community, and ecosystem levels, two types of
Natural Heritage Areas, as well as designations
from the Important Bird Area and Important
Mammal Area Projects are included in the report.

Other Conservation Areas
Important Mammal Area (IMA):
The Important Mammal Areas Project
(IMAP) is being carried out by a broad based
alliance of sportsmen, conservation
organizations, wildlife professionals, and
scientists. Areas nominated must fulfill at
least one of five criteria developed by the
Mammal Technical Committee of the
Pennsylvania Biological Survey
(www.pawildlife.org/imap.htm).

Natural Heritage Areas
Biological Diversity Area (BDA):
An area containing plants or animals of
special concern at state or federal levels,
exemplary natural communities, or
exceptional native diversity. BDAs include
both the immediate habitat and surrounding
lands important in the support of these special
elements.

Conservation Planning Application:
Planning for these areas should consider how
best to maintain their value as mammal
habitat. The value of these sites may be
associated with high mammalian diversity,
high-density populations, occurrence of
species of special concern, or educational
potential. Stewardship plans are in the
process of being completed for all IMAs in
the commonwealth.

Conservation Planning Application:
BDAs are mapped according to their
sensitivity to human activities. “Core” areas
delineate essential habitat that cannot absorb
significant levels of activity without
x

Ground Surveys

Important Bird Area (IBA):
The Pennsylvania Audubon Society
administers the Pennsylvania IBA Program
and defines an IBA as “a site that is part of a
global network of places recognized for their
outstanding value to bird conservation.” An
IBA can be large or small, public or private
and must meet one of several criteria
described in Pennsylvania Audubon’s
website: www.audubon.org/chapter/pa/pa/iba.

Areas identified as potential inventory sites were
scheduled for ground surveys. After obtaining
permission from landowners, sites were examined
to evaluate habitat condition and quality. Field
survey forms were completed for each site visited.
The flora, fauna, level of disturbance, and local
threats were among the most important data
recorded for each site. Sites were not ground
surveyed in cases where permission to visit a site
was not granted, when enough information was
available from other sources, or when time did not
permit.

Conservation Planning Application:
Planning for these areas should consider how
best to maintain their value as bird habitat.
The value of some large-scale IBAs may be
due to the forest interior habitat contained
within them; thus, the recommendations for
LCA stewardship to minimize fragmentation
are applicable. Natural communities that have
a particular habitat value for birds are
typically the basis for smaller-scale IBAs;
therefore, a high degree of protection should
be given to these sites. Conservation plans
are in the process of being completed for all
IBAs in the commonwealth.

Data Analysis
Data obtained during the 2004, 2005, and 2006
field seasons were combined with prior existing
data and summarized. All sites with species or
communities of statewide concern, as well as
exceptional examples of more common natural
communities were selected as Biological
Diversity Areas (BDAs). Spatial data on the
elements of concern were then compiled in a
geographic information system (GIS) format
using ESRI ArcGIS 9 software.

Methods
The boundaries defining each BDA were based on
physical and ecological factors, and specifications
for species protection provided by jurisdictional
government agencies. The BDAs were then
assigned a significance rank based on size,
condition, rarity of the unique feature, and quality
of the surrounding landscape. Landscape
Conservation Areas were designated around
landscape features that provide a uniting element
within a collection of BDAs, or large blocks of
contiguous forest identified using GIS-based
spatial analysis. County municipalities served as
the organizing unit for the data.

61 out of 67 county inventories have been
completed in Pennsylvania to date. The Warren
County Natural Heritage Inventory followed the
same methodologies as previous inventories,
which proceeded in the following stages: site
selection, ground survey, and data analysis.
Site Selection
A review of the Pennsylvania Natural Diversity
Inventory (PNDI) database (see Appendix II)
determined where sites for rare species and
important natural communities were known to
exist in Warren County. Knowledgeable
individuals were consulted about the occurrence
of additional rare species and unique natural
communities. Geological maps, USGS topgraphic
maps, National Wetlands Inventory maps, USDA
soil surveys, recent aerial photos, and published
materials were also used to identify areas of
potential ecological significance (Reschke 1990).
Once preliminary site selection was completed,
reconnaissance flights over chosen areas of the
county were conducted.

Results
51 Biological Diversity Areas and 8 Landscape
Conservation Areas are recognized in the Warren
County Natural Heritage Inventory (Figure 1,
Table 1). Natural Heritage Areas are categorized
by significance (exceptional, high, notable, and
county) based on their contribution to the
protection of the biological diversity and
ecological integrity of the region. For a full
explanation of ranks, see Table 6 on page 30.
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Table 1. Natural Heritage Areas categorized by significance
Site

Township

Description

Page No.

Akeley Swamp BDA

Pine Grove

A mosaic of wetland communities and open water
that provides habitat for six animal and three plant
species of special concern.

129

Allegheny River BDA/LCA

Brokenstraw, Conewango,
Deerfield, Limestone,
Pleasant, Triumph, Watson

Over 21 miles of aquatic and riverine habitats along
the Allegheny River that support ten animal and
five plant species of special concern

47,
35

Benson Swamp BDA

Columbus, Freehold

Hemlock - mixed hardwood palustrine forest with
pockets of scrub-shrub/emergent wetlands that
support six plant species of special concern.

97

Conewango Creek BDA

Conewango, Glade, Mead,
Pine Grove, Pleasant

Over 15 miles of aquatic and riverine habitats that
support fourteen animal and three plant species of
special concern.

132

Donaldson BDA

Sheffield

Section of East Branch Tionesta Creek that supports
the aquatic larvae of seven dragonfly species of
special concern.

152

Kinzua Dam LCA

Elk, Glade, Mead

Landscape containing over 19,000 acres of
contiguous forest and one BDA.

35

Minister Valley LCA

Cherry Grove, Watson

Landscape containing over 15,000 acres of
contiguous forest and three BDAs.

35

Plank Road BDA

Columbus

Herbaceous seep beneath a powerline right-of-way
that support six plants species of special concern.

64

Shayne's Fen BDA

Columbus

Golden saxifrage—sedge rich seep and a section of
Brokenstraw Creek that supports three animal and
five plant species of special concern.

67

South Branch
Tionesta Creek BDA

Sheffield

Section of South Branch Tionesta Creek and
adjacent forest that supports eight animal species of
special concern.

152

Spring Creek BDA

Spring Creek

A mosaic of forest, emergent wetlands, and aquatic
habitat that support nine plant and three animal
species of concern.

171

Tamarack Swamp BDA

Columbus

An acidic glacial peatland complex with a
buckthorn — sedge-golden ragwort fen that
supports eighteen plant and eight animal species of
special concern.

68

Tionesta Creek LCA

Cherry Grove, Mead,
Pleasant, Sheffield, Watson

Landscape containing over 22,000 acres of
contiguous forest and four BDAs.

35

Yellow Hammer LCA

Limestone, Watson

Landscape containing over 18,000 acres of
contiguous forest and three BDAs.

36

Exceptional Significance
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Table 1. Continued
Site

Township

Description

Page No.

Allegheny Reservoir LCA

Elk

Landscape containing over 8,000 acres of
contiguous forest and one BDA.

35

Anders Run BDA

Brokenstraw

An old growth hemlock-white pine forest

48

Brokenstraw Creek BDA

Columbus,
Spring Creek

Forested wetlands that support two plant species of
concern, broad-leaved water-plantain and pumpkin
ash.

167

Brokenstraw Valley
Seepage Flats BDA

Columbus

Seepage flats that support four plant species of
special concern.

64

Clarendon Bog BDA

Mead

Open, scrub-shrub swamp with pockets of
graminoid vegetation that is occupied by a plant
species of special concern, rough cotton-grass.

122

Cold Spring Brook BDA

Columbus

Section of Cold Spring Brook that supports two
aquatic animals of special concern, American
brook lamprey and brook stickleback.

65

Columbus BDA

Columbus

Aquatic habitat that supports elktoe, creek
heelsplitter, and wavy-rayed Lampmussel, three
mussel species of special concern.

66

Confluence of Little Brokenstraw
and Brokenstraw Creeks BDA

Brokenstraw,
Pittsfield

Aquatic habitat that supports three mollusc species
of concern: elktoe, Ohio pebblesnail, and wavyrayed lampmussel.

138

Confluence of Wildcat Run
and Tionesta Creek BDA

Cherry Grove, Pleasant,
Watson

Wetland habitat along Tionesta Creek that supports
a population of awned sedge, a plant species of
special concern, plus terrestrial habitat that
supports two species of special concern.

192

Cornplanter Run BDA

Elk

Section of Cornplanter Run that supports an animal
species of special concern.

88

East Hickory Creek BDA

Limestone

Section of Hickory Creek that supports three
dragonfly species of concern: harpoon clubtail;
ocellated darner; and superb Jewelwing.

113

Hatch Run BDA

Glade

Hatch Run Conservation Area managed by the
Warren County Conservation District that provides
habitat for two animal species of concern.

107

Hearts Content Scenic Area BDA

Watson

Older-growth stand of eastern hemlock, white pine,
and American beech that supports pairs of
Swainson's thrushes, a species of special concern.

194

Hickory Creek LCA

Limestone, Watson

Landscape containing over 11,000 acres of
contiguous forest and one BDA.

35

Little Brokenstraw Creek North BDA

Freehold

Section of Little Brokenstraw Creek that supports
American brook lamprey and brook stickleback,
aquatic animal species of concern.

99

Little Brokenstraw Creek –
South BDA

Freehold, Pittsfield

Section of Little Brokenstraw Creek that supports
two aquatic animal species of concern.

100

High Significance
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Table 1. Continued
Site

Township

Description

Page No.

Route 77
Impoundment Marsh BDA

Spring Creek

Impoundment marsh along Brokenstraw Creek that
supports four plant species of special concern.

168

Queen Creek BDA

Limestone, Watson

Open mixed hemlock swamp along Queen Creek
that supports a butterfly and a plant species of
special concern.

196

Slate Lot Road
Beaver Pond BDA

Spring Creek

Shore along the western edge of a beaver pond that
supports a plant species of special concern,
drooping bluegrass.

170

Tionesta Creek at Sheffield BDA

Sheffield

Section of Tionesta Creek that supports two aquatic
animals of special concern.

154

Tionesta Creek at
Henry’s Mills BDA

Sheffield

Section of Tionesta Creek that supports an aquatic
species of special concern

153

Tionesta Natural Areas BDA

Sheffield

This hemlock (white pine) – northern hardwood
forest is the largest remaining tract of old-growth
forest in the mid-Atlantic region.

156

Minister Creek BDA

Cherry Grove

Portions of Tionesta Creek and Minister Creek and
riparian forest that serve as habitat for 8 animal
species of concern.

56

Allegheny Reservoir BDA

Elk, Mead

Reservoir that supports several nesting pairs of
osprey, a bird species of concern.

87

Allegheny River Islands BDA

Glade, Mead

Alluvial islands in the Allegheny River that
supports tufted hairgrass, a plant species of special
concern.

105

Blue Eye Run BDA

Pittsfield

Section of Blue Eye Run that provides habitat for
the American brook lamprey, an aquatic animal
species of concern.

137

Brokenstraw Creek at
Horn Siding BDA

Pittsfield,
Spring Creek

Section of Brokenstraw Creek and adjacent natural
communities provide habitat for riffle snaketail, a
dragonfly species of concern.

138

Brokenstraw Creek
Impoundment Marsh BDA

Spring Creek

Impoundment marsh along Brokenstraw Creek that
supports lesser panicled sedge, a plant species of
special concern.

168

Cherry Run BDA

Sheffield

Section of Cherry Run that supports northern
pygmy Clubtail, an animal species of special
concern.

151

East Branch
Tionesta Creek BDA

Sheffield

Mixed hemlock riparian forest that is occupied by
Swainson’s thrush, a bird species of concern.

153

Hyer Road Floodplain BDA

Spring Creek

Floodplain habitat along Brokenstraw Creek that
supports white trout-lily, a plant species of special
concern.

170

Irvine Bean Field BDA

Brokenstraw

Old field habitat on a floodplain that supports a
population of bronze copper, a butterfly species of
concern.

49

State Game Land #143 Seep BDA

Pittsfield, Spring Creek

Forested seep upslope from a tributary to Hosmer
Run that supports mountain starwort, a plant species
of special concern.
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Table 1. Continued
Site

Township

Description

Page No.

South Branch State Line BDA

Elk

Section of South Branch State Line Run that
supports an animal species of special concern.

88

Tracy Ridge LCA

Elk, Mead

Landscape containing over 9,000 acres of
contiguous forest.

36

Turner Hill Seeps BDA

Spring Creek

Graminoid seep that supports a population of
downy willow-herb, a plant species of concern.

174

Warren State Hospital
Floodplain BDA

Conewango, Glade

Floodplain habitat along Conewango Creek forms
the core of this BDA that supports white trout-lily, a
plant species of special concern.

108

West Branch Tionesta Creek BDA

Mead, Pleasant

Aquatic habitat in West Branch Tionesta Creek that
supports creek heelsplitter, a mussel species of
special concern.

124

West Hickory Creek BDA

Triumph

Mixed hemlock riparian forest that is occupied by
Swainson’s thrush, a bird species of concern.

183

Bobbs Creek BDA

Watson

Forested riparian corridor in the Allegheny National
Forest that supports a high diversity of bat species.

191

Davis Run BDA

Watson

Forested riparian corridor in the Allegheny National
Forest that supports a high diversity of bat species.

194

Dewdrop Run BDA

Mead

Forested riparian corridor in the Allegheny National
Forest that supports a high diversity of bat species.

123

Farnsworth Branch BDA

Cherry Grove,
Mead, Pleasant

Forested riparian corridor in the Allegheny National
Forest that supports a high diversity of bat species.

55

Fourmile Run BDA

Mead

Forested riparian corridor in the Allegheny National
Forest that supports a high diversity of bat species.

123

Lower Sheriff Run BDA

Cherry Grove

Forested riparian corridor in the Allegheny National
Forest that supports a high diversity of bat species.

56

Minister Creek Upland BDA

Cherry Grove

Forested ridgetop upslope from Minister Creek in
the Allegheny National Forest that supports a high
diversity of bats.

57

Tionesta Creek Tributary
Uplands BDA

Sheffield

Forested riparian corridor in the Allegheny National
Forest that supports a high diversity of bat species.
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Discussion and Recommendations
While there are few areas in Warren County today
that are considered old growth, the large expanses
of younger forests provide the potential for future
development of this habitat type.

Status of natural features today
The landscape and waterways of Warren County
have undergone considerable change over the
course of human settlement, most notably from
timber extraction and agriculture. During the
timber boom in the early twentieth century, much
of the forest in the county, as well as in the rest of
Pennsylvania, underwent general clear-cutting for
lumber, tanning material and chemical wood.
Throughout the county, the condition of
ecological resources today closely reflects the
history of human land use.

Wetland/aquatic communities
Unique communities including forested seepage
wetlands, shrub swamps, emergent wetlands,
floodplains, and seasonal pools occur in
conjunction with specific topographic or geologic
conditions. Although these communities occupy a
comparatively small portion of the natural
landscape, they are of particular value to the
county’s biodiversity because of the species they
support. Groups of specialist species—such as
amphibians that breed only in seasonal ponds, or
plant species that live only in wetlands—that
would otherwise not be present in the county
inhabit these communities. One-half of
Pennsylvania’s wetlands have been lost or
substantially degraded. Wetland and aquatic
species that depend on these habitats are likewise
declining.

Forest Communities.
Many of the naturally occurring forest
communities have regenerated across large swaths
of the landscape previously used for timber
extraction. In the southern half of the county,
large areas of contiguous forest provide abundant
habitat for forest dwelling species. These forested
areas also help to maintain water quality in
streams.
The condition of forest communities varies across
the county. While many areas have regenerated
following logging, some areas remain fragmented
by roads, artificial clearings from oil and gas
development, and utility rights-of-way.
Additionally, over-browsing by deer poses a
threat to biological diversity and forest
regeneration in many regions of the county.

Planning for biodiversity and ecological health
tomorrow
Provision for the future health of ecological
resources in Warren County will require a
combination of efforts to steward specific sites
that host unique species and communities,
broader-scale planning to maintain the unique
contiguity of its forested regions, and restoration
efforts to alleviate water pollution and restore
ecological function to damaged landscapes and
waterways.

Despite the variable condition of the forests in the
county, they are overall extensive and wellconnected, which is a great asset to the county’s
ecological integrity and is regionally important in
sustaining populations for many animal species.
While a number of generalist species can succeed
and reproduce in small patches of forest, many
species can only utilize large, unbroken tracts of
forest. Because several of the forested areas in
Warren County today are large and connected,
they support species which are declining in other
areas of the commonwealth and the continent due
to lack of habitat.

Forest Communities
In forested landscapes, objectives for large-scale
planning should include maintaining and
increasing contiguity and connectivity of
undeveloped land. Contiguity is important for the
enhanced habitat values outlined above; however,
for many species, it is equally critical that natural
corridors are maintained that connect forests,
wetlands and waterways. For example, many
amphibians use an aquatic or wetland habitat in
one phase of their life then migrate to upland,
forested habitat for their adult life.

The forests of Warren County have the potential
for even greater contribution to biodiversity in the
future. Some species can only find optimal
habitat in old-growth forests, because the
structures they need for shelter or the food sources
they require are not present in younger forests.

Municipal and regional land use plans can support
maintenance of forest contiguity by encouraging
residential or commercial projects to re-develop in
xix

both destroyed and discovered. Applicants for
building permits and Planning Commissions
should conduct free, online, environmental
reviews to inform them of project-specific
potential conflicts with sensitive natural resources.
Environmental reviews can be conducted by
visiting the Pennsylvania Natural Heritage
Program’s website, at
http://www.naturalheritage.state.pa.us/.

existing town centers or re-use previously altered
landscapes, rather than orienting new
infrastructure through unfragmented natural
landscapes.
Wetland/Aquatic Communities
Warren County’s waterways, from remote
mountain streams to the Allegheny River, include
some of Pennsylvania’s most scenic features.
Objectives for large-scale planning should include
restoration of water quality in the county’s
northern waterways through a reduction in the
release of pollutants into runoff, including
sediments, nutrients, and chemical contaminants.

If conflicts are noted during the environmental
review process, the applicant is informed of
the steps to take to minimize negative effects on
the county’s sensitive natural resources. If
additional information on species of special
concern becomes available during environmental
review, the review may be reconsidered by the
jurisdictional agency. In general, the
responsibility for reviewing natural resources is
partitioned among agencies in the following
manner:

Stewardship and restoration of native forest
communities within the floodplain will greatly
improve water quality and enhance the habitat
value for various aquatic and semi-aquatic
species. Attending to the basic ecological
functions of streams and wetlands will ensure the
continued availability of quality water for human
communities, enable the restoration of healthy
fisheries, and enhance the quality of life for which
the region is known.

x

x

Evaluating proposed activity within Natural
Heritage Areas

x

A very important part of encouraging
conservation of the Natural Heritage Areas
identified within the Warren County Natural
Heritage Inventory is the careful review of
proposed land use changes or development
activities that overlap with Natural Heritage
Areas.

x
x

Always contact the Warren County Planning
Commission regarding proposed projects within
Natural Heritage Areas. The County Planning
Commission should be aware of all activities that
may occur within Natural Heritage Areas in the
county so that they may interface with the County
Conservation District and other necessary
organizations or agencies to better understand the
implications of proposed activities. They can also
provide guidance to the landowners, developers,
or project managers as to possible conflicts and
courses of action.

U.S. Fish and Wildlife Service for all
federally listed plants or animals.
Pennsylvania Game Commission for all
state and federally listed terrestrial
vertebrate animals.
Pennsylvania Fish and Boat Commission
for all state and federally listed reptiles,
amphibians, aquatic vertebrate and
invertebrate animals.
Pennsylvania Bureau of Forestry for all
state and federally listed plants.
Pennsylvania Natural Heritage Program
(PNHP) for all natural communities,
terrestrial invertebrates and species not
falling under the above jurisdiction.

If a ground survey is necessary to determine
whether significant natural resources are present
in the area of the project, an agency biologist will
recommend a survey be conducted. PNHP,
through the Western Pennsylvania Conservancy,
or other knowledgeable contractors can be
retained for this purpose. Early consideration of
natural resource impacts is recommended to allow
sufficient time for thorough evaluation. Given
that some species are only observable or
identifiable during certain phases of their life
cycle (i.e., the flowering season of a plant), a
survey may need to be scheduled for a particular
time of year.

The Warren County Natural Heritage Inventory is
not meant to be used as a substitute for
environmental review, since information is
constantly being updated as natural resources are

xx

If the decision is made to move forward with a
project in a sensitive area, PNHP can work with
municipal officials and project personnel during
the design process to develop strategies for
minimizing the project’s ecological impact while
meeting the project’s objectives. The resource
agencies in the state may do likewise. However,
early consultation and planning as detailed above
can provide for a more efficient and better
integrated permit review, and a better
understanding among the parties involved as to
the scope of any needed project modifications.
Questions regarding potential conflicts between
proposed projects and species of concern
mentioned in this report should be directed to
the Environmental Review Specialist at the
PNHP office in Harrisburg at (717) 772-0258
(http://www.naturalheritage.state.pa.us/).

xxi
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INTRODUCTION
Our natural environment is key to human health and sustenance. A healthy environment provides clean air
and water, supports fish, game and agriculture, and furnishes renewable sources of materials for countless
aspects of our livelihoods and economy. In addition to these direct services, a clean and healthy environment
plays a central role in our quality of life, whether through its aesthetic value—found in forested ridges,
mountain streams, and encounters with wildlife—or in the opportunities it provides for exploration,
recreation, and education. Finally, a healthy natural environment supports economic growth by adding to the
region’s attractiveness as a location for new business enterprises, and provides the basis for the recreation,
tourism and forestry industries—all of which have the potential for long-term sustainability. Fully functional
ecosystems are the key indicators of a healthy environment and working to maintain ecosystems is essential
to the long-term sustainability of our economies.
An ecosystem is “the complex of interconnected living organisms inhabiting a particular area or unit of
space, together with their environment and all their interrelationships and relationships with the
environment” (Ostroumov 2002). All the parts of an ecosystem are interconnected—the survival of any
species or the continuation of a given natural process depends upon the system as a whole, and in turn, these
species and processes contribute to maintaining the system. An important consideration in assessing
ecosystem health is the concept of biodiversity. Biodiversity can be defined as the full variety of life that
occurs in a given place, and is measured at several scales: genes, species, natural communities, and
landscapes.
Genetic diversity refers to the variation in genetic makeup between individuals and populations of
organisms and provides a species with the ability to adapt successfully to environmental changes. In
order to conserve genetic diversity, it is important to maintain natural patterns of gene flow through the
migration of individual plants and animals across the landscape and the dispersal of pollen and seeds
among populations (Thorne et al. 1996). Individual species play a role in sustaining ecosystem
processes such as nutrient cycling, decomposition, and plant productivity; declines in native species
diversity alter these processes (Naeem et al. 1999).
A natural community is “an interactive assemblage of plant and animal species that share a common
environment and occur together repeatedly on the landscape, such as a red maple swamp”
(Massachusetts Biomap 2001). Each type of natural community represents habitat for a different
assemblage of species, hence identification and stewardship of the full range of native community types
is needed to meet the challenge of conserving habitat for all species.
From an ecological perspective, a landscape is “a large area of land that includes a mosaic of natural
community types and a variety of habitats for many species” (Massachusetts Biomap 2001). At this
scale, it is important to consider whether communities and habitats are isolated or connected by
corridors of natural landscape traversable by wildlife, and whether the size of a natural landscape is
sufficient to support viable populations and ecosystems. Because all the living and non-living elements
of an ecosystem are interconnected and interdependent, it is essential to conserve native biodiversity at
all these scales (genes, species, natural communities, and landscapes) if ecosystems are to continue
functioning.
Pennsylvania’s natural heritage is rich in biodiversity and the commonwealth includes many examples of
high quality natural communities and large expanses of natural landscapes. More than 20,000 species are
known to occur in Pennsylvania, and the extensive tracts of forest in the northern and central parts of the
commonwealth represent a large fraction of the remaining areas of suitable habitat in the mid-Atlantic region
for many forest-dependent species of birds and mammals. Unfortunately, biodiversity and ecosystem health
are seriously threatened in many parts of Pennsylvania by pollution and habitat loss. Of the 3500 species of
animals and vascular plants that have been documented in the commonwealth, 156 have been lost from
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Pennsylvania since European settlement, and 351 are threatened or endangered in Pennsylvania (PA 21st
Century Environment Commission 1998). Many of these species are imperiled because available habitat in
the commonwealth has been reduced and/or degraded.
Fifty-six percent of Pennsylvania’s wetlands have been lost or substantially degraded by filling, draining, or
conversion to ponds (Dahl 1990). According to the Pennsylvania Department of Environmental Protection
(DEP), 60 percent of those Pennsylvania lakes that have thus far been assessed for biological health are listed
as impaired. Of 83,000 miles of stream in Pennsylvania – almost 70,000 miles have been assessed for water
quality and nearly 11,000 miles have been designated as impaired due to abandoned mine discharges (AMD),
acid precipitation, and agricultural and urban runoff (PA DEP 2004). The species that depend on these
habitats are correspondingly under threat: 58 percent of Pennsylvania’s threatened or endangered plant
species are wetland or aquatic species; 13 percent of Pennsylvania’s 200 native fish species have been lost,
while an additional 23 percent are imperiled; and among freshwater mussels— one of the most globally
imperiled groups of organisms— 18 of Pennsylvania’s 67 native species are extinct and another 22 are
imperiled (Goodrich et al. 2003).
Prior to European settlement, over 90 percent of Pennsylvania’s land area was forested. Today, 60 percent of
the commonwealth is still forested, but much of this forest is fragmented by non-forest uses such as roads,
utility rights-of-way, agriculture, and housing: only 42 percent is interior forest habitat, and some of the
species that depend upon interior forest habitat are in decline (Goodrich et al. 2003). In addition to habitat
fragmentation, forest pests, acid precipitation (which causes nutrient leaching and stunted growth),
overbrowsing by deer, and invasive species also threaten forest ecosystem health.
The Pennsylvania Natural Heritage Program (PNHP) assesses the conservation needs of animal and vascular
plant species native to Pennsylvania. While Pennsylvania also hosts a diversity of other life forms such as
mosses, fungi, bacteria, and protists, too little is known of these species to assess their conservation status.
The goals of this report are to identify areas important in sustaining biodiversity at the species, natural
community, and landscape levels and provide that information to more fully inform land use decisions.
Using information from PNHP, County Natural Heritage Inventories (CNHIs) identify areas in the county
that support Pennsylvania’s rare, threatened or endangered species as well as natural communities that are
considered to be rare in the commonwealth or exceptional examples of the more common community types.
The areas that support these features are identified as Biological Diversity Areas (BDAs). At a broader scale,
CNHIs recognize landscape-level features termed Landscape Conservation Areas (LCAs). LCAs identify
areas of relatively intact natural landscape such as large areas of forest unbroken by roads or other
fragmenting features; areas which function as a corridor connecting patches of natural landscape; and regions
in which a high number of other biodiversity features are concentrated.
A description of each area’s natural features and recommendations for maintaining their viability are
provided for each BDA and LCA. Also, in an effort to provide as much information as possible focused on
planning for biodiversity conservation, this report includes species and natural community fact sheets,
references and links to information on invasive exotic species, and information from other conservation
planning efforts such as the Important Mammal Area Project. Together with other land use information, this
report can help to guide the planning and land management necessary to maintain the ecosystems on which
our natural heritage depends.
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OVERVIEW OF WARREN COUNTY NATURAL FEATURES
Climate, topography, geology and soils play an important role in the development of ecosystems (forests, fields,
wetlands) and physical features (streams, rivers, mountains) that occur across a landscape. Disturbance, both
natural and human-caused, has also been influential in forming and altering many of the region’s ecosystems,
causing extinction of some species and the introduction of others. These combined factors provide the framework
for conducting a County Natural Heritage Inventory. The following sections provide a brief overview of the
natural features of Warren County.

Climate
The climate in Warren County is cool and humid. Rainfall precipitation averages 41 inches annually and is fairly
distributed throughout the year (Goodman et al. 1958). Frontal storms are the most common source of
precipitation, although thunderstorms are prevalent in summer. Average seasonal snowfall for Warren County is
47 inches and about one-third of the annual precipitation falls as snow, although, seasonal snowpack rarely
persists through the winter (Goodman et al. 1958).

Physiography and geology
A physiographic province is a geographic region of similar geologic structure and climate, with a unified
geomorphic or surficial history. A region’s topography and climate, along with bedrock type, significantly
influence soil development, hydrology, and land use patterns of an area. Both physiography and geology are
important to plant community distribution and pattern, which in turn influences animal distribution. Because of
the differences in climate, soils, and moisture regimes, certain plant communities would be expected to occur
within some physiographic provinces and not others.
Warren County, one of Pennsylvania’s northern tier counties, has an area of 1,092 square miles (2,828 square
kilometers). It includes three sections of the Appalachian Plateau Physiographic Province: the High Plateau
section, the Deep Valleys section, and the Glaciated Northwest section (Figure 2). The High Plateau section,
representing over half the county, is characterized by broad, rounded to flat uplands with deep angular valleys.
As its name implies, the Deep Valleys Section is distinguished by many deep, steep-sloped valleys separated by
narrow, flat to sloping uplands. In the deepest valleys, the amount of topographic relief can be more than 1,000
feet. The Glaciated High Plateau Section is characterized by rounded uplands dissected by valleys, with glacially
scoured NW to SE valleys being broad and U-shaped. Stream systems in all three of these sections are dendritic,
shaped like the branching of trees, with those in the glaciated region more finely branched than in the other
regions, reflecting the newer surface topography. The highest point in the county is 2,231 feet (680 meters) above
sea level and is in Elk Township northeast of Clendening Corners. The lowest point is 1,054 feet (321 meters) in
elevation, where the Allegheny River flows out of Warren County between the townships of Triumph and
Limestone. The tops of the plateau average from 1,800-1,900 feet (550 to 580 meters) while the valleys range
from 1,054 to 1,400 feet (321 to 430 meters).
Sedimentary rock of Devonian age (362 to 408 million years old) consisting of gently folded sandstone, siltstone,
shale, and conglomerate, with very minor amounts of calcareous rock, is prevalent in Warren County.
Pennsylvanian-age rocks (290 to 323 million years old) are scattered and less common (Harper 1999, Edmunds et
al 1999). The northwestern corner of Warren County was covered by glaciers during the most recent (Wisconsin)
ice age. As glaciers scraped across the landscape from the northwest, valleys parallel to the direction of flow
were scoured deeper and wider, while valleys perpendicular to the flow tended to be filled in with glacial debris.
As the glaciers receded at the end of the ice age (approximately 13,000 years ago), the landscape was draped in a
layer of glacial till, a mixture of rock fragments of all sizes and from different sources. There are also a variety of
other glacially deposited such as kames, kettles, end moraines, and eskers. Glacial deposits in this region have
been a dominant factor influencing the soils, forests, hydrology, and wetland communities.

3

Figure 2. Physiographic provinces of Warren County

Figure 3. Soil associations of Warren County
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Table 2. Soil associations of Warren County.
Parent
Soil Association
Description
Materials
Hazelton-CookportCavode

Acid sandstone
and shale

Cavode-ErnestGilpin

Acid shale and
sandstone

Ernest-WhartonGilpin

Acid shale,
siltstone, and
sandstone

Percentage
of County

Deep, well drained through
somewhat poorly drained, mainly
sloping and moderately steep soils;
on broad plateaus that are dissected
by major drainageways
Deep and moderately deep,
somewhat poorly drained through
well drained, mainly sloping and
moderately steep soils; in areas of
hilly soils that are strongly dissected
by minor drainageways.
Deep and moderately deep,
moderately well drained and well
drained, mainly sloping to
moderately steep soils; in areas of
hilly soils dissected by minor
drainageways.

Gilpin-CavodeErnest

Acid shale and
sandstone

Moderately deep and deep, well
drained through somewhat poorly
drained, mainly sloping to very
steep soils; in areas of hilly soils
dissected by minor drainageways.

Cookport-HazeltonErnest

Acid sandstone
and shale

Deep, moderately well drained and
well drained, mainly gently sloping
and sloping soils; on broad plateaus
dissected by small drainageways.

Acid shale and
sandstone

Moderately deep and deep, well
drained and moderately well
drained, mainly sloping, steep, and
very steep soils; principally found
on valley sides along major rivers
and streams.

Wisconsin
glacial till

Deep and moderately deep,
somewhat poorly drained through
well drained, mainly sloping soils;
on broad upland plateaus and on
hilltops and hillsides.

Hazelton-GilpinErnest

Venango-MardinLordstown

Hanover-AlviraShelmadine

Pre-Wisconsin
glacial till

Alvira-LordstownShelmadine

Pre-Wisconsin
glacial till

Wayland-ChenangoBraceville

Alluvial
materials
derived from
acid sandstone
and shale

Deep, well drained through poorly
drained, mainly gently sloping and
sloping soils; on broad plateaus and
undulating to rolling low hills, with
few major drainageways.
Deep and moderately deep, poorly
drained, somewhat poorly drained
and well drained, mainly gently
sloping to moderately steep soils; on
high hills that have relatively
narrow, convex tops and long,
uniform sides.
Deep, very poorly drained through
well drained, mainly nearly level
and gently sloping soils; on
floodplains and terraces adjacent to
major streams, in valleys mainly in
the northern part of the county.
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Land Use

24

Primarily forest, most cleared areas suited to
agriculture and reforestation. Limitations for
urban uses are large stones on the surface,
seasonal high water table, slow permeability,
and slope.

5

Roughly one-half in forest and one-half
cleared. Soils in this association best suited to
growing trees. Use limitations are slow
permeability, seasonal high water table, slope,
and moderate depth to bedrock.

4

Primarily forest. Soils in this association are
moderately suited to cultivated crops and trees.
Limitations for urban uses are slow
permeability, seasonal high water table, slope,
and moderate depth to bedrock.
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3

Primarily forest, with significant seasonal home
development. Soils have fair suitability for
cultivated crops and are suited to growing trees.
Use limitations include slope, hazard of
erosion, seasonal high water table, slow
permeability, and moderate depth to bedrock.
Forest, with some development for seasonal
homes. The major soils in this association are
well suited to trees. Major use limitations are
seasonal high water table, slow permeability,
and stones on surface.

11

Primarily forest, with some agriculture on
floodplains, terraces, and gently sloping foot
slopes. Use limitations are slope, moderately
slow permeability, and stoniness.

19

Roughly two-thirds in forest, one-third in dairy
farms. Soils in this association moderately
suited to well suited to general farm crops, and
well suited to trees. Use limitations include
seasonal high water table, slow permeability,
and moderate depth to bedrock.

13

Primarily forest, cleared land reverting back to
forest, and some seasonal home development.
Limitations to urban use are seasonal high
water table and slow permeability.

5

Primarily forest, some agriculture and seasonal
home development. Soils well suited to trees,
and soils in cleared areas moderately well
suited to farming. Major use limitations are
seasonal high water table, slow permeability,
and moderate depth to bedrock.

12

Primarily agriculture, also used for urban and
industrial development. Flooding of the lower
lying soils is common. Use limitations include
flooding, high water table, and slow
permeability.

Earlier episodes of glaciation (Illinoian and earlier) pushed a bit farther south than the Wisconsin episode. In
Warren County, these older glacial deposits are up to 10 miles beyond the edge of the newer deposits, and occupy
approximately one sixth of the county. Although somewhat eroded or buried, these older deposits have some
influence on the area’s environment. This zone can be seen in Figure 3 as the Hanover-Alvira-Shelmadine and
Alvira-Lordstown-Shelmadine soils associations.

Soils
A soil association is a natural grouping of soils based on similarities in climatic or physiographic factors and soil
parent materials. It may include a number of soil types provided they are all present in significant proportions
(Canadian Soil Information System 2003). The soils of Warren County have been described in Soil Survey of
Warren County, Pennsylvania (Cerutti 1985). The 10 soil associations recognized within the county are shown in
Figure 3 and described in Table 2.

Water Resources
Warren County lies entirely within the Ohio River drainage basin, and is drained by the Allegheny River and its
tributaries. The waters of Warren County drain into the Allegheny River, which joins the Monongahela in
Pittsburgh to form the Ohio River. This water eventually flows into the Mississippi River and then into the Gulf
of Mexico. Five major watersheds drain Warren County into the Allegheny River (Figure 4).

Figure 4. Major watersheds of Warren County
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Flowing water forms aquatic systems of great diversity within Warren County. These systems begin as high
mountain brooks which form where surface runoff, springs, and seeps unite to become the stream headwaters.
These mountain waters serve as a home to numerous organisms from tiny diatoms and algae to insects that
provide food to small fish and salamanders. As the mountain brooks coalesce into streams and creeks at lower
elevations, they form larger aquatic systems that include a diversity of microhabitats such as riffles and pools.
Riffles are shallow, fast flowing, and well-aerated rapids over rocky sections of the stream bottom that support a
diverse animal community including insects, crustaceans and fish. Interspersed between riffle sections are
poolsquiet, deeper water habitats that tend to support a different and less diverse group of species than the riffle
sections.
All of the streams within Warren County eventually flow into the Allegheny River. Major tributaries include
Conewango Creek, Brokenstraw Creek, Oil Creek, and Tionesta Creek. A defining feature of Warren County, the
325-mile long Allegheny River flows from the Allegheny Reservoir in the northeast corner, through the city of
Warren, and south to Pittsburgh where it joins the Monongahela to form the Ohio River. The River is
economically important in that it supports industry and provides recreational opportunities that attract visitors.
From the Kinzua Dam to East Brady the Allegheny River is free-flowing for 127 miles. Without impoundments,
a river provides a greater diversity of aquatic habitats and stronger currents, which many riverine species require.
This free-flowing section of the Allegheny River supports some of the best remaining populations of riverine
species in the world, including endangered mollusks and rare fish.
In 1992, three sections of the Allegheny River – totaling 86.6 miles – that flow through Warren, Forest and
Venango counties were granted Wild and Scenic River status by Congress in recognition of its status as one of the
nation’s outstanding free-flowing rivers. Additionally, in 1984, Congress designated seven National Forest
islands between Buckaloons and Tionesta as part of the National Wilderness Preservation System, to preserve
vestiges of unique riverine forests. The island forests are composed of sycamore, silver maple, shagbark hickory
and green ash (Walters and Williams 1996, 1999). The Allegheny River Islands Wilderness, totaling 368 acres, is
one of the smallest components of the Wilderness System in the United States. The US Forest Service, Allegheny
National Forest, is the federal agency responsible for managing both the Wild and Scenic River and Wilderness
Islands.

Vegetation
Forest Communities
At the time of European settlement of this area, the forests of Warren County were mostly American beech
(Fagus grandifolia) and hemlock (Tsuga canandensis), with some oak-dominated forests on the drier ridges
(Whitney 1990). The forest vegetation of the upland has been profoundly modified over time and therefore bears
little resemblance to the pre-settlement forest. After nearly complete deforestation in the late 1800s and early
1900s, forests regenerated into Allegheny hardwood forests, characterized by black cherry (Prunus serotina) and
red maple (Acer rubrum), with smaller amounts of sugar maple (Acer saccharum), hemlock, American beech, ash
(Fraxinus spp.), and birch (Betula spp.) (Whitney 1990). This forest type makes up more than half of Warren
County’s forests, while oak-hickory forest makes up approximately a fifth of the total forest (FIA 2009). Other
forest types in Warren County include northern hardwoods (dominated by American beech, sugar maple, and
birches), hemlock forest, and mixed hemlock-hardwood forest (FIA 2009).
The southeastern part of the county hold the largest contiguous blocks of forest (Figure 6, page 34). As is true for
other sections of the Appalachian Plateau Physiographic Province, these forests are composed largely of second
and third growth forest stands; there are only a few known areas of old-growth forest in the county. The extent of
remaining forest within the broad valleys of northern Warren County is very small. Rich, alluvial soils deposited
from streams and deep colluvial soils from the erosion of the lower slopes of the ridges have made the valleys in
the county prime agricultural and grazing areas.
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Wetland Communities
Wetlands provide essential habitat for many plant and animal species, as well as valuable ecosystem services such
as water filtration and flood control. The ecological character of a wetland is influenced by local soil type,
disturbance history, bedrock composition, and hydrological regime. In Warren County, many of the wetlands are
associated with rivers and streams and include floodplain forest, and shrub/graminoid swamps. Two other
wetland types known from the area are seepage swamps and seasonal pools. Wetlands resulting from excavations
and impoundments are also present in the landscape, but were not included in this study because they typically do
not host as rich or distinctive an assemblage of native species as do natural wetlands.
Floodplain forests occur along rivers and streams in low-lying areas and receive disturbances from floodwaters
including erosion, scouring by floodwater, ice and debris flows, and/or deposition of considerable quantities of
sediment and debris. In north-west and north-central Pennsylvania, these forests are characterized by species such
as silver maple (Acer saccharinum), sycamore (Platanus occidentalis), black willow (Salix nigra), green ash
(Fraxinus pensylvanica), and box-elder (Acer negundo). Shrubs and vines common to these forests include
spicebush (Lindera benzoin), silky dogwood (Cornus amomum), Virginia creeper (Parthenocissus quinquefolia),
and poison ivy (Toxicodendron radicans). Floodplain forests serve as a protective buffer against erosion; help
provide cooling shade to the waterway; filter pollutants and excessive nutrients from runoff; and help alleviate flood
damage along many of the area’s creeks.
Shrub swamps in Warren County also occur along rivers and streams and include dense shrub thickets adjacent to
graminoid marshes. Common shrubs in these wetlands include specked alder (Alnus incana) and silky willow (Salix
sericea). Graminoid marshes in the county are frequently formed as successional communities following beaver
dams or other impoundments and are typically rich in species diversity. Common herbs in these marshes include
common duckweed (Lemna minor), giant duckweed (Spirodela polyrhiza), rice cutgrass (Leersia oryzoides),
rough-stemmed goldenrod (Solidago rugosa), jewelweed (Impatiens capensis), and various grasses and sedges
(Carex spp.).
Seepage swamps are relatively small, forested or shrub-dominated wetlands found on lower slopes where water
emerges at the surface in a diffuse flow. These seep areas are frequently dominated by hemlock, yellow birch and red
maple, with a thick understory of rhododendron, swamp azalea (Rhododendron viscosum), spicebush, and/or
highbush blueberry (Vaccinium corymbosum). Common herbs in these seepage wetlands include skunk cabbage
(Symplocarpus foetidus), violets (Viola spp.), manna grass (Glyceria spp.), various sedges (Carex spp.), and ferns,
including cinnamon fern (Osmunda cinnamomea), royal fern (O. regalis), and sensitive fern (Onoclea sensibilis).
Sphagnum (Sphagnum spp.) and other mosses typically form a thick mat in these wetlands.
Seasonal pools are wetlands that fill annually from precipitation, surface water runoff, and rising groundwater
(Kenney and Burne 2000). The pools typically become completely dry through evaporation by late spring or
summer, and cannot support fish populations. During the brief time the pools contain water, and with the absence
of fish, they become important breeding areas for a multitude of amphibian species, many of which breed solely
in seasonal pools.
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Disturbance
Disturbances to habitats, whether natural or man-made, are pivotal in shaping many natural communities. The
nature, scale, and frequency of disturbance are influential in the evolution and occurrence of natural communities
and associated rare species. Examples of natural and human disturbance events are presented below in Table 3.
Natural
Natural disturbances, such as fire and flooding, can benefit certain natural communities and species. For example,
periodic fires are needed to maintain pitch pine (Pinus rigida) and scrub oak (Quercus ilicifolia) barrens. Burns
in such areas stimulate new growth in these species and exclude other successional species. Floodplain forests
benefit from the periodic scouring and deposition of sediments as streams overtop their banks. At the same time,
streamside wetland communities hold excess water, thus reducing the scale of flooding downstream.
In contrast, deer have been responsible for a number of negative impacts on Pennsylvania flora and fauna (Rhoads
and Klein 1993). Over-browsing can result in a lack of forest regeneration, a reduction in the diversity and
density of forest understory, decreased songbird diversity, and a direct loss of rare plants (Yahner 1995). For
example, forests that were once dominated by oak are now converting to red maple in large part because of deer
pressure (Abrams 1998).
Anthropogenic
In many cases, human-caused disturbance has been clearly destructive to natural habitats and the species
associated with them. In Warren County, logging and agriculture have played a major role in altering the
landscape.
Table 3. Examples of natural and anthropogenic disturbances (adapted from Scott et al. 1999)*
Natural Events
fire
disease epidemic
flood
drought
hurricane/tornado
landslide
ice storm

Anthropogenic Events
residential development
road, trail, railroad line
telephone line, utility line
dam, canal
commercial development
modern agriculture
oil and gas development

logging
grazing
*Entries in italics connote reversible disturbances, while those in regular font usually represent long-term disturbances.

Although some species, including several rare species, are aided by on-site disturbance (e.g. clearing or mowing),
in general, human-caused disturbance negatively impacts natural systems. With wide-ranging human disturbance,
some plant and animal species may be completely extirpated from an area because they cannot compete or survive
under newly created conditions. Human disturbances are often a permanent part of the landscape, but decisions
about the type, timing, and extent of future disturbances are important to the natural ecological diversity that
remains.
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Invasive Species

PNHP

Natural habitats in Warren County are
threatened by the invasion of exotic (nonnative) plant and animal species. These
invasive species are plants, animals or other
organisms that do not naturally occur in the
area and are likely to cause harm to the natural
environment, the economy or to human health.
Because they have no natural enemies to limit
their reproduction, they usually spread
rampantly. Once established, it is extremely
difficult to control their spread. Invasive
Japanese barberry (Berberis thunbergii) invading a forest
species are recognized as one of the leading
threats to biodiversity and impose enormous costs to agriculture, forestry, fisheries, and other enterprises, as well
as to human health (Swearingen et al., 2002).

The introduction of non-native species into Pennsylvania began with the initial European settlement in the 17th
century (Thompson 2002) and continues to this day. Plants and animals have been deliberately introduced for a
variety of reasons including food sources, erosion control, landscaping and game for hunting and fishing. Other
species have been accidentally introduced as ‘stowaways’ through increases in global trade and transportation.
These introductions have had drastic effects on Pennsylvania’s biodiversity over time. For example, over 37% of
the plant species now found in the Commonwealth did not occur here during the first period of European
settlement (Thompson 2002).
Invasive Plants
Invasive plants are those that reproduce rapidly, spread quickly over the landscape and have few, if any,
natural controls such as herbivores and diseases to keep them in check. Invasive plants share a number of
characteristics that allow them to spread rapidly and make them difficult to remove or control:
1) Spreading aggressively by runners or rhizomes;
2) Producing large numbers of seeds that survive to germinate;
3) Dispersing seeds away from the parent plant through various means such as wind, water, wildlife
and people.
Invasive plants are capable of displacing native plants from natural communities, especially those with rare,
vulnerable or limited populations (Swearingen et al. 2002). This initial impact is worsened by the tendency for
native wildlife to prefer using native species as a food source, which give the invasive species an additional
competitive edge of the native species (Swearingen et al. 2002). In some cases, a switch to the invasive plant
food supply may affect the health of the wildlife. For example, many invasive shrubs, including bush
honeysuckles, provide fruits that native birds find attractive, yet these fruits do not provide the nutrition and highfat content the birds need in their diets (Swearingen et al. 2002).
Aggressive invasive plants can also transform a diverse natural community, such as a wetland or meadow, into a
monoculture of a single species, drastically reducing the overall plant richness of an area and limiting its
ecological value (Swearingen et al. 2002). The decrease in plant biodiversity can, in turn, impact the mammals,
birds and insects in an area, as the invasive plants do not provide the same food and cover value as the natural
native plant species did (Swearingen et al., 2002). See Table 4 for a list of invasive plant species known to be in
or near Warren County.
Control methods for these invasive species can range from hand pulling to mechanical methods (e.g. mowing) to
herbicides. A variety of tools have been developed for control of several of these species (e.g. the WeedWrench
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Table 4. Some of the invasive plant species present in or near Warren County.
Species

Description and Threat

Norway maple
(Acer platanoides)

Research has recently shown that forests that have been invaded by Norway maple
suffer losses in diversity of native forest wildflowers compared with forests in which
the canopy is dominated by native species such as sugar maple.

Japanese stiltgrass
(Microstegium vimineum)

A fast-spreading grass that is typically found along forest roads, streambanks, and
other cool moist habitats. Outcompetes native vegetation and may have an effect on
animal species that use streamside microhabitats.

Japanese knotweed
(Polygonum cuspidatum)
Giant knotweed
(Polygonum sachalinense)

These large fast-growing exotics displace natural vegetation and greatly alters
natural ecosystems. Typically found along stream banks and other low-lying areas,
as well as old home sites and waste areas.

Mile-a-minute
(Polygonum perfoliatum)

A vine that invades open and disturbed areas and scrambles over native vegetation
in open and disturbed areas, limiting their photosynthesis. This species is listed as a
noxious weed in Pennsylvania.

Purple loosestrife
(Lythrum salicaria)

A herbaceous wetland invasive that is present at scattered sites throughout the
county. Once established in a wetland this species is difficult to eradicate and will
displace native species.

Garlic mustard
(Alliaria petiolata)

An increasingly common invasive biennial herb spreading through natural areas
throughout the region. Recent scientific evidence has shown that this species can
disrupt mycorrhizal relationships that trees depend on for their growth.

Japanese honeysuckle
(Lonicera japonica)
Oriental Bittersweet
(Celastrus orbiculatus)

These species of vines cover and outcompete native vegetation as well as girdle
trees by twining up them.

Bush honeysuckles
(Lonicera tatarica,
L. morrowii, and L. maackii)

Found in a variety of environments from wetlands to uplands. Competes with native
plants for moisture, nutrients, and pollinators. Fruits do not provide high energy
food for migrating birds.

Canada and bull thistles
(Cirsium arvense, C. vulgare)
Nodding (musk) thistle
(Carduus nutans)

Pennsylvania listed noxious weeds. Invades a variety of dry to moist habitats
displacing native plants and disrupting community processes.

Spotted knapweed
(Centaurea stoebe)

Competes with native species by capturing moisture and nutrients. Poses a high
threat to shale barrens and other dry habitats.

Autumn olive
(Elaeagnus umbellata)

A drought-tolerant species that thrives in many soil conditions. Threatens native
ecosystems through competition and alteration of natural succession patterns and
nutrient cycling.

Japanese barberry
(Berberis thunbergii)

Commonly planted ornamental that escapes and forms dense stands in a variety of
habitats, including forests and wetlands, displacing native vegetation.

Winged burning bush
(Euonymus alatus)

A shrub that can form dense thickets that displace native woody and herbaceous
plants.

Multiflora rose
(Rosa multiflora)

Widely planted shrub that invades a variety of habitats excluding most native shrubs
and herbs. May be detrimental to the nest of native birds.

Jetbead
(Rhodotypos scandens)

A shrub that forms dense thickets that displace native woody plants and shades out
herbaceous groundcover.

Privet
(Ligustrum spp.)

These shrubs can form dense thickets in floodplains, forests, wetlands, and fields
that can outcompete native vegetation
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Table 4. Continued
Species

Description and Threat

Reed canary grass
(Phalaris arundinacea)

This grass, though native to PA, forms dense, monospecific stands in open wetlands,
wet meadows and riparian areas. It effectively excludes all other plant species,
causing greatly decreased biological diversity in wetland communities.

Common reed
(Phragmites australis)

There is a rare and noninvasive native strain of this grass in PA, but the introduced
strain is very invasive, forming large, dense stands that exclude all other plants.

Curly pondweed
(Potamogeton crispus)

This aquatic plant has become dominant in many of the region’s waterways

Eurasian water-milfoil
(Myriophyllum spicatum)

An aquatic plant that thrives in nutrient-rich lakes and ponds and outcompetes native
plants.

European frogbit
(Hyrdocharis morus-ranea)

A floating-leaved aquatic plant that forms dense mats, currently only known in PA
from Akeley Swamp.

Water chestnut
(Trapa natans)

A floating aquatic plant which may not yet be in Warren County, although it is
known from the Conewango Creek watershed in New York.

and the Honeysuckle Popper). Herbicide control should be only performed by individuals with proper training
and licensing by the Pennsylvania Department of Agriculture. When working in sensitive habitats such as
wetlands, a ‘wetland-safe’ herbicide should be used to avoid indirect effects on other organisms. It should be
noted that each different invasive species present on a site may require a different technique or suite of techniques
for effective control. Generally speaking, control efforts should be concentrated before these species disperse
their seed for the year. Specific control methods for these species can be found at: http://www.invasive.org/eastern/.
Other invasive plants that pose less, but still significant, threats to native flora and fauna have been observed
in the county. For example, periwinkle (Vinca minor), a widely planted ornamental plant, has been observed
spreading along roadsides into natural areas in the county

Pennsylvania is home to a number of exotic species of
animals including mammals, birds, fish, and reptiles,
which can directly threaten populations of native animals
through direct competition or predation. Other invasive
exotic animals can alter habitats and ecosystems by
changing plant cover or diversity. Some of these invasive
animals such as the Norway rat (Rattus norvegicus) are all
too commonly encountered in our developed areas. See
Table 5 for a list of invasive animals known to be in or
near Warren County.

Connecticut Agricultural Experiment
Station Archives

Invasive Animal Species

Arguably, the most significant threat from an invasive
animal species to the biodiversity of Warren County is the Hemlock woolly adelgid infestation along a hemlock
branch. This invasive species is currently causing a
hemlock woolly adelgid (Adelges tsugae). This small
severe decline (>90%) of native hemlock stands, an
aphid-like insect feeds on the leaves of eastern hemlock
important habitat type in Pennsylvania.
trees (Tsuga canadensis). Infestations of the woolly
adelgid appear as whitish fluffy clumps of feeding adults and eggs along the underside of the branch tips of the
hemlock. Hemlock decline and mortality typically occurs within four to ten years of initial infestation. The
adelgid can cause up to 90% mortality in eastern hemlocks, which are important for shading trout streams, and
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Table 5. Significant invasive animal species potentially present in Warren County
Species

Description and Threat

Hemlock woolly adelgid
(Adelges tsugae)

This species is causing severe damage to eastern hemlock (Tsuga canadensis) killing up to
90% of infected trees, thus greatly modifying ecosystems.

Gypsy moth
(Lymantria dispar)

Feeding preferentially on oak trees (Quercus spp.) and their relatives this species will eat almost
any plant when in need and can cause severe environmental and economic damage.

Emerald ash borer
(Agrilus planipennis)

First documented in Pennsylvania in 2007 and expected to spread throughout the state in coming
years, this species tunnels into all species of ash trees (Fraxinus spp.), causing high levels of
mortality.

Common pine shoot beetle
(Tomicus piniperda)

A pest of pine trees (Pinus spp.) this species damages terminal shoots stunting the growth of
trees thus weakening the trees and increasing their susceptibility to other pests.

Sirex woodwasp
(Sirex noctilio)

A recent invader, this species attacks living pines and is likely to cause great amounts of damage
to pine plantations throughout the nation.

Beech scale
(Cryptococcus fagisuga)

A vector for introducing beach bark disease, these small sucking area major mortality factor for
beech trees throughout Warren County.

Multicolored Asian ladybird
beetle (Harmonia axyridis)

Preying on native insects and invading houses each winter, this species was probably
introduced in an attempt to control non-native aphids.

Asian clam
(Corbicula fluminea)

Found in extremely high densities along major tributaries and rivers, this species is directly
competing with native mussels for food and habitat.

Rusty crayfish
(Orconectes rusticus)

Found in many of our streams, this recent invader is displacing native crayfish, reducing fish
populations by feeding on young fish, and generally disrupting aquatic systems.

Spiny water flea
(Blythotrephes cederstroemi)

Found in the Allegheny Reservoir, these small crustaceans compete with small fish for
zooplankton prey.

Grass carp
(Ctnopharyngodon idella)

A voracious herbivore, this species was introduced to control weeds in eutrophied lakes.
However, it now causes significant damage to native wetland vegetation that is important for
reducing nutrients in water-bodies.

provide habitat for about 90 conifer-dependent species of birds and mammals. Several control options are
currently being tested. This species originally occurred in Japan and China and was introduced accidentally to
North America around 1924 (McClure 2001). It is currently distributed from Maine to Georgia and can be found
in over 2/3 of the counties in Pennsylvania (PA DCNR 2007). The hemlock woolly adelgid not yet known to be
present in Warren County, but it will probably arrive within a few years.
The gypsy moth (Lymantria dispar) has caused extensive defoliation of forests in the northeast. This European
moth was intentionally introduced to the U.S. in 1869 as part of a commercial silk production venture. Its main
impact is that it defoliates trees, in particular oak species. This defoliation can result in a reduction in the growth
rate of trees to eventual death of the tree.
The European starling (Sturnus vulgaris) is an exotic bird species established to North America in the late 1890s
as part of a plan to introduce all of the birds mentioned in the works of Shakespeare to Central Park in New York
City. It has since spread throughout the US. In addition to competing with native bird species for food and space,
large flocks of this species can destroy fields of crops. The house sparrow (Passer domesticus) was introduced to
several places in the United States in the late 1800’s has become widely distributed. In addition to causing crop
damage, House sparrows will sometimes kill native adult cavity nesters and their young or smash their eggs. The
House sparrow is partially responsible for a decline of eastern bluebirds (Sialia sialis) in the United States.
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Table 5. Continued
Species

Description and Threat

Common carp
(Cyprinis carpio)

Introduced as a food fish, this species is now found anywhere with warm, slow-moving
water. As a bottom feeder it greatly increase turbidity and mobilizes large amounts of
sediment.

Snakehead
(Channa spp.)

Prized as a food species in Asia, this species was recently introduced to the East Coast and has
quickly taken root. Currently not found in Warren County, it should be monitored for.

House sparrow
(Passer domesticus)

Generally found any place humans are, this species can cause crop damage, but mainly
competes with small, native cavity nesting birds.

European starling
(Sturnus vulgaris)

Competing directly with native cavity-nesting birds, this species also cause severe crop damage.

Rock dove / European pigeon
(Columba livia)

Generally found around human structures, this species can cause crop damage, is a known
carrier for several serious human diseases, and causes a general mess where it nests and roosts.

Mute swan
(Cygnus olor)

While considered pretty by some, this European invader causes significant damage to
wetland vegetation that it “grubs” out during feeding. Additionally, it is fiercely competitive
and will exclude all other native waterfowl from its nesting territory to the point
of killing intruders.

House mouse
(Mus musculus)

Ubiquitous throughout the world, this species carries many diseases, competes directly with
many native species, and can cause significant damage to crops and structures.

Norway rat
(Rattus norvegicus)

Generally a pest of human infrastructure, the Norway Rat is also found around rivers and
other water systems. Known as a carrier for many diseases, this species is a threat anywhere
it occurs.

House cat
(Felis silvestris)

House Cats, both domestic and feral, can individually kill several small animals each day.
Summed among the great number of House Cats out-of-doors this adds up to billions of small
amphibians, reptiles, birds, and mammals each year in the United States.

Several invasive animal species are spreading throughout the streams, rivers, and lakes of Pennsylvania, but in
many cases the impact of these species remains unknown. The zebra mussel (Dreissena polymorpha) was
accidentally introduced to the Great Lakes in the 1980’s and has been spreading in Pennsylvania’s waters.
Recently found in Conewango Creek and just downstream of the mouth of Conewango Creek, this mussel poses a
great threat to industry, recreation, and native fish and mussel species. Another non-native bivalve, the Asian
clam (Corbicula fluminea), has spread throughout most of Pennsylvania’s waterways. Of greatest concern to
biodiversity is the capacity of the clam to alter the ecology of an aquatic system, making it less hospitable to the
native assemblage of freshwater mussels, fish, invertebrates, and plants. Another aquatic species, the rusty
crayfish (Orconectes rusticus), has been introduced from its native range in the midwestern United States to many
of Pennsylvania’s watersheds. Potentially, rusty crayfish can reproduce in large numbers and reduce lake and
stream vegetation, depriving native fish and their prey of cover and food. Their size and aggressive nature keeps
many fish species from feeding on them. Rusty crayfish may also reduce native crayfish, freshwater mussels, and
reptile and amphibian populations by out-competing them for food and habitat or by preying on young
individuals.
Recommendations for dealing with exotic invasive species are given in the General Recommendations section on
page 202.

14

Human Use of Natural Resources
Humans value natural ecosystems for the resources that they provide in terms of food, energy and materials. The
use of resources can be categorized into renewable resources, where the resource will naturally replenish itself
over time, and non-renewable resources, where the resource is extracted and cannot be replaced in a reasonable
time scale. Some types of natural resource development may have significant effects on local and regional
biodiversity.
Renewable
Warren County has good supplies of groundwater. Many small springs are tapped for household use, and over
most of the county wells reach water within 100 feet of the surface (Leggette 1957).
Approximately 78 percent (435,200 acres) of Warren County is forested. In 1997 the timber harvest was worth
$18.7 million, roughly equaling agriculture in its contribution to the county’s economy. The majority of the
county’s forestlands (57%) are privately owned by individuals, with 36% publicly owned and 7% owned by the
timber industry (Penn State Timber Market Report 1997).
Potential for wind power generation in Warren County is low, because the moderate elevation and dissected
plateau geography does not produce the same kind of wind speeds found in the ridge and valley province of
central Pennsylvania.
Non-renewable
Warren County contains significant shallow oil fields in the north central, east central, and southwest parts of the
county. There are also deep gas fields in northwest part of the county, and smaller areas of shallow gas fields and
gas storage areas in southeast corner of the county (McCoy and Schmitt 2007). These fields have been
extensively developed, with gas and oil wells distributed across the landscape. Recent industrial advances have
made it feasible to extract gas from the deep Marcellus Shale formation, which underlies 70 percent of
Pennsylvania, including all of Warren County, so further development of gas resources is expected to continue.
Warren County lies at the north edge of the Appalachian coal fields. There are scattered deposits of high-volatile
bituminous coal, mostly in the south and southeast parts of the county (Bureau of Topographic and Geologic
Survey 2008). These are remnants of the Pennsylvanian age Pottsville formation, which has eroded away in the
rest of the county. The Pottsville formation also includes layers of sandstone, which have been mined in Warren
County for industrial uses (Briggs and Carulli 1999).
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OVERVIEW OF WARREN COUNTY ANIMAL COMMUNITIES
Although this Natural Heritage Inventory focuses on the rare and endangered species and habitats that compose
the biodiversity found within Warren County, this region is home to a great number of more common species.
This section provides an overview of these species and makes general conservation recommendations for this
group of species.

Mammals of Warren County

MA Division of Fisheries and Wildlife

Warren County has a diversity of habitat types that are
used by Pennsylvania’s mammal fauna. Although less
than 50% of the county area lies in public lands,
development throughout the region remains low and
potential for conservation of wildlife and their habitats
is high. As a predominantly forested county, the
tourist industry, both hunting and non-hunting, remains
one of the area’s leading economic concerns. Whitetailed deer (Odocoileus virginianus) and black bear
(Ursus americanus) are significant game species
within the county. Other important game species
include the gray and fox squirrel (Sciurus carolinensis,
S. niger), rabbits, and fur-bearer species such as the
mink (Mustela vison) and other weasels. The habitats
that support these species also support a diverse and
Reintroduced to Pennsylvania, fishers require large
important non-game mammal fauna. Many of the
continuous blocks of coniferous or mixed forest
mammal species occurring throughout Warren County
are habitat generalists. Examples are the northern short-tailed shrew (Blarina brevicauda) and several other
shrew and mole species, white-footed mouse (Peromyscus leucopus) and several other rodent species, as well as
skunks, opossums, coyote and the ubiquitous chipmunk.

Other species have fairly restricted habitat needs and are considered habitat specialists. They may be restricted to
grasslands, forest interior, upper elevation ridgelines, wetlands and streams or, during part of their life cycle, to
specific habitats such as caves and mines. Habitat specialists are often more sensitive to habitat disturbances and
loss than habitat generalists. Examples of habitat specialists include meadow voles (grasslands and meadows),
fishers (Martes pennanti, in forest interiors), muskrats (Ondatra zibethicus) and beavers (in wetlands and streams)
and most, if not all, of the bat species (in caves and mines).

Jess Miller

Forest Species

Allegheny woodrats are restricted to certain types of talus
slopes
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Several forest species have been extirpated from
Warren County. Some of these are species of special
concern where they still occur in Pennsylvania, such as
Allegheny woodrat and eastern small-footed bat
(Myotis leibii). Northern flying squirrel (Glaucomys
sabrinus) is still present in Warren County, but is at
risk of being extirpated. Fishers (Martes pennanti)
were once extirpated from Pennsylvania, but have been
successfully reintroduced and are common in Warren
County today. One species that remains unreported
from Warren County but may breed here during
summer months in the federally endangered Indiana
bat (Myotis sodalis). All of the above species are
dependant on large, undisturbed forest habitats as well
as more specific habitat types

Wetland and Stream Species
Wetlands and streams play a major role in providing habitat for mammals as well as serving as corridors for
dispersal throughout the county. One species found around small streams in Warren County is the northern water
shrew (Sorex palustris albibarbis), a species rarely observed in Pennsylvania. This species was once thought to
be extremely rare but recent evidence seems to indicate that it is much more widespread in the northern tier
counties of Pennsylvania than previously thought. One of the larger shrew species, the northern water shrew,
utilizes pools along the smaller tributaries that empty into moderate to larger sized streams. Since its diet consists
primarily of macroinvertebrates such as caddisflies, stoneflies, mayflies and other aquatic insect species, it
depends on clean, high quality streams and wetlands and may serve in the future as an “indicator species”, a
species that may alert us to arising environmental problems such as acid mine drainage or acid rain. Otters
(Lontra canadensis) were once extirpated from the region, but they have been reintroduced to Pennsylvania and
have returned to Warren County.
Cave dwelling Species
Bats are a common component of the forests of Warren County, most often encountered during the summer
months along the streams and open bodies of water that occur throughout the county. During the winter months,
bats probably migrate away from most of the county as the caves and mines that are important to them during the
winter are limited. Hibernating bat species such as the little brown bat (Myotis lucifugus) and big brown bat
(Eptesicus fuscus) probably migrate either to large mines in New York or south to caves occurring in the central
portion of Pennsylvania. All bat species that hibernate in the northeast are at severe risk from white-nose
syndrome, a recently discovered fungal disease that is devastating bat populations as it spreads through the
northeast.
Grassland/shrub Species
Grasslands, in the form of meadows and other open habitat types, are found in
Regulations and Protection
the valleys and along the plateaus of Warren County. The most common
The Pennsylvania Game
mammal occurring in these habitats is the meadow vole (Microtus
Commission (PGC) has the
pennsylvanicus). Meadow voles are sometimes found in grassy forest
ownership, control and jurisdiction
clearings within large tracts of forest, having made their way there along
of the mammals within the
forest roads, pipelines and power rights-of-way. Several other species of
Commonwealth. Rules and
mammal are known to occur within grasslands, including the eastern
Regulations on the taking of
cottontail rabbit (Sylvilagus floridanus), the woodchuck (Marmota monax),
wildlife can be found through
and red fox (Vulpes vulpes). Another type of non-forested habitat is scrubconsultation with the PGC.
shrub, which commonly consists of scrub oak, blueberry and other lowgrowing plants. These habitats are extremely important to several species as
either foraging areas or nesting sites and include the black bear, Appalachian cottontail (Sylvilagus obscurus), and
snowshoe hare (Lepus americanus) often occur along upper elevation forests in areas where soils are thin and the
climate fairly dry.
Hickory Creek and Tionesta Creek Drainages Important Mammal Area (IMA) span across the southeast and
southcentral part of Warren County. See page 38 under Landscape-Scale Conservation for details about this IMA
and see page 28 for more information on the IMA Project.
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Birds of Warren County
Pennsylvania is an important state to birds because it encompasses a wide range of habitats within its border that
extends from the Great Lakes to nearly the Atlantic Coast. Approximately 400 species have been observed in the
commonwealth including 186 species that have been known to regularly breed (Pulcinella 1997). Extensive
forests provide breeding habitat for many declining bird species in the Northeast and a large number of raptors
and songbirds travel along its ridgetops during spring and fall migration. Warren County is particularly important
for breeding forest bird communities since it contains vast expanses of national forestland in the southern twothirds of the county. Wetlands, riparian corridors, and floodplain forests are also important to bird life in the
northern, glaciated portion of the county (see description of Warren County vegetation in previous section).
Forest Bird Communities

Scott A. Young

Forest interior species – As forested landscapes are fragmented
into smaller patches by developments and roads, some bird
populations have been shown to decline (Askins et al. 1991).
These birds are considered forest interior species and require
large blocks of core or contiguous interior forest (300 feet from
an edge) in order to breed (Robbins, Dawson, and Dowell 1989).
Forest fragmentation negatively affects their nesting success
because of increased predation from animals that use edges for
hunting and brood parasitism from brown-headed cowbirds
(Molothrus ater) which perch along edges to prospect for nests of
other species in which to lay its eggs (Robinson 1994). Forest
interior species include a variety of owls, hawks, woodpeckers,
thrushes, vireos, and warblers.
The ovenbird is a forest-interior songbird

A significant amount of interior or core forest remains in Warren
County as indicated by the delineation of eight landscape conservation areas (LCAs) that are greater than 8,000
acres in size (See Results Section on page 34). Examples of forest interior species that breed in these LCAs
include broad-winged hawk (Buteo platypterus), barred owl (Strix varia), hairy and pileated woodpeckers
(Picoides villosus and Dryocopus pileatus), Acadian flycatcher (Empidonax virescens), wood thrush (Hylocichla
mustelina), ovenbird (Seiurus aurocapillus), black-throated green warbler (Dendroica virens), blackburnian
warbler (Dendroica fusca), black and white warbler (Mniotilta varia), and scarlet tanager (Piranga olivacea).
Three species of conservation concern in Pennsylvania that are found in large forest blocks of Warren County
include northern goshawk (Accipiter gentilis), northern saw-whet owl (Aegolius acadicus), and Swainson’s thrush
(Catharus ustulatus). At the request of the jurisdictional agency overseeing its protection, the localities of
northern goshawk occurrences are not given in this report. See the northern goshawk fact sheet on page 245 for
information on this species.
Conifer-dependent species – Conifers, such as eastern white pine (Pinus strobus) and eastern hemlock (Tsuga
canadensis), are important as habitat components in a forested landscape and as habitat features for nest sites.
Examples of conifer-dependent forest birds that breed in Warren County include red-breasted nuthatch (Sitta
canadensis), winter wren (Troglodytes troglodytes), golden-crowned kinglet (Regulus satrapa), magnolia warbler
(Dendroica magnolia) and Acadian flycatcher (Empidonax virescens). The northern migration of the hemlock
woolly adelgid (Adelges tsugae) in Pennsylvania is having a major impact on the health of hemlock trees in the
region and subsequently poses a threat to these conifer-dependent species.
Whenever possible, fragmentation of large contiguous forest tracts (at least 7,500 acres in size) should be avoided.
Uneven-aged forests with a well-developed woody and herbaceous understory should be maintained. Care should
be taken not to increase feeding opportunities for cowbirds; therefore roads, trails and other disturbance corridors
should be narrow and edges of opening kept in brush or long grass over 6 inches tall (no mowing). Wildlife trees
and residuals that serve many wildlife functions including foraging sites, cavities, hunting perches, and shelter
should be preserved.
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Wetland Bird Communities
Regulation and Protection
In Pennsylvania, 56 percent of all state bird species of special concern are
wetland obligate species and an even higher percentage of these species use
The Pennsylvania Game
wetlands at some point during their life cycle (Gross 2002). Warren County
Commission has ownership, control,
has wetland habitats that range in size from small vernal pools to larger shrub and jurisdiction of the birds within
swamps along rivers and streams. Wetlands and riparian zones provide
the Commonwealth.
breeding and foraging habitat for various raptors such as osprey (Pandion
Many bird species are protected
haliaetus) and bald eagle (Haliaeetus leucocephalus) and other wetlands
through international treaties and
species such as waterfowl, shorebirds, herons, rails, bitterns, swallows, and
federal and state laws such as the
sparrows. Because bald eagle nest sites are vulnerable to disturbance, the
Migratory Bird Treaty Act and the
localities of bald eagle occurrences are not given in this report. See the
Endangered Species Act.
osprey fact sheet and the bald eagle fact sheet on pages 249 and 248,
respectively, for information on these species. The red-shouldered hawk
(Buteo lineatus) forages and nests almost exclusively along wooded streams and floodplains, habitat types
common to Pennsylvania. Wading birds, such as great blue herons, prefer clumps of dead, water-surrounded trees
to place their rookeries in. See the great blue heron rookery fact sheet, page 244, for more information about this
species. Many of these wetland species are secretive, cryptic, and hard to flush making these habitats difficult
areas to survey. In Warren County, common wetland bird species are great blue heron (Ardea herodias), green
heron (Butorides striatus), common yellowthroat (Geothlypis trichas), swamp sparrow (Melospiza georgiana),
and red-winged blackbird (Agelaius phoeniceus).

Wetlands and riparian zones are an imperiled habitat across the commonwealth (Dahl 1990). Conservation and
management of wetland habitats are critical to sustain healthy populations of breeding birds as well as general
ecosystem viability. Immediate needs include the preservation of emergent wetlands that provide nesting,
feeding, and wintering habitats. Wetlands should be protected from draining and filling, pollution, siltation, and
invasion by exotic plant species. In riparian areas, floodplain forests should be maintained by limiting harvesting
within the riparian zone since these forests typically have large, old trees that are occupied by many cavitydependent and bark-utilizing species, and provide nesting sites for raptor species and colonial waterbirds.
Grassland Bird Communities
Historically, most of the Northeast was forested except for scattered openings that existed along river floodplains,
wetlands, beaver meadows and heathlands. Fires set by lightning strikes or burning and clearing by Native
Americans also opened up forested areas. With European colonization during the 1800s, grasslands became
widespread as land was cleared for pastures and hayfields and grassland species flourished. Today, as farmland
reverts back to forest, and agricultural landscapes are being replaced by housing and business developments,
species dependent on grasslands are declining.
Grassland habitat in Warren County consists primarily of agricultural land such as hay fields and pastures, and
maintained areas such as airfields. Many grassland birds associated with open areas are experiencing declines due
to habitat loss and modern agricultural practices (Jones and Vickery 1997). In parts of western Pennsylvania
where open areas are maintained as grassland habitat or farmers are participating in the Conservation Reserve
Enhancement Program (CREP), several grassland-dependent species such as the state listed northern harrier
(Circus cyanus), killdeer (Charadrius vociferous), eastern meadowlark (Sturnella magna), grasshopper sparrow
(Ammodramus savannarum), and field sparrow (Spizella pusilla) have been able to maintain small strongholds.
Large-scale planning should include restricting mowing during the breeding season, managing grazing using a
rotational system, periodic burns, and limiting development in those areas where grassland-dependent species are
known to reside. The creation of additional grassland habitats should not be a primary activity for biodiversity
conservation.
Three Important Bird Areas (IBAs) in Warren County have been designated for their importance to the region’s
bird populations. See page 28 under Landscape-Scale Conservation for more information on the IBA project and
see page 39 for details of these specific IBAs.
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Amphibians and Reptiles of Warren County

Habitat generalists are species that occur in a variety of
habitats and are adapted to survival in different
environmental conditions. These are the most regularly
encountered reptiles and amphibians in the commonwealth,
and they include the eastern garter snake (Thamnophis
sirtalis), the red-spotted newt (Notophthalmus viridescens),
the bull and green frogs (Rana catesbeiana, R. clamitans),
and the painted and snapping turtles (Chrysemys picta,
Chelydra serpentina) Along with these generalist species,
Warren County includes several less common species of
amphibians and reptiles; habitat specialists which have
restricted ranges or require specific habitats or environmental
conditions.

Jeff Tome

Pennsylvania has a great diversity of habitats for a wide
range of unique reptile and amphibian species, also known as
herpetofauna. The ranges of these species within
Pennsylvania are restricted to certain regions of the
Commonwealth, a testament to the varied topography and
physiographic provinces within the region. Today, the
Commonwealth is home to 78 native herptile species,
including species associated with glaciated regions of the
Canadian Shield, the lower regions of the Appalachians,
western prairies, and the eastern plain. Warren County is
unique in that it still harbors large tracts of contiguous forest
in the southern two-thirds of the county that provides habitat
for numerous reptile and amphibian species.

The gray treefrog (Hyla versicolor) is an often heard
but seldom seen resident of Warren County.

Amphibians
Seasonal pool herpetofauna – Portions of the county support complexes of ephemeral/fluctuating natural pools,
more commonly known as vernal pools. These wetlands are critical to a group of amphibians that rely on the
wet/dry annual cycle that eliminates the possibility of fish populations being established such as the wood frog
(Lithobates sylvatica), and Jefferson’s and spotted salamanders (Ambystoma jeffersonianum and A. maculatum).
The four-toed salamander (Hemidactylum scutatum) is not a vernal pool obligate but is often found in association
with these habitats, particularly in the margins of seeps, springs, streamsides, and vernal pools where Sphagnum
moss is found above cool, clear water. In addition to this species, many frogs and toads that are not vernal pool
obligates can also be found using these habitats including the American toad (Anaxyrus americanus), spring
peeper (Pseudacris crucifer), and the grey tree frog (Hyla versicolor).
Salamanders – The terrestrial woodland salamanders depend on canopied forests with adequate amounts of leaf
litter. These salamanders are voracious predators of the forest floor. Their role in limiting the numbers of leaf
decomposing invertebrates has been shown to be significant in maintaining a rich layer of organic matter on the
forest floor. The red-backed, slimy, and Wehrle’s salamanders (Plethodon cinereus, P. glutinosus, P. wehrlei) are
the most common woodland species throughout Warren County’s forests. The numerous woodland waterways
and small mountain streams of Warren County provide habitat for the brook salamanders, such as northern and
mountain dusky salamanders (Desmognathus fuscus, D. ochrophaeus), northern two-lined and long-tailed
salamanders (Eurycea bislineata, E. longicauda) and the northern spring salamander (Gyrinophilus
porphyriticus). In the cold-water drainages of the county, the brilliant northern red salamander (Pseudotriton
ruber) can be found under the litter and rocks in seeps and spring heads. All of the streamside salamanders
require high water quality and forested stream edges.
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The largest salamander on the continent, the hellbender
(Cryptobranchus alleganiensis), can still be found in places in
Warren County. Hellbender populations have been declining
very rapidly due to decreases in water quality and
introductions of aggressive non-native crayfish. Another
strictly aquatic salamander, the mudpuppy (Necturus
maculosus) inhabits many of the same habitats as the
hellbender. This salamander may reach a foot in length and
retains its gills throughout the adult stage. This is the only
species in Pennsylvania that regularly keeps its gills
throughout all life stages. Because of their permeable skin and
association with water, amphibians as a whole are particularly
sensitive to water pollution.

Regulations and Protection
In Pennsylvania, the Fish and Boat Commission
(PFBC) has jurisdiction over the reptiles and
amphibians. Recently, these regulations were
reviewed and there have been considerable changes
with how this group is managed by the PFBC. The
regulations now include a list of “no-take” species
that are thought to be declining. These regulations
were crafted to halt the declines of some of these
species that are collected for the pet trade. More
information on the amphibian and reptile
regulations can be found on the Fish and Boat
Commission’s website.

Reptiles
Pennsylvania Online Herpetological Atlas

The semi-aquatic wood turtle (Glyptemys insculpta) inhabits
wooded creeks and rivers, and can be locally common in areas. This project collects information from volunteers to
improve our knowledge of the distribution of reptile
Nests are generally laid in suitable soft substrates along
and amphibian species in Pennsylvania. You can
waterways that are easily targeted by overpopulations of
submit your observations online at
raccoons, skunks, and opossums. The eastern box turtle
(Terrapene carolina) was probably gone from Warren County
http://webspace.ship.edu/tjmare/herp.htm
by the time of European settlement. Box turtle remains are a
common find in archeological digs from western New York
State, and it is thought that this species was extirpated from these regions by over collecting by Native Americans.
Many of Pennsylvania’s turtle populations are nearly void of juvenile turtles, indicating that there is little
successful reproduction occurring. The northern coal skink (Eumeces anthracinus) is the only lizard species
known to occur in Warren County. This species occurs in dry habitats with an abundance of cover objects and
basking areas, such as sun exposed rocks and dead woody debris. This species is particularly susceptible to
localized extinction because of their small, isolated populations. At the request of the jurisdictional agency
overseeing its protection, the localities of coal skink occurrences are not given in this report. See the coal skink
fact sheet (page 263) for information on this species.
The timber rattlesnake (Crotalus horridus), a species of special concern in Pennsylvania, has long been
persecuted due to its venomous nature, although, there has never been a human fatality in Pennsylvania from a
rattlesnake bite. The forested ridges of Warren County provide good habitat for this species and there are several
records of this species in the south. Rattlesnakes use a wide range of forested habitats, but primarily occur on
rocky slopes where they can find refuge in spaces between the boulders as well as thermoregulate in the sunny
openings. Hibernacula, or dens, are often found under canopy cover usually located within several hundred yards
of an open basking site. At the request of the jurisdictional agency overseeing its protection, the localities of
timber rattlesnake occurrences are not given in this report. See the timber rattlesnake fact sheet (page 262) for
more information on this species.
The northern black racer (Coluber constrictor), black rat snake (Pantherophis allegheniensis), and milk snake
(Lampropeltis triangulum) are fairly common species in the commonwealth, and can be found in a variety of
habitats across the county. These species prey upon small mammals including mice and squirrels. The northern
water snake (Nerodia sipedon) is a widespread resident of Warren County that hunts along open waterways,
searching for amphibians and small fish. Pennsylvania accounts for about 90 percent of the global range for the
shorthead garter snake (Thamnophis brachystoma), a globally vulnerable species due to its restricted range. The
shorthead garter snake feeds exclusively on earthworms. The smooth green snake (Liochlorophis vernalis) is
difficult to locate because its camouflage allows it to virtually disappear into vegetation. See the smooth green
snake fact sheet (page 264), for more information about this “vulnerable” species. Several small and secretive
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Zack Bittner

snake species in the county include the red-bellied snake (Storeria occipitomaculata), the ring-necked snake
(Diadophis punctatus), the mountain earth snake (Virginia pulchra), and the eastern worm snake (Carphophis
amoenus). The red-bellied snake and the ring-necked snake are rather common and can be found beneath rocks
and decaying wood and bark. The mountain earth snake and eastern worm snake are thought to be “vulnerable”
in the commonwealth because of their restricted ranges. In fact, the majority of the mountain earth snake’s range
is in Pennsylvania. More survey work is needed for these species.

Smooth green snakes ( Liochlorophis vernalis )
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Freshwater Mussels of Warren County
Freshwater mussel populations are rapidly declining
in North America. In the past 100 years, more than
10 percent of our continent’s mussels have become
extinct. For mussel species in the United States,
nearly 25 percent have a Federal endangered or
threatened status and 75 percent are listed as
endangered, threatened or of special concern by
individual states (Nedeau et al. 2005).
USGS

Mussel communities are generally indicative of
habitat types that are now rare in the Commonwealth
and becoming increasingly rarer. Mussel species are
typically found in watersheds at least 30 square miles Pocketbook (Lampsilis ovata), a rare species present in
Warren County, displaying its ‘fishing lure’ to bring a host
(~75 km2) in size that have medium or large size
fish close enough for the mussel to squirt its larvae onto the
streams. Mussel richness generally increases with
fish’s gills, where they will remain for several weeks before
increasing watershed size (Strayer and Jirka 1997),
dropping off to settle onto the creek bottom.
therefore the largest rivers in Pennsylvania, like the
Ohio, Allegheny, Susquehanna and Delaware Rivers generally have the most rich mussel communities. However,
most of the large streams and rivers are impacted, having poor water quality and major habitat alterations such as
damming or channelization.
Primary water quality threats to mussels are toxic and organic compounds released from industrial and municipal
sources. In recent decades, regulating of these point-source discharges has improved water quality and allowed
mussels to recolonize some streams and rivers (Strayer and Jirka 1997). Non-point source pollution contributed
from large areas, like farms and cities, can also threaten water quality for mussels. Agricultural practices can vary
greatly, as can their influences on mussel communities. In some instances, mussels are seemingly undisturbed by
agricultural pollution such as runoff of fertilizers, manure, and sediments. However, excessive sedimentation and
habitat alteration from agricultural practices can also be detrimental to mussel communities. Runoff from urban
and suburban developments appears to be more damaging to mussels, probably due to combined effects of altered
hydrology, excess sediment, pollutants and nutrients and warm water temperatures (Strayer and Jirka 1997).
Hydrologic alteration, disrupted connectivity, habitat alteration and changes in temperature are ways in which
dams negatively influence mussel communities. Fish hosts have restricted movement from dams and larval
mussels carried by their hosts are similarly restricted in their distribution. Alterations of the stream channel above
and below the dam will probably alter available habitat for mussel communities. Water quality and temperature
can be largely altered in a reservoir. Developing impoundment management and drawdown plans that consider
these issues can be an important step for maintaining mussel communities.
Invasive mussel species like the zebra mussel (Dreissena polymorpha) and the Asian clam (Corbicula fluminea)
are damaging to populations of native mollusks. Zebra mussels damage native mussels by attaching to them in
large numbers and eventually killing them (Strayer and Jirka 1997). Non-native mussels may alter food resources
and habitat (Hakenkamp et al. 2001) and may also deteriorate native mussel populations. A few zebra mussels
have been found in and just downstream of Conewango Creek. If a population becomes established there, the
river’s ecology will be seriously altered.
Mussel habitat requirements are not well known, and the fish host species are not known for many mussel species.
Protecting habitats where mussels are currently occurring is a first step to ensuring the long-term mussel resource.
Preventing major channel alteration by bridges, dams and dredging is important for maintaining habitat.
Alleviating excessive amounts of sediment, nutrient and toxin input to streams and rivers will help maintain good
water quality and, thus, support healthy mussel communities. Adopting zoning, stormwater retention ordinances
and natural resource protection ordinances will help protect mussels. Reducing the effects of urbanization
through control of quantity and quality of stormwater will also help protect these habitats.
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Insects of Warren County
Pennsylvania is home to over ten thousand insect species. We know very little about most of these species, but
there are three groups of insects that have been studied well enough to allow the Pennsylvania Biological Survey
to assign state ranks (see Appendix III, p. 218) to all the species occurring in the Commonwealth: the Odonata
(dragonflies and damselflies), the Lepidoptera (butterflies and moths), and the Cicindelidae (tiger beetles).
Dragonflies and Damselflies of Warren County

Dragonflies and the closely related damselflies are
grouped together in the order Odonata (or informally, the
odonates). Adult odonates can fly with exceptional
maneuverability and speed, allowing them to be efficient
predators. Larval odonates are also predators of aquatic
insects, often eating the larvae of the same species preyed
on by adults. Predators like these can have significant
effects on populations of prey such as mosquitoes.

Scott A. Young

There are approximately 350 species of dragonflies
(Needham et. al. 2000) and 161 species of damselflies
(Westfall and May 1996) in North America. Within
Pennsylvania 121 species of dragonflies and 55 species of
damselflies are known to occur (PNHP 2006).

A female river jewelwing (Calopteryx aequabilis),
Odonates live in a wide variety of aquatic habitats, from
a rare species found in Warren County
clear mountain streams to large rivers, small temporary
forest pools to large wetlands or lakes. Declines in water
quality and alteration or destruction of habitat are the greatest threats to populations of odonates (Westfall and
May 1996). Many activities take place that destroy or alter odonate habitats so that they are no longer suitable for
odonates or can only support a few tolerant species. Alteration of hydrology can also cause odonate mortality.
Poor storm water management can cause unusually large fluctuations in water flow. Heavy water demand can
lead to decreased water tables and lower flow through the streams. If natural water flow patterns are altered in the
aquatic habitat, this changes many qualities of the habitat such as sedimentation rates, nutrient loading, floodplain
area and water depth, hydroperiod, temperature, dissolved oxygen levels and the types and amounts of aquatic
vegetation in and around the aquatic habitat. All of these factors are important in proper development of odonate
eggs and larvae.

Development of extensive agricultural, urban and suburban areas creates biological islands of isolated natural
areas. It can be difficult for animals to move long distances across unsuitable habitat and navigate large obstacles
such as highways and developed area, although some stronger flying odonates are able to evade these obstacles.
However, other odonate species are not strong flyers and do not fly any great distance form their preferred type of
habitat. For those species that can travel large distances, there is increased risk they will not be able to find
suitable habitat at the end of their journey in a fragmented landscape with diminished habitat. Just as habitat
fragmentation isolates a group of animals on an island of habitat, it also isolates the gene pool collectively held by
that group of animals. When animals cannot make contact with other populations, inbreeding occurs. This means
there is no gene flow between populations and a loss of genetic diversity results. As genetic diversity is lost, the
offspring become less healthy and the ability of that population to adapt to changes in the environment is reduced.
This increases the chances that the population will go extinct.
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Butterflies and Moths of Warren County

Butterflies and moths are grouped together in the insect
order called Lepidoptera. Inspecting the two forewings or
hindwings under magnification, each wing reveals
thousands of neatly arranged scales of different colors.
These species are also characterized by a coiled, tubular
mouthpart called the proboscis which is used to drink
nectar.

PNHP

There are an estimated 765 species of butterflies and
10,500 moths in the United States and Canada (Covell
1984). The varied habitats present within Pennsylvania
support 154 species of butterflies and skippers (PNHP data
2006), and up to 1,200 species of moths. No state agency
is directly responsible for managing butterfly and moths,
and scientists suspect downward population trends are
occurring for many species within the Commonwealth.

Great spangled fritillaries feeding on milkweed
nectar.

These species undergo a complete metamorphosis. This type of lifecycle begins with an egg laid on a specific
host plant. The egg hatches and a tiny caterpillar (larva) emerges. The caterpillar feeds and grows larger, and
will shed its skin several times to allow for growth. The pupa stage emerges when a fully-grown caterpillar sheds
its skin and exposes a protective shell. Inside this shell the transformation from caterpillar to adult takes place.
After a period of time that varies from species to species, the adult emerges and the moth or butterfly takes off on
its maiden flight.
Butterflies and moths are closely related insects, and they share many common features. They have similar life
histories and they utilize a similar group of habitats. However, there are important differences between the two
groups. When moths land, they typically spread their wings flat, while butterflies usually close their wings
together over their back, or at 45-degree angles (the skippers). Moths are mostly active at night and butterflies fly
during the day, although there are also many day-flying moths. Butterfly pupae have a smooth exterior called a
chrysalis, while moth pupae form a cocoon, which is typically wrapped in silky fibers.
Many butterflies and moths depend not only on specific habitat, but also on a single species of plant within that
habitat. For example, the monarch butterfly (Danaus plexippus) only uses milkweed (Asclepias spp.) as its larval
food plant. Therefore, maintenance of populations of the host plants for these insects is vital for the continued
success of these species.
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Beetles make up the order Coleoptera, which is the largest
order in the animal kingdom with 350,000 named species.
We know very little about the distribution of most beetles
in Pennsylvania, but the tiger beetle family is an
exception. These colorful, active, relatively large beetles
have attracted the attention of amateur naturalists, thus
they are frequently collected. Consequently, we have a
good understanding of their historical range, abundance,
and habitat requirements. Although no formal survey
work for tiger beetles has been conducted in Warren
County, approximately 20 species occur in Pennsylvania
(Pearson et al. 2006).

David Cappaert, MSU, Bugwood.org

Tiger Beetles of Warren County

A tiger beetle (Cicindela sexguttata) capturing prey

Tiger beetles range in color from brilliant green, to orange, to brown, to grayish black, and usually have white
spots on the wing covers. They are approximately one-half inch (10-21 mm) long. Tiger beetles are predators,
generally eating smaller insects such as flies and ants. They move swiftly over the ground, and, unlike most other
beetles, take flight without a split second's hesitation when approached. Because they hunt by running, they are
usually restricted to areas with exposed substrate such as soil, sand, or small rocks, without dense vegetation.
Different species have highly specific preferences for habitat, and these exposed habitats are usually created by
disturbance. Some species use habitat created by human disturbance, such as quarries or the compacted soil along
foot trails, but many other species live along streams and rivers in habitats created by natural disturbance. These
riverine habitats, including vertical clay banks, cobble scours, and sand bars, are created and maintained by the
fast-flowing water of natural flooding regimes.
Protection of tiger beetles revolves around the maintenance of natural flooding regimes and streamside riparian
vegetation in watersheds where these species occur. Reduction of these floods by building dams allows
vegetation to grow on previously scoured areas, and prevents the formation of new sandbars. Keeping vegetated
buffers along streams prevents erosion that can clog streams with silt and reduce the availability of sand and
cobble habitat. Exotic invasive plants such as Japanese stiltgrass (Microstegium vimineum) can quickly colonize
bare sand sites and thus prevent tiger beetles from using them.
The presence of a diverse assemblage of tiger beetle species along a waterway is an indicator of a healthy stream,
that is, a stream with a natural disturbance regime that creates a diversity of geomorphological features. Such a
stream is also likely to support diverse populations of fish, aquatic invertebrates, and other species.
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Conservation recommendations for insects
The specific habitat requirements of most dragonflies, damselflies, butterflies and moths, as well as other insects,
are not well understood. Protecting habitats where species of special concern currently occur is a first step
towards ensuring their long term survival. Alteration and destruction of habitat is the greatest threat to
populations of these groups of insects. When considering the conservation of these species, three major areas
should be covered that are unique to these taxa:
1) Protect the specific habitat requirements for each stage of the lifecycle for the species of special
concern. Most research of the habitats of the dragonflies, damselflies, butterflies and moths has
focused on the larval habitat and host plants due the more sedentary nature of the larvae compared to
the adult, as well as the tighter association of larvae to specific habitat requirements. However, adults
are also associated with the larval habitat during mating and egg-laying. Less understood are the
additional habitat requirements of the adults for perching and upland feeding areas.
2) Maintain the ecological balance that is necessary between predators and their prey. Larval and
adult odonates feed on other insects that share their habitat such as mosquitoes, midges, gnats and other
flies—therefore helping to control many pest species to humans. However, chemical pest control by
humans may have unintended effects on the dragonfly and damselfly species. Indirect effects of pest
control can also severely reduce populations of butterflies and moths. These species are vulnerable to
changes in the distribution and abundance of their host plants; and mowing or spraying while eggs or
larvae are on the plants can interrupt their life cycle. Insecticides such as Bacillus thuringiensis (Bt)
and diflubenzuron (Dimilin) used for the control of gypsy moths and protection of timber resources
may affect populations of native butterflies and moths. Timing of spraying and the size of spray blocks
could be adjusted on a site by site basis to protect rare populations.
3) Protect the species and their habitat within healthy functioning ecosystems. Landscape-scale
conservation of wetland, meadow and forested habitats is needed for the conservation of these groups of
insects.
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NATURAL HERITAGE AREAS & CONSERVATION PLANNING CATEGORIES
To provide the information necessary to plan for conservation of biodiversity at the species, community, and
ecosystem levels, two types of Natural Heritage Areas, as well as designations from two other sources, are
included in the report.

Biological Diversity Area (BDA)
BDAs are areas containing plants or animals of special concern at state or federal levels, exemplary natural
communities, or exceptional native diversity. BDAs include both the immediate habitat and surrounding
lands important in the support of these special elements and are mapped according to their sensitivity to
human activities. “Core” areas delineate essential habitat that cannot absorb significant levels of activity
without substantial impact to the elements of concern. “Supporting Landscape” areas maintain vital
ecological processes or secondary habitat that may be able to accommodate some types of low-impact
activities.

Landscape Conservation Area (LCA)
LCAs are large contiguous areas that are important because of their size, open space, habitats, and/or
inclusion of one or more BDAs. Although a LCA includes a variety of land uses, it typically has not been
heavily disturbed and thus retains much of its natural character. These large regions can be viewed as
regional assets; they improve quality of life by providing a landscape imbued with a sense of beauty and
wilderness, they provide a sustainable economic base, and their high ecological integrity offers unique
capacity to support biodiversity and human health. Planning and stewardship efforts can preserve these
landscape functions by limiting the overall amount of land converted to other uses, thereby minimizing
fragmentation of these areas.

Important Mammal Area (IMA)
The Important Mammal Areas Project (IMAP) is being carried out by a broad based alliance of sportsmen,
conservation organizations, wildlife professionals, and scientists. Areas nominated must fulfill at least one of
five criteria developed by the Mammal Technical Committee of the Pennsylvania Biological Survey
(http://www.pawildlife.org/imap.htm). Planning for these areas should consider how best to maintain their
value as mammal habitat. The value of these sites may be associated with high mammalian diversity, highdensity populations, occurrence of species of special concern, or educational potential. Stewardship plans are
in the process of being completed for all IMAs in the commonwealth.

Important Bird Area (IBA)
The Pennsylvania Audubon Society administers the state’s IBA Program and defines an IBA as “a site that is
part of a global network of places recognized for their outstanding value to bird conservation.” An IBA must
meet one of several criteria developed by the Ornithological Technical Committee of the Pennsylvania
Biological Survey (http://pa.audubon.org/Ibamain.htm). Planning for these areas should consider how best to
maintain their value as bird habitat. The value of some large-scale IBAs may be due to the forest interior
habitat contained within them; natural communities that have a particular habitat value for birds (e.g.,
wetland) are typically the basis for smaller-scale IBAs; therefore, a high degree of protection should be given
to these sites. Conservation plans are in the process of being completed for all IBAs in the commonwealth.
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METHODS
Sixty-one county inventories have been completed in Pennsylvania to date. The methods used in the Warren
County Natural Heritage Inventory followed established Pennsylvania Natural Heritage Program procedures,
which are based on those used by Anonymous (1985), Reese et al. (1988), and Davis et al. (1990). Natural
Heritage Inventories proceed in three stages: 1) site selection based on existing data, map and aerial photo
interpretation, recommendations from local experts, and aerial reconnaissance; 2) ground surveys; and 3) data
analysis and mapping.

Site Selection
Inventory site selection is guided by information from a variety of sources. A review of the Pennsylvania Natural
Heritage Program database (see Appendix I, page 215) determined what locations were previously known for
species of special concern and important natural communities in Warren County. Local citizens knowledgeable
about the flora and fauna of Warren County were contacted for site suggestions. Individuals from academic
institutions, state agencies and commissions, and federal agencies that steward natural resources (e.g.,
Pennsylvania Game Commission, Pennsylvania Bureau of Forestry, Carnegie Museum of Natural History) were
also contacted to obtain information about lands or resources that they manage. National Wetland Inventory
maps, compiled by the U.S. Fish and Wildlife Service, were used to locate wetlands of potential ecological
significance within the county. General information from other sources such as soil maps, geology maps, earlier
field studies, and published materials on the natural history of the area helped to provide a better understanding of
the county’s natural environment.
Aerial photographs were reviewed to identify sites for ground survey. Initial study of aerial photos revealed
large-scale natural features (e.g., contiguous forest, wetlands), disturbances (e.g., utility line rights-of-way,
timbered areas) and a variety of easily interpretable features. Once preliminary site selection was completed,
reconnaissance flights over chosen areas of the county were undertaken. Information concerning extent, quality,
and context of sites within the landscape can be gathered efficiently from the air. Wetlands and contiguous blocks
of forest were of primary interest during flyovers in Warren County. Based on aerial photo interpretation and
aerial surveys, some sites were eliminated from consideration if they proved to be highly disturbed, fragmented,
lacked the targeted natural feature, or were purely attributable to human-made features (e.g., impoundments,
clearings, farm fields).

Ground Surveys
Areas identified as potential inventory sites were scheduled for ground surveys. Ecologists conducted field
surveys throughout Warren County during 2004, 2005 and 2006. After obtaining permission from landowners,
sites were visited to evaluate the condition and quality of the habitat and to classify the communities present.
Field survey forms (Appendix II, page 216) were completed for each site. Boundaries for each site were
delineated on electronic versions of USGS 1:24,000 topographic maps using ESRI ArcGIS 9.0. If a plant species
of special concern was recorded and the population was of sufficient size and vigor, a voucher specimen was
collected to be archived in the herbarium of the Carnegie Museum of Natural History. The flora, fauna, level of
disturbance, approximate age of forest community, and local threats were among the most important data
recorded for each site. In cases where landowner permission for site visits was not obtained, or enough
information was available from other sources, sites were not ground surveyed.

Data Analysis and Mapping
Data on species of special concern and natural communities obtained during 2004, 2005, and 2006 field seasons
were combined with prior existing data and summarized. Plant and animal species names are those adopted by
the Pennsylvania Biological Survey and natural community descriptions primarily follow Fike (1999). All sites
with rare species and/or natural communities were selected for inclusion in Biological Diversity Areas (BDAs).
Spatial data on the element of concern were then compiled in a GIS format using ESRI ArcGIS 9.0 software.
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Boundaries defining core habitat and supporting landscape for each BDA were delineated based upon PNHP
conservation planning specifications for the elements of concern. These specifications are based on scientific
literature and professional judgment for individual species or animal assemblages and may incorporate physical
factors (e.g., slope, aspect, hydrology), ecological factors (e.g., species composition, disturbance regime), and
input provided by jurisdictional government agencies. Boundaries tend to vary in size and extent depending on
the physical characteristics of a given site and the ecological requirements of its unique natural elements. For
instance, two wetlands of exactly the same size occurring in the same region may require very different areas to
support their functions if one receives mostly ground water and the other mostly surface water. The Natural
Heritage Areas were then assigned a significance rank based on their importance to the biological diversity and
ecological integrity of Warren County (Table 6). These ranks can be used to help prioritize future conservation
efforts.
Table 6. County Natural Heritage Areas Significance Ranks
Ranks

Description

Exceptional

Sites that are of exceptional importance for the biological diversity and ecological integrity of the county
or region. Sites in this category contain one or more occurrences of state or national species of special
concern or a rare natural community type that are of a good size and extent and are in a relatively
undisturbed condition. Sites of exceptional significance merit quick, strong and complete protection.

High

Sites that are of high importance for the biological diversity and ecological integrity of the county or
region. These sites contain species of special concern or natural communities that are highly ranked, and
because of their size or extent, relatively undisturbed setting, or a combination of these factors, rate as
areas with high potential for protecting ecological resources in the county. Sites of high significance merit
strong protection in the future.

Notable

Sites that are important for the biological diversity and ecological integrity of the county or region. Sites
in this category contain occurrences of species of special concern or natural communities that are either of
lower rank (G and S rank) or smaller size and extent than exceptional or high ranked areas, or are
compromised in quality by activity or disturbance. Sites of notable significance merit protection within
the context of their quality and degree of disturbance.

Local

Sites that have great potential for protecting biodiversity in the county but are not, as yet, known to
contain species of special concern or state significant natural communities. Often recognized because of
their size, undisturbed character, or proximity to areas of known significance, these sites invite further
survey and investigation. In some cases, these sites could be revealed as high or exceptional sites.

Landscape Conservations Areas (LCAs) were delineated around landscape features that function as a linking
element within an aggregation of BDAs, and/or large blocks of contiguous forest. LCAs delineated around
contiguous forest were identified by means of GIS analysis, refined through aerial photograph inspection, and
selected based on size. Forested areas in Warren County were identified though a classification of 2000 Penn
State Land Cover Data, compiled from Landsat TM (thematic mapping) satellite imagery with a resolution of 30
meters (~100 feet) and downloaded from Pennsylvania Spatial Data Access (http://pasda.psu.edu/).
Land cover types used in the analysis were transitional, deciduous, coniferous, and mixed forest; woody wetlands,
and emergent herbaceous wetlands. Interstates, U.S. and state highways, state, county and township roads, active
railroads, and utility right-of-way locations digitized from aerial photos were considered fragmenting features.
Small openings from oil and gas development were not included, so in many cases the contiguous forest blocks
identified by this analysis are pockmarked with small openings significantly reduce the amount of “interior
forest”. Analysis to identify contiguous blocks of forest was conducted using the map calculator function of the
Spatial Analyst Extension in ArcView 3.2. The results were then compared against aerial photos and any
apparent non-forested areas were removed. Forest blocks less than 1 acre were then removed and the remaining
blocks were grouped into five size classes: 1-1,000 acres; 1,001-5,000 acres; 5,001-10,000 acres; 10,001-25,000
acres; and 25,001-33,181 acres. A detailed description of the GIS analysis is available upon request.
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RESULTS
Landscape-scale Conservation
Prior to European settlement, forest covered more than 90% of Pennsylvania (Goodrich et al. 2003). Today, 62%
of the commonwealth is forested, comprising an area of over 17 million acres (Figure 5a; Goodrich et al. 2003,
Myers et al. 2000). However, much of this forest exists as relatively small islands isolated by surrounding linear
features such as roads, utility rights-of-way, and railroads, as well as non-forest lands. Figure 5b shows forested
areas greater than one acre that remain after fragmentation by interstate, US, and state highways; state and local
roads; public forest roads; utility rights-of way; and active railroads. The forests blocks represent potential
contiguous habitat for animals sensitive to all scales of fragmenting features, such as amphibians and interior
forest birds. The acreage size classes shown in this figure roughly correspond to area-sensitive species
requirements.

a. Forested areas in Pennsylvania derived from the 2001 National Land Cover Database.

b. Forested areas, greater than one acre, that remain after fragmentation by interstates, state and local roads, active
railroads, and utility rights-of-way.

Figure 5. Forested areas of Pennsylvania before (a) and after (b) fragmentation due to human created features.
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A number of studies have looked at the effects of roads and other linear features on the landscape. Ecological
impacts of these fragmenting features include: (1) direct mortality of wildlife from vehicles; (2) disruption of
wildlife dispersal; (3) habitat fragmentation and loss; (4) imposition of edge effects; (5) spread of exotic species;
(6) alteration of the chemical environment.
Roads can be a significant source of mortality for a variety of animals. Amphibians may be especially vulnerable
to road-kill because their life histories often involve migration between wetland and upland habitats, and
individuals are inconspicuous. One study conducted in southeastern Pennsylvania documented over 100 roadkilled salamanders and frogs on a single-mile stretch of road during one rainy night in the spring breeding season
(Goodrich et al. 2003). Large and mid-sized mammals are particularly susceptible to vehicle collisions on
secondary roads, while birds and small mammals are most vulnerable on wider, high-speed highways (Forman
and Alexander 1998). In Upper St. Clair Township, Pennsylvania, over the last four years, white-tailed deer
mortality due to road-kills was approximately four times higher than mortality due to hunting (Upper St. Clair
Township Department of Deer Management). Between 1985 to 2000, 637 bobcats (Lynx rufus) were reported as
road-kills in Pennsylvania (Goodrich et al. 2003). A 10-year study of road mortality in New Jersey recorded 250
raptors representing 12 species along a 90-mile section of road (Loos and Kerlinger 1993, cited in Goodrich et al.
2003).
Animals may alter their behavior in the presence of a road. One study found that small forest mammals (e.g.,
eastern chipmunk, eastern gray squirrel, and deer mouse) were reluctant to venture onto road surfaces where the
distance between forest margins exceeded 66 feet (20 meters). The same study concluded that a four-lane divided
highway might be as effective a barrier to the dispersal of small forest mammals as a body of fresh water twice as
wide (Oxley et al. 1974). A study conducted in North Carolina found that black bears shift their home ranges
away from areas with high road densities (Brody and Pelton 1989). Traffic noise has been shown to interfere with
songbird vocal communication thus affecting their territorial behavior and mating success (Seiler 2001). Roads,
wide trails, and grassy corridors can also function as barriers restricting the movement of invertebrates and
amphibians. Populations of microhabitat-specific species like land snails and salamanders, that generally require
moist habitats, may be isolated by inhospitable, dry corridors (Williams 1995, Blaustein et al. 1994). Some forest
butterflies, like the West Virginia white (Pieris virginiensis), will not cross open habitats and its current rarity
may be a function of habitat fragmentation and isolation (Williams 1995). Consequences of the isolation of
populations include reduced genetic diversity and low recruitment rates that can, in turn, result in local extinctions
(Seiler 2001).
Fragmentation of contiguous forested landscapes into smaller, isolated tracts has an effect on plant and animal
distribution and community composition. When an extensive forest tract is fragmented, the resulting forest
islands may lack the full range of microhabitats that existed in the original tract or may be smaller than the
minimum area required by a given species (Lynch and Whigham 1984). For example, the Louisiana waterthrush
(Seiurus motacilla) is rarely found in small woodlots because they require upland forest streams within their
territory, and most small woodlots lack this necessary component (Robbins 1980, Robinson 1995). Area-sensitive
species such as northern goshawk (Accipiter gentilis), barred owl (Strix varia), bobcat, and timber rattlesnake
(Crotalus horridus) can require interior forest areas in excess of 6,000 acres to accommodate breeding and
foraging territories (Squires and Reynolds 1997, Mazur and James 2000, Ciszek 2002, NatureServe 2005). These
thresholds are not absolute; forest interior species can sometimes be successful in smaller patches, especially
where fragmenting features are narrow (such as dirt roads) or where the landscape as a whole is largely forested.
For example, in Warren County barred owls are abundant in areas where forest blocks are smaller than the 6,000
acre threshold mentioned above (Scott Stoleson, personal communication).
Along with a reduction in total forested area, forest fragmentation creates a suite of “edge effects” which can
extend more than 1000 feet (300 meters) into the remaining fragment (Forman and Deblinger 2000). Edge forest
is composed of a zone of altered microclimate and contrasting community structure distinct from the interior, or
core forest (Matlack 1993). Edges experience increased light intensity, altered insect and plant abundance, a
depressed abundance and species richness in macroinvertebrate soil fauna, and a reduced depth of the leaf-litter
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layer (Yahner 1995, Haskell 2000, Watkins et al. 2003). The macroinvertebrate fauna of the leaf litter is
significant for the pivotal role it plays in energy and nutrient cycling; these macroinvertebrates also provide prey
for salamanders and ground-feeding birds. A number of studies have shown that the nesting success of forestinterior songbirds is lower near forest edges than in the interior because of increased densities of nest predators
and brood parasites (reviewed in Murcia 1995). These edge effects tend to be strongest in areas where forest
blocks are isolated in a matrix of open areas. In landscapes like Warren County where adjacent patches of forest
are often separated by narrow fragmenting features, edge effects are likely to be weaker (Trzcinski et al. 1999)
Roads can act as corridors for plant dispersal, and exotic species increase their range by spreading along roadsides
(Watkins et al. 2003). Vehicles and road-fill operations transport exotic plant seeds into uninfested areas, and
road construction and maintenance operations provide safe sites for seed germination and seedling establishment
(Schmidt 1989; Greenberg et al. 1997; Trombulak and Frissell 2000). Road traffic and maintenance of rights-ofway contribute at least six different classes of chemicals to the environment: heavy metals, salt, organic
pollutants, ozone, nutrients, and herbicides (Forman and Alexander 1998, Trombulak and Frissell 2000). Heavy
metals, such as lead, aluminum, and iron, contaminate soils, plants, and invertebrates up to 656 feet (200 m) from
roads, as well as vertebrate fauna foraging within the affected zone (Trombulak and Frissell 2000). Deicing salts
contribute ions to the soil, altering pH and soil chemical composition, which affects plant growth (Forman and
Alexander 1998, Trombulak and Frissell 2000) and airborne sodium chloride from snowplowing may cause leaf
injury to trees up to 394 feet (120 meters) from a road (Forman and Alexander 1998). Organic pollutants such as
dioxins and polychlorinated biphenyls (PCBs) are present in higher concentrations along roads and hydrocarbons
may accumulate in aquatic ecosystems near roads (Trombulak and Frissell 2000). Storm runoff from roads,
particularly where roads abut or cross water bodies, results in the transport of nutrients and sediments into aquatic
ecosystems (Trombulak and Frissell 2000). Drifting or misapplied herbicides applied to roadsides and utility
rights-of-way to control woody plant growth may damage forest edge and interior plant species (Williams 1995).
Humans are an integral part of natural history, where we function as ecosystem engineers, altering the landscape
around us to suit our needs. Some species benefit from human-induced changes, such as birds that inhabit the
early successional and edge habitats provided by utility corridors or disturbance-adapted plants that colonize
roadsides. But as is more often the case, species with specific habitat requirements tend to suffer declining
numbers when faced with human encroachment. Given the pervasiveness of human influence throughout the
northeastern United States, the ecological importance of large areas of relatively pristine habitat cannot be
overestimated. Not only are they potential habitat for a number of area-sensitive species, but also are important
for the maintenance of vital ecosystem processes such as nutrient cycling, pollination, predator-prey interactions,
and natural disturbance regimes (Heilman et al. 2002). In addition, large forested areas also serve to filter and
regulate the flows of streams within watersheds and store large quantities of carbon as biomass.

Landscape Conservation Areas
Based on the National Land Cover Data Set for Pennsylvania (USGS 2001), forests and wetlands cover roughly
484,520 acres, or 84 percent of Warren County. Of that, 64 percent is interior forest habitat - defined as being
over 328 feet (100 meters) from either a fragmenting feature or forest edge (Goodrich et al. 2003). Hardwood
forest accounts for 62 percent of the county's forest. The remainder is comprised of coniferous forest (0.9%),
mixed conifer-hardwood forest (21%), shrub/scrub, forest in an early successional stage, or trees stunted from
environmental conditions (0.5%), and wetlands (0.3%).
Landscape Conservation Areas (LCAs) represent large areas of the landscape that are of higher ecological quality
than other areas of similar size in the county. They may include large blocks of contiguous forest, extensive
wetland complexes, and/or areas linking rare element occurrences such as those recognized for Biological
Diversity Areas. Eight LCAs containing exceptionally large areas of contiguous forest (8,000 to 24,000+ acres)
have been identified for Warren County (Figure 1, page xii). Because of their size, ownership is typically divided
among many entities; individual, corporate, and public (Table 7). The unfragmented forest contained within these
LCAs represents a very high percentage of interior forest relative to edge forest. Of the interior forest remaining
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Figure 6. Contiguous forested areas in Warren County that are larger than one acre.
Table 7. Ownership of lands within Landscape Conservation Areas (LCAs).
Forest
Service
(%)
38.8

State
Game
Lands
(%)
0

State
Forest
(%)
0

State
Parks
(%)
0

Total Area
(acres)
8375

Private
(%)
61.2

Allegheny River LCA

24133

47.7

35.7

16.2

0.4

0

Hickory Creek LCA

11111

6.6

93.4

0

0

0

Kinzua Dam LCA

19547

61.1

38.9

0

0

0

Minister Valley LCA

15875

32.0

68.0

0

0

0

Tionesta Creek LCA

22572

14.0

54.4

28.2

0

3.4

9887

19.2

80.8

0

0

0

18426

40.7

59.3

0

0

0

LCA
Allegheny Reservoir LCA

Tracy Ridge LCA
Yellow Hammer LCA
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in Pennsylvania, 70 percent is found in patches of 5,000 acres or less (Goodrich et al. 2003). Given that context,
even more emphasis should be placed on the importance of the interior forests within these LCAs.
Allegheny River LCA
In 1992, the U.S. Congress granted three sections of the Allegheny River, totaling 86.6 miles, the designation of
Wild and Scenic River. These sections were classified as Recreational to reflect the relatively high level of
accessibility and development relative to other rivers in the Wild and Scenic Rivers System. The Allegheny River
Landscape Conservation Area captures the approximately 47-mile segment from the Buckaloons Recreation Area
at Irvine to the southern end of Alcorn Island at Oil City. The seven Allegheny Wilderness Islands, so designated
by Congress in 1984, also lie within this section of the Allegheny River. A. E. Ortmannn, writing in 1909 on the
destruction of the freshwater fauna in western Pennsylvania, observed that above Oil City, Venango County, the
Allegheny River was in good condition and formed a fine collecting ground for fish and freshwater mollusks.
Today, this section of the Allegheny continues to support a rich diversity of fish and mussel species. Currently,
68 species of fish – 9 of which are considered species of special concern in Pennsylvania – occur within this 47mile stretch of river. Additionally, populations of 24 species of freshwater mussels have also been documented;
13 of those species are considered as being of special concern in Pennsylvania, and of those, two species are also
listed as Federally Endangered and two species are Candidates for Federal listing.
Allegheny Reservoir LCA
Allegheny Reservoir LCA has an area of 8,375 acres and is located on the western side of the Allegheny
Reservoir. Warren-Onoville Road defines the northern and western boundaries, and Roper Hollow Road defines
the southern boundary. Approximately 39 percent of the land within this LCA is part of the Allegheny National
Forest (Table 7). Cornplanter Run BDA, described on page 88, is located in the southern portion of this LCA.
Hickory Creek LCA
Hickory Creek LCA has an area of 11,111 acres, most of which is formed by the Hickory Creek Wilderness
within the Allegheny National Forest. Hearts Content Scenic Area is also located within this LCA. National
Forest land forms 93 percent of the LCA. Hickory Creek LCA is located in south-central Warren County, directly
north of Yellow Hammer LCA. The boundaries of this LCA are formed by Hearts Content Road in the north and
Forest Highway in the south. The major stream system within the LCA is East Hickory Creek and its tributaries.
Kinzua Dam LCA
Kinzua Dam LCA encompasses an area of 19,547 acres, located west of the Allegheny Reservoir and the
Allegheny River below Kinzua Dam. The boundaries of the LCA are formed by local roads in the west and the
Allegheny Reservoir in the east. A portion of the Allegheny National Forest is located within this LCA, and
forms 39 percent of the land. Allegheny River Islands BDA, described on page 105, is located within this LCA.
Minister Valley LCA
Minister Valley LCA is 15,875 acres in size, and is delineated around a forest block that lies in both Warren and
Forest Counties. A large portion of this LCA lies within the Allegheny National Forest, and has been designated
as a wilderness study area in the 2007 Forest Management Plan (USDA-FS 2007).v The boundaries of the LCA
are formed by Minister Road in the east, Forest Highway in the west, and Tidioute Road in the north. Minister
Creek BDA and Minister Creek Upland BDA are located within this LCA. These BDAs are described on pp. 56
and 55, respectively. Bobbs Creek BDA, described on page 191, is partially located within Yellow Hammer
LCA.
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Tionesta Creek LCA
Tionesta Creek LCA has an area of 22,572 acres, and lies directly north of Minister Creek LCA. Tidioute Road
forms the southern boundary of the LCA, and Chapman Dam Road forms the northern boundary. Public lands
form 86 percent of the land within this LCA, and include State Game Land #29, Chapman State Park, and the
Allegheny National Forest. Farnsworth Branch and Minister Creek are the major drainages flowing through this
LCA. Four BDAs are located within Tionesta Creek LCA including Chapman State Park, Confluence of Wildcat
Creek and Tionesta Creek, Farnsworth Branch, and West Branch Tionesta Creek.
Tracy Ridge LCA
Tracy Ridge LCA is located in the northeast corner of Warren County, on the eastern side of the Allegheny
Reservoir and extends into McKean County. Its northern and southern boundaries are formed by Willow Bay and
Sugar Bay, respectively. The eastern boundary is formed by SR 321. Tracy Ridge LCA has been designated
around a 9,812-acre forest block – of which 91 percent is interior forest. Virtually all of this LCA lies within the
Allegheny National Forest, and has retained its designation as a National Recreation Area in the 2007 Forest
Management Plan (USDA-FS 2007).
Yellow Hammer LCA
Yellow Hammer LCA has an area of 18,426 acres, and is located in southern Warren County, extending into
Forest County. Its western end reaches almost to US 62. The other boundaries are defined by Forest Highway
116 in the east, Forest Highway 119 in the north, and SR 666 in the south. It is directly adjacent to Minister
Valley LCA and Hickory Creek LCA. This Landscape Conservation Area encompasses 15,783 acres of forest,
making it the largest block of contiguous forest in the county. Approximately 73 percent of this LCA is interior
forest. As with the adjacent Minister Valley LCA, a large portion of this LCA, 59 percent, lies within the
Allegheny National Forest. Two BDAs are located along the streams within this LCA, East Hickory Creek and
Queen Creek, described on pp. 113 and 114, respectively. Bobbs Creek BDA, described on page 191, is partially
located within Yellow Hammer LCA.
Threats and Stresses (to all LCAs)
Potential threats and stresses to species and natural communities identified within individual Biological Diversity
Areas (BDAs) found within Landscape Conservation Areas (LCAs) are described in the “Results by
Municipalities” section. Consequently, threats and stresses listed below pertain largely to contiguous forested
landscapes represented by LCAs. Activities such as development, road building, and wind farms that result in
forest fragmentation will reduce the contiguity that makes these LCAs ecologically significant. Fragmenting
landscape features range from dirt roads to state highways and their effects depend largely on a specific animal or
plant species’ threshold for disturbance. The structure of a forest, along with size and contiguity, determines the
suitability and quality of habitat for wildlife. A number of macroinvertebrates, birds, and mammals depend on the
subcanopy, shrub, and herbaceous layers. Over-browsing by white-tailed deer has eliminated the tree seedling,
sapling, shrub layers, and greatly reduced herbaceous species diversity in large areas of forest in Pennsylvania.
The longer over-browsing occurs, the more difficult it becomes to restore the original vegetation, in part because
seed and other propagule supplies have been greatly reduced or eliminated (Latham et al. 2005).
Recommendations for all LCAs
A significant portion of the land encompassed by these LCAs is under public ownership (Table 7), which presents
land managers with the opportunity to coordinate sustainable management as well as biodiversity conservation.
The Forest Service, responsible for managing a significant portion of land within these LCAs, recognizes
sustainability as the overarching goal of the management of national forests. The Pennsylvania Game
Commission, which also manages a small portion of the lands contained within these LCAs, focuses on
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management practices aimed at enhancing habitat for wildlife. It is recommended that both of these agencies take
into consideration the uniqueness of the contiguous forest contained within these areas and manage for older aged
forests through longer rotations and silvicultural practices that enhance structure.

Forest fragmentation can be minimized by utilizing
existing disturbances for new projects (e.g., wind
farms) rather than clearing additional forest, by
consolidating roads and rights-of-way where
multiple routes exist, and by restoring unused
cleared areas such as abandoned roads or railroad
tracks to forest. When planning development, it is
preferable to avoid complete division of the LCA to
minimize impacts. Contiguity could be improved
by establishing forested corridors at least 300
meters (1000 feet) wide between the areas that are
separate forest blocks. The impact of individual
features such as wells, roads, rights-of-way, or
other clearings can also be minimized by the use of
ecologically informed best management practices in
construction and maintenance.

PNHP

A number of resources, listed in Appendix V (p. 223), are available to private landowners interested in
sustainably managing their forestlands for biodiversity conservation, forest health, and forest products including
timber, mushrooms, and high-value medicinal herbs. A good place to start is the Forest Stewardship Program,
which assists landowners in developing a forest management plan based on their envisioned goals for their land.
Landowners interested in bringing deer numbers back into balance with their habitat may want to consider
enrolling in the Pennsylvania Game Commission’s Deer Management Program.

Forest fragmentation created by oil and gas wells in Warren
County
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Important Mammal and Bird Areas in Warren County
Across the state, a number of organizations have undertaken conservation planning efforts at a
landscape scale. The areas identified through these efforts frequently overlap with sites identified by
County Natural Heritage Inventories and serve to emphasize the importance of focusing conservation
efforts in those areas. The results of two such planning efforts are described below, in order to provide
information relating to the natural heritage of Warren County that readers of this report may not
otherwise be aware of (Figure 7).

Figure 7. Important Mammal Areas (IMAs) and Important Bird Areas (IBAs) in Warren County.
Important Mammal Areas
Warren County includes a portion of one Important Mammal Area (IMA): Hickory Creek and Tionesta
Creek Drainages (Figure 7). This IMA extends beyond Warren County; therefore, features described
below pertain to the entire IMAs and are not necessarily confined to the county. See page 28 for
background regarding the IMA designation. The following information is adapted from the Important
Mammal Areas Assessment Reports.
Hickory Creek and Tionesta Creek Drainages IMA
Located mostly in Allegheny National Forest east of SR 62 in Warren County, this IMA includes the
Tionesta Scenic Area, Tionesta Research Natural Area, Hearts Content Scenic Area, the Hickory Creek
Wilderness Area, Chapman State Park, State Game Land #29, as well as private inholdings. This IMA
covers 316,774 acres of largely forested lands. The forest cover is primarily second-growth northern
hardwoods, but includes much of Pennsylvania's remaining virgin forests with trees up to 400 years old
(beech, eastern hemlock, white pine, sugar maple). Bogs and swamps are also present. This IMA
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contains the largest area of old-growth forest between the Adirondacks and the Smoky Mountains. The
area is drained by East Hickory and Middle Hickory Creeks, which support populations of native brook
trout and several aquatic species of special concern.
This area satisfies the following IMA criteria:
x Site supports high-density populations: the fisher (Martes pennanti) population within this site
is considered a core population.
x Site supports species or subspecies that are declining or vulnerable nationally or listed as
candidate species by the Pennsylvania Biological Survey: the site supports a confirmed viable
resident population of northern river otters (Lontra canadensis), which are listed as Candidate At Risk. The water shrew (Sorex palustris albibarbis), listed as a Pennsylvania - Rare species,
has been recorded in at least two locations. Also occurring are the snowshoe hare (Lepus
americanus, Candidate – At Risk), northern myotis (Myotis septentrionalis, listed as Rare), and
silver-haired bats (Lasionycteris noctivagans, Candidate - Rare).
Conservation Concerns
Contamination of Tionesta Creek by runoff from outhouses and inadequate waste treatment
measures has been a problem in the past and may still affect water quality in some areas. A
number of camps with inadequate or nonexistent septic systems have been eliminated from Kane
Hardwood property and the Allegheny National Forest. The towns of Sheffield and Ludlow are
either expanding their waste treatment systems or installing new ones. The consensus seems to
be that water quality is much improved compared with 20-30 years ago. Severe over-browsing
by white-tailed deer is negatively affecting the abundance and diversity of understory and forest
floor plants, and interfering with tree regeneration in forest openings. Insect and disease agents
of importance include elm spanworm, and beech bark disease. The hemlock woolly adelgid is
expected to reach the area in the near future. The region receives a large amount of acid rain, but
impacts on stream quality and aquatic invertebrates have not been analyzed. Oil and gas drilling
(and associated infrastructure development), as well as logging, can impact the habitat.
Important Bird Areas
Warren County contains portions of three Important Bird Areas (IBAs): Akeley Swamp, Hickory Creek
Wilderness, and Tionesta Scenic and Research Natural Area, (Figure 7). Some of the IBAs extend
beyond Warren County; therefore, features described below pertain to the entire IBA and are not
necessarily confined to the county. See page 28 for background regarding the IBA designation. The
following information is adapted from the Audubon Society of Pennsylvania IBA site descriptions
(Audubon 2002).
Akeley Swamp (State Game Land #282)
Akeley Swamp is a 495-acre tract of wetland, swamp, early successional scrub-shrub, mixed deciduous
woodlands, flooded timber, grassland, cultivated and fallow fields, and riparian partitions primarily
owned and managed by the Pennsylvania Game Commission (PGC). The distinctive bird community
in Akeley Swamp is primarily associated with the open swamp community and the early successional
community. Fourteen species of waterfowl have been seen during migration in the spring and fall, with
four breeding, including the hooded merganser. Twelve species of raptors have also been observed
during migration three of which are known to breed in or near the IBA. Other notable birds associated
with the swamp include marsh birds, sandpipers, woodpeckers, flycatchers, and swallows. Nesting
records of marsh wren are notable, and there are irregular reports of wintering Northern shrikes.
Twenty-two species of wood warblers, mostly in spring migration, have been reported.
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This area satisfies the following IBA criteria:
x Akeley Swamp supports an abundance of wading birds and has a history of breeding
populations of soras, Virginia rails, green herons, great blue herons, and least bittern.
American bittern, and black-crowned night-heron have been observed during Spring migration;
x Based on the Atlas of Breeding Birds in Pennsylvania and reputable individuals, a total of 147
species have been recorded in Akeley Swamp;
x The inundated grasslands provide spring migration habitat for least bittern, American bittern,
great egret, common snipe, and osprey;
x The scrub-shrub habitat provides potential breeding sites for state species of concern including
the following migrants: northern harrier, northern shoveler, ruddy duck, American wigeon, and
gadwall. The pied-billed grebe has been recorded by local birders as successfully breeding in
Akeley;
x A local respected birder has been actively monitoring American kestrels nesting boxes in
Akeley Swamp for approximately eight years.
Conservation Concerns
The Akeley Swamp primary impoundment has lost 85 to 90 percent of its water since beaver
activity in the area has vanished according to the PGC. The beavers depleted their food source,
experienced trapping pressure, and through natural movements abandoned the area. Through
natural processes the series of dams are being compromised, and subsequently the pool level has
begun to decrease. As a result the introduction of invasive flora and fauna from nearby
residential development is becoming more prevalent. The PGC is promoting the need for
conservation of the unique wetland habitat and the benefits it provides to both wildlife and
people through proposed water control projects.
Hickory Creek Wilderness / Hearts Content Natural Area
The Hickory Creek Wilderness is one of the only congressionally designated wilderness in
Pennsylvania. The area is characterized by mature beech/maple forest type in the upper elevations, and
hemlock or mixed hardwood/hemlock forest type in the lower elevations. Middle Hickory Creek flows
through abandoned beaver meadows and isolated small bogs. Scattered large white pines dot these
open areas. Hearts Content Natural Area is characterized by old-growth white pine, eastern hemlock
and American beech. The combination of interior forest and meadow openings provide a variety of
habitats for nesting marsh birds, raptors, woodpeckers, and songbirds, including six species of thrush
and twenty wood warblers.
This area satisfies the following IBA criteria:
x 105 species have been recorded during the brief monitoring program in the Hickory Creek
Wilderness / Hearts Content Natural Area;
x Cerulean warbler and Swainson’s thrush have been reported in the spring and summer. Further
investigation will probably reveal breeding activity;
x This area provides a wide variety of habitats including old beaver meadows, early successional
stands resulting for wind events, mature second-growth timber, and stands of old-growth
timber. Unlike other climax forest stands in the Allegheny National Forest, this area contains
scattered mature white pine in the old-growth classification. The roadless component of the
area constitutes a unique characteristic within the high plateau region.
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Conservation Concerns
Forest health issues are the primary threat to habitat quality. Many of the American beech are
infected with beech bark disease, while herbaceous community diversity and stand replacement
have been compromised through deer over-browsing. Bird point counts are conducted annually
to establish a long-term data set and monitor trends in populations.
Tionesta Scenic and Research Natural Area
The Tionesta is a tract of land within the Allegheny National Forest comprising the largest tract of oldgrowth forest in Pennsylvania. Dominant species include eastern hemlock and American beech, with
sugar maple, black cherry, red maple, tuliptree, and cucumber magnolia filling the forest gaps left by
wind-throws and tree mortality. Seventy-four bird species breed in the Tionesta, including an
abundance of raptors, chimney swifts, woodpeckers, flycatchers, thrushes, wood warblers, and the
highest density of blue-headed vireos within the Allegheny National Forest. Tionesta also appears to
provide crucial habitat for winter migrants and residents alike.
This area satisfies the following IBA criteria:
x Breeding forest bird diversity is high in this site with 74 confirmed species;
x Yellow-bellied flycatcher has bred in the Cherry Run drainage in three different years. Olivesided flycatcher has occasionally been reported during the spring and summer census periods
within the blow-down area of Cherry Run drainage;
x Northern Goshawk is a breeding bird within this area. Swainson’s thrush is a common bird
during breeding season among the old-growth conifer stands of the Tionesta and along the
forested ravines;
x Tionesta is the largest area in Pennsylvania representing American beech and Eastern hemlock
old-growth forest. It is also the largest such tract between the Adirondacks and Great Smoky
Mountains;
x The Allegheny National Forest has been conducting owl call-response driving transects for
approximately 10-15 years, and walking breeding bird point-count transects within parts of the
Tionesta for the past 9 years. The Forestry Sciences Lab in Irvine, PA has avian research data
(point-count format) for the Tionesta for 7 different forest stands within the Tionesta.
Conservation Concerns
The most serious threat to this habitat is declining forest health. The Tionesta area has
experienced gypsy moth and elm spanworm infestations in the mid-1980’s and 1992-94
respectively. The American beech in the area is under attack by beech bark disease, and sugar
maple is exhibiting evidence of stress from sugar maple decline. Over-browsing by white-tailed
deer limits the success of the new regeneration in the large and isolated wind-throw areas. As a
result, many of the smaller forest gaps created are occupied by beech brush in the form of rootsuckers from the already diseased source tree. The extraction of minerals within the Scenic
Natural Area of the Tionesta could become a threat to the area's habitat quality as a result of
road-building and the increase in the noise accompanied with such operations. Bird point counts
are conducted annually to establish a long-term data set and monitor trends in populations.
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BIOLOGICAL DIVERSITY AREAS (Listed by Municipality)
Detailed maps and descriptions of each Biological Diversity Area (BDA) follow, organized by
township. For each township a summary table of Natural Heritage Areas is provided, with one map
showing BDAs, LCAs, and managed lands. Managed Lands are public properties established and
managed to a large extent for natural resources and include National Forest, State Game Lands, State
Forests, and State Parks. A second map for each township shows riparian corridors and forest blocks.
Townships are arranged alphabetically; each borough is included with an appropriate adjacent
township. A summary of land cover for each township is provided below in Figure 8.
Summary Table Conventions
A summary table of sites for each township lists Biological Diversity Areas, Landscape Conservation
Areas, and other Conservation Areas.
x

A categorical designation of a site's relative significance is listed after the site name. Table 1
(page xiv) has a summary of sites by significance category. Definitions of the significance
categories are outlined in Table 6 (page 30).

x

Listed under each site name are any state-significant natural communities and species of special
concern that have been documented within the area.
 See PNHP’s website (www.naturalheritage.state.pa.us/) for a list of Natural
Communities recognized in Pennsylvania.
 Some species perceived to be highly vulnerable to intentional disturbance are referred
to as “animal of special concern” or “plant of special concern” rather than by their
species name.
 The PNHP rarity ranks and current legal status (detailed in Appendix III, page 218) are
listed for each community and species.

x

The text that follows each table discusses the natural qualities of the site and includes
descriptions, potential threats, and recommendations for protection.
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Figure 8. Percent land-cover by municipality derived from the 2001 National Land Cover Data
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Brokenstraw Township and Youngsville Borough
PNDI Rank¹

State Legal
Status

Global

State

G3G4
G5
G3
G5
G4
G5
G3G5
G5
G5
G4
-----------

Exceptional Significance
S2S3
PC
6/8/2005
S2
--2004
S1
--2003
S4
--2003
S2
--2003
S3
TU
2009
S2
PT
9/14/2001
S1
PE
8/10/1989
S3
PT
9/14/2001
S1
PT
7/21/2005
----1998
----9/1/2004
----6/8/2005
----2003
----2003

E
E
E
E
E
E
E
E
E
E
E
B
E
B
E

Anders Run BDA
Old growth hemlock (white pine) forest – Natural Community

GNR

High Significance
S4
---

2006

E

Confluence of Little Brokenstraw and Brokenstraw Creeks BDA
elktoe (Alasmidonta marginata) - Mussel
wavy-rayed lampmussel (Lampsilis fasciola) - Mussel
Ohio pebblesnail (Somatogyrus integra) - Snail

G4
G5
G3

High Significance
S4
--S4
--S2S4
---

9/20/1991
9/20/1991
5/30/2006

E
E
E

G5

Notable Significance
S3
--8/15/2006

E

Last Seen

Quality²

NATURAL HERITAGE AREAS:
Allegheny River BDA/LCA
Ohio lamprey (Ichthyomyzon bdellium) - Fish
Wabash pigtoe (Fusconaia flava) - Mussel
long-solid (Fusconaia subrotunda) - Mussel
wavy-rayed lampmussel (Lampsilis fasciola) - Mussel
round pigtoe (Pleurobema sintoxia) - Mussel
white trout lily (Erythronium albidum) - Plant
Tuckerman's panic-grass (Panicum tuckermanii) - Plant
grassy pondweed (Potamogeton gramineus) - Plant
red-head pondweed (Potamogeton richardsonii) - Plant
stalked bulrush (Scirpus pedicellatus) - Plant
sensitive species of concern³ A
sensitive species of concern³ B
sensitive species of concern³ C
sensitive species of concern³ D
sensitive species of concern³ E

Irvine Bean Field BDA
bronze copper (Lycaena hyllus) - Butterfly

¹ Please refer to Appendix III for an explanation of PNHP ranks and legal status
² Please refer to Appendix IV for an explanation of quality ranks
³ This species is not named at the request of the agency overseeing its protection
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BROKENSTRAW TOWNSHIP and Youngsville Borough
Brokenstraw Township is located in central Warren County. Nearly 80 percent of the municipality is
forested (Figure 8, p. 42), with a large tract of forest in the southeastern part of the township. This large
section of intact forest helps to maintain water quality within the Allegheny River and other streams
flowing through the forest tract by acting as a buffer against pollutants. Agriculture (8%) and
development (4%) form a small part of the land use within the township. Brokenstraw Creek bisects
the township into northern and southern halves. The Allegheny River flows along a portion of the
eastern border. State Game Land #86 crosses into the southern portion of Brokenstraw Township.
Anders Run Natural Area and a small portion of the Allegheny National Forest are located along the
eastern edge of the township. No Important Mammal Areas (IMAs) or Important Bird Areas (IBAs)
have been identified within Brokenstraw Township. Within Youngsville Borough, located in the center
of this township, almost 45 percent of the land is developed and 20 percent of the land is used for
agriculture.
As is true in the rest of the county, much of the native biodiversity of the township can be maintained
by providing forested buffers along streams and avoiding fragmentation of the largest forest blocks
with additional roads. These general landscape features provide the habitat necessary to keep common
species common. Protection of large forest blocks will additionally protect the water quality of the
many headwater streams originating within them. The streams that flow through open agricultural
areas should be restored with native trees to protect the stream habitat and improve water quality.
Forested stream buffers help filter surface water runoff, preventing many non-point sources of pollution
from entering waterways of the township. In addition, reforestation of creek and stream banks can help
link larger forested blocks together, contributing to their utility as a natural wildlife corridor. This
coarse filter or landscape level approach will help provide habitat for many of the common native
species found throughout the county. In addition to the coarse filter outlined above, a fine filter
approach applied to the following sites will help keep these uncommon species of plants and animals
from disappearing from Warren County and Pennsylvania.

Allegheny River BDA
The core of this BDA extends from the mouth of Brokenstraw Creek at Irvine south into Forest County
where it is referred to as the Middle Allegheny River Conservation Area. Over 21-miles of aquatic and
riverine habitats along the Allegheny River in Warren County support nine animal and four plant
species of special concern. High quality silver maple floodplain forests are present along the river.
These forests are dominated by silver maple (Acer saccharinum), sycamore (Platanus occidentalis),
and American elm (Ulmus americana).
This section of the river supports a rich diversity of aquatic organisms, particularly freshwater mussels
and fish, including long-solid (Fusconaia subrotunda), round pigtoe (Pleurobema sintoxia), wavyrayed lampmussel (Lampsilis fasciola), Ohio lamprey (Ichthyomyzon bdellium), and five additional
sensitive species of concern which cannot be named in this report at the request of the jurisdictional
agency overseeing their protection. See fact sheets for Ohio lamprey and elktoe, and the freshwater
mussel fact sheet on pages 257, 267, and 265, respectively, for more information about these species
and mussels in general.
Freshwater mussels, primarily found in streams, are filter feeders that spend their adult lives in the
substrate of stream or lake bottoms. Because mussels are dependent upon good water quality and
physical habitat conditions and an environment that will support populations of host fish, they are
considered good indicators of the health of aquatic ecosystems.
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Brokenstraw Township
Plant species of concern found in floodplain habitat along the Allegheny River include white trout-lily
(Erythronium albidum), stalked bulrush (Scirpus pedicellatus), and Tuckerman's panic-grass
(Panicum tuckermanii). Tuckerman’s panic grass, a Pennsylvania threatened species, inhabits sandy
flats (Rhoads and Block 2000) in the New England and Great Lakes region, including northwestern
Pennsylvania. Stalked bulrush, a member of the large Cyperaceae (Sedge) family, is a grass-like plant
usually found growing in lowland marshes in stream valleys, edges of bogs, boggy meadows, and wet
sandy shorelines (FNA 2003). Its range extends from Newfoundland south to Kentucky and west to
Missouri (NatureServe 2007). In Pennsylvania, this species has been documented in the northwestern
counties of Forest, McKean, Potter, Venango, and Warren.
The river provides habitat for two aquatic species of concern: grassy pondweed (Potamogeton
gramineus), a Pennsylvania-Endangered species, and red-head pondweed (Potamogeton
richardsonii), a Pennsylvania-Threatened species. Both species are rooted aquatic herbs with
submersed leaves.
Threats and Stresses
The presence of numerous freshwater mussel populations and other aquatic species throughout the
Allegheny River is indicative of high water quality. Freshwater mussel populations have been
declining over the past century throughout North America. This decline has been largely attributed to
increased sedimentation, which renders stream bottoms unsuitable as mussel habitat. Erosion, caused
in part by deforestation, poor agricultural practices, and destruction of riparian zones, has led to
increased silt loads and shifting, unstable stream bottoms. Siltation and contaminants, such as heavy
metals, pesticides, and acid mine drainage, have long been recognized as threats to mussels (Ortmann
1909; Ellis 1931; cited in Williams et al. 1993). Increases in siltation can also indirectly impact
freshwater mussel communities by interfering with host fish – mussel interactions. Increased
sedimentation can reduce the abundance, diversity, and reproduction of fish, including the host fish that
are necessary for protection and dispersal of virtually all freshwater mussels during their larval stage.
The increased turbidity associated with suspended sediment loads also interferes with the visual cues
used by both adult mussels and host fish in the transfer of the glochidia, or mussel larvae (Box and
Mossa 1999).
Conservation Recommendations
In the upstream watershed, timbering and road development or other construction activities should be
kept well away from riparian corridors in order to avoid degrading important aquatic and streamside
habitat within the tributaries flowing into the Allegheny River and floodplain habitat along the river.
Land use within the watershed has been compatible with maintaining the high-quality conditions within
this site, but the anticipated upswing in gas development could pose a challenge to maintaining water
quality. Any planning of future development within the watershed should seek to avoid potential
impacts to both the physical character and water quality of the Allegheny River.
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Brokenstraw Township
Anders Run BDA
Anders Run State Forest Natural Area is a 65-acre old-growth hemlock – white pine forest stand
located within the 99-acre Cornplanter State Forest, which is surrounded by the Allegheny National
Forest. The stand of mature white pine within the area is estimated to be about 170 years old, although
a number of windthrown trees have revealed themselves to be 200 to 250 years old. Many white pines
are over 4 feet in diameter. There does not appear to have been any logging except for occasional
cosmetic removal of dead and fallen trees for salvage, and this practice is not a part of the current
management.
Old-growth and younger forests typically differ in their age-structure, or the range of tree ages. Due to
timber harvesting and subsequent regeneration in any given area, second- and third-growth forests
typically have trees that are the same age. In comparison, old-growth forest that has been left in a
natural state has trees that span a range of ages. Over time, natural disturbances such as wind, ice
storms, insect and disease mortality, and fire result in openings in the canopy where regeneration starts
anew, creating a mosaic of different-aged patches and the structural complexity that characterizes oldgrowth.
Old-growth forests also serve a number of ecological functions not necessarily filled by second- or
third-growth forests. These functions include, but are not limited to: providing habitat for organisms
ranging from birds, mammals, amphibians and reptiles, insects, gastropods, plants, fungi, lichens, and
microbes; groundwater purification and storage; the formation of optimal forest soils through the
accumulation of humus in the upper soil horizons, periodic mixing of horizons by uprooting of trees,
and the formation of macropores – linear openings in the soil having much greater permeability than
the surrounding material overlying the bedrock; flood control by means of high absorptive capabilities
and stream bank stabilization; protecting water quality through prevention of siltation; providing a
dependable source of coarse woody debris essential to the functioning of woodland stream ecosystems
(Pennsylvania Wildlands Recovery Project 2003).
Threats and Stresses
Although most of the old-growth trees here are white pine, there are also some old eastern hemlock and
American beech trees here that are vulnerable to hemlock woolly adelgid and beech bark disease,
respectively. See the discussion of threats and stresses for Tionesta Natural Area BDA, page 156, for a
more thorough discussion of these threats. Current management does not allow commercial timbering
in this area, but fragmentation from oil and gas development would threaten the integrity of the oldgrowth ecosystem.
Conservation Recommendations
This area should continue to be managed as a natural area to preserve the old-growth structure of the
forest. Adjacent forest should be managed as a natural area and allowed to mature to improve the size
and quality of the old growth stand.

Confluence of Little Brokenstraw and Brokenstraw Creeks BDA
This Natural Heritage Area is discussed under Pittsfield Township (page 134). Part of the stream
habitat of this BDA falls in Brokenstraw Township. The forested riparian zone should be preserved to
protect water quality.
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Irvine Bean Field BDA

The range of bronze coppers extends from British Columbia to
New Brunswick, south to Virginia and New Mexico
(NatureServe 2007). They have greatly declined in the
northeast in the last several decades, although they are still
considered globally secure. Most Pennsylvania records of this
butterfly are from the southeastern part of the state; there are
only a handful of other records from northern Pennsylvania.
Bronze copper (Lycaena hyllus)
The state rank of this butterfly is still undetermined, because
not enough information is known about its distribution and its conservation needs.

Pete Woods , PNHP

An old bean field dominated by goldenrod (Solidago sp.),
thistle (Cirsium sp.), and dogbane (Apocynum
androsaemifolium), located on the floodplain of the Allegheny
River and within the Allegheny National Forest provides
habitat for bronze copper (Lycaena hyllus). This butterfly
species of concern inhabits low wet meadows and marshes,
especially in river floodplains. Its caterpillars eat water dock
(Rumex orbiculatus), a native species, as well as the introduced
curly dock (Rumex crispus), and smartweeds (Polygonum spp.)

Threats and Stresses
Succession is a threat to the persistence of this species here. In the absence of disturbance this old field
will, over time, return to forest.
Conservation Recommendations
Gaps in our knowledge of bronze copper ecology make it hard to give specific recommendations.
No pesticides that are toxic to butterflies should be used in this area. Disturbances such as mowing
should be avoided during the growing season, and if such disturbances do occur they should be limited
to only part of the field during any one year, leaving the rest of the field as a refuge for the butterflies.
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State
Legal
Status¹

Last Seen

Quality²

G5
-----

High Significance
S1
PE
---------

2/9/2002
4/20/2006
6/2004

B
E
E

Farnsworth Branch BDA
high diversity mistnetting site for bats

GNR

Local Significance
SNR
---

2002

E

Lower Sheriff Run BDA
high diversity mistnetting site for bats

GNR

Local Significance
SNR
---

2002

E

G5
G4
G4
G5
G4
G4
G5
G4
-----

High Significance
S3
--S2S3
--S1S2
--S2S3
--S3S4
--S3
--S2
--S1
-----------

1995
1995
1994
1994
1994
1994
1994
1994
1995
2007

E
E
E
E
E
E
E
E
E
E

GNR

Local Significance
SNR
---

2002

E

PNDI Rank¹
Global

State

NATURAL HERITAGE AREAS:
Confluence of Wildcat Run and Tionesta Creek BDA
awned sedge (Carex atherodes) - Plant
sensitive species of concern³ A
sensitive species of concern³ B

Minister Creek BDA
ocellated darner (Boyeria grafiana) -Dragonfly
superb jewelwing (Calopteryx amata) - Damselfly
harpoon clubtail (Gomphus descriptus) - Dragonfly
midland clubtail (Gomphus fraternus) - Dragonfly
northern pygmy clubtail (Lanthus parvulus) - Dragonfly
Maine snaketail (Ophiogomphus mainensis) - Dragonfly
ski-tailed emerald (Somatochlora elongata) - Dragonfly
zebra clubtail (Stylurus scudderi) - Dragonfly
sensitive species of concern³ A
sensitive species of concern³ B

Minister Creek Upland BDA
high diversity mistnetting site for bats

Minister Valley LCA

Exceptional Significance

Tionesta Creek LCA

Exceptional Significance

OTHER CONSERVATION AREAS: Hickory Creek and Tionesta Creek Drainages IMA

¹ Please refer to Appendix III for an explanation of PNHP ranks and legal status
² Please refer to Appendix IV for an explanation of quality ranks
³ This species is not named at the request of the agency overseeing its protection
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CHERRY GROVE TOWNSHIP
Cherry Grove Township is located in southern Warren County, bordered by Forest County. Almost 90 percent
of the township is forested (Figure 8, p.42), with large tracts of unfragmented forest. There is little agriculture
or development within this township. The headwaters of Minister Creek are located in Cherry Grove
Township, as well as Arnot Run and Little Arnot Run, which are designated as exceptional value streams.
Most of the township is within the Allegheny National Forest. State Game Land #29 is also located within this
municipality. Hickory Creek and Tionesta Creek Drainages Important Mammal Area (IMA) encompasses
Cherry Grove Township.
As is true in the rest of the county, much of the native biodiversity of the township can be maintained by
providing forested buffers along streams and avoiding fragmentation of the largest forest blocks with
additional roads. These general landscape features provide the habitat necessary to keep common species
common. Protection of large forest blocks will additionally protect the water quality of the many headwater
streams originating within them. Any streams that flow through open agricultural areas should be restored
with native trees to protect the stream habitat and improve water quality. Forested stream buffers help filter
surface water runoff, preventing many non-point sources of pollution from entering waterways of the
township. In addition, reforestation of creek and stream banks can help link larger forested blocks together,
contributing to their utility as a natural wildlife corridor. This coarse filter or landscape level approach will
help provide habitat for many of the common native species found throughout the county. In addition to the
coarse filter outlined above, a fine filter approach applied to the following sites will help keep these
uncommon species of plants and animals from disappearing from Warren County and Pennsylvania.

Confluence of Wildcat Run and Tionesta Creek BDA
This Natural Heritage Area is discussed under Watson Township (page 192). Core habitat for two of the three
species of concern at this site falls in Cherry Grove Township. Timber harvesting, road expansion and
maintenance, and off-road vehicle use should be avoided.

Farnsworth Branch BDA
Lower Sheriff Run BDA
Minister Creek Upland BDA
The core habitat of these three BDAs is a forested riparian corridor in the Allegheny National Forest that
supports a high diversity of bats including a species of concern, northern myotis (Myotis septentrionalis).
Delineation of these sites is based on a summer mist-netting study of bats in the Allegheny National Forest and
only those sites where a high diversity of bat species were recorded along with the rare bat species are
included in the inventory as BDAs.
The northern myotis has a range in the east that extends from southern Canada south through the mountains to
the north central panhandle of Florida. It is most abundant in the northern part of the range but relatively rare
across its range both in terms of hibernacula and in summer foraging and maternity areas (NatureServe 2005).
In Pennsylvania, northern myotis is considered a vulnerable species, but this rank may be changed and the
species no longer tracked because recent mist-netting data shows that this species is more abundant than
previously thought (Hart, pers. comm. 2007). The species is generally associated with forested communities
and hibernates in caves, mines, and tunnels from late fall through early spring (Kurta 1982). See the northern
myotis fact sheet, page 242, for more information about this species. The principal requirements of a suitable
hibernaculum are low temperatures above freezing; high humidity; and lack of disturbances, both natural
(floods) and anthropogenic (visitation) (Barbour and Davis 1969). During the summer, the bats that hibernate
in the mine require habitat for roosting and foraging. In general, bat species roost under the bark of trees, and
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forage along streams and forest edges. The suitable physical structures for roosting are most often found in
mature trees or dead snags.
Threats and Stresses
White-nose syndrome is a poorly understood disease that has been killing bats in the northeast as they
hibernate. This disease has started to spread through Pennsylvania, and this population of bats may be at risk.
This site is presently under no other threat since it lies entirely within the Allegheny National Forest and staff
biologists are aware of the presence of a rare bat species. Since bats are insectivores, disruption of the life
cycle of insects, especially those that can be found associated with streams, can have a severe impact on the
breeding success of bat populations. Degradation of water quality within the township can indirectly affect bat
populations by affecting their insect food source.
Conservation Recommendations
The Pennsylvania Game Commission can provide the best and most current management recommendations for
bats. Considerations may include appropriate forest management to maintain contiguous forest that includes
the older trees needed by the bats, avoiding the release of pesticides within the habitat area to maintain the
bats’ food supply and prevent them being poisoned by toxic compounds in the food chain, and maintaining a
tall forest buffer along roads to prevent bat road kills (a low canopy may cause bats to fly into the path of
traffic). Further assessment of what areas are being used as bat hibernacula in the Allegheny National Forest
will be useful in guiding conservation of this population. Generally, maintaining and cultivating forest cover
will increase the amount of available habitat for bats.

Minister Creek BDA
Minister Creek BDA includes portions of Tionesta Creek and Minister Creek and riparian forests that serve as
habitat for a sensitive species of concern and eight species of rare and imperiled odonates: ocellated darner
dragonfly (Boyeria grafiana), superb jewelwing, (Calopteryx amata), harpoon clubtail dragonfly
(Gomphus descriptus), midland clubtail dragonfly (Gomphus fraternus), northern pygmy clubtail (Lanthus
parvulus), Maine snaketail (Ophiogomphus mainensis), ski-tailed emerald dragonfly (Somatochlora
elongata), and zebra clubtail (Stylurus scudderi). Tionesta Creek is a small, moderate gradient river with
frequent riffles or light rapids. Its substrate consists largely of cobbles and boulders with lesser amounts of
gravel and sand (Bier et al. 1997). Minister Creek is a shallow, medium to high gradient stream with many
riffles and runs and alternating side pools.
Dragonflies and damselflies have three stages in their life cycle: egg, nymph, and adult. They deposit their
eggs in or near water, and the species occurring within this BDA are river-breeding odonates that utilize clear,
rapid, rocky streams and rivers with silt-bottomed pools. After the eggs hatch, the nymphs remain in the water
through several instars (stages between moltings of the exoskeleton), feeding on small aquatic organisms until
they eventually emerge from the water as terrestrial adults.
Both sensitive species of concern depend on creeks and rivers with clean water and substrates of gravel and
larger rocks. One of the species migrates long distances from the lower reaches of its stream habitat to
upstream reaches where it spawns.
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Threats and Stresses
All the rare species occurring within these BDAs are dependent upon high-quality stream habitat for their
continued success; each of these species is particularly vulnerable to siltation within riffle and run habitats.
Runoff from dirt and gravel roads in close proximity to streams can contribute to physical degradation of
stream channels and erosion and pollution of in the streams. Loss of forest cover within riparian zones may
also result in increased water temperatures and disruption of natural nutrient cycling linked to streams.
Removal of forest cover on steep slopes is especially problematic because of the potential for increased runoff
and erosion following storm events.
Conservation Recommendations

PNHP

Preserving forested stream corridors is key to maintaining high water quality. Timbering and road
development or other construction activities should be kept well away from riparian corridors in order to avoid
degrading important aquatic and streamside habitat.

A stream flowing through a hemlock forest in Warren County, 2006
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Columbus Township
PNDI Rank¹

State
Legal
Status¹

Global

State

GNR
G5
G5
G5
G5
G5T5
---

Exceptional Significance
S3S4
--5/21/1986
S2
PT
6/6/1996
S3
PR
5/29/1990
S2
--6/4/1996
S2
PT
6/6/1996
S3S4
TU
6/6/1996
----6/4/1996

B
E
E
E
E
E
C

G5
G4

High Significance
S1
PE
9/24/1995
S1
--9/24/1995

E
E

G3
G5
G5T5
---

High Significance
S3
PT
6/15/1996
S2
PT
5/24/1996
S3S4
TU
9/23/1995
----6/7/1997

B
E
E
E

Last Seen

Quality²

NATURAL HERITAGE AREAS:
Benson Swamp BDA
hemlock – mixed hardwood palustrine forest - Community
lesser panicled sedge (Carex diandra) - Plant
soft-leaved sedge (Carex disperma) - Plant
Clinton's wood fern (Dryopteris clintoniana) - Plant
red currant (Ribes triste) - Plant
highbush-cranberry (Viburnum trilobum) - Plant
sensitive species of concern³
Brokenstraw Creek BDA
broad-leaved water-plantain (Alisma triviale) - Plant
pumpkin ash (Fraxinus profunda) - Plant
Brokenstraw Valley Seepage Flats BDA
bog bluegrass (Poa paludigena) - Plant
red currant (Ribes triste) - Plant
highbush-cranberry (Viburnum trilobum) - Plant
sensitive species of concern³

Cold Spring Brook BDA
brook stickleback (Culaea inconstans) - Fish
American brook lamprey (Lampetra appendix) - Fish

G5
G4

High Significance
S3
PC
S3
PC

5/5/2005
5/5/2005

E
E

Columbus BDA
elktoe (Alasmidonta marginata) - Mussel
creek heelsplitter (Lasmigona compressa) - Mussel
wavy-rayed lampmussel (Lampsilis fasciola) - Mussel

G4
G5
G5

High Significance
S4
--9/20/1991
S2S3
--9/20/1991
S4
--9/20/1991

E
E
E

G5
G5
G5
G5
G5
G5T5

Exceptional Significance
S1
PE
8/3/1994
S2
--6/13/1996
S2
PT
5/30/1995
S1
PE
5/30/1995
S2
PT
5/30/1995
S3S4
TU
8/3/1994

E
E
E
E
E
E

Plank Road BDA
Bebb's sedge (Carex bebbii) - Plant
Clinton's wood fern (Dryopteris clintoniana) - Plant
thin-leaved cotton-grass (Eriophorum viridicarinatum) - Plant
naked bishop's-cap (Mitella nuda) - Plant
red currant (Ribes triste) - Plant
highbush-cranberry (Viburnum trilobum) - Plant
(Continued on following page)

¹ Please refer to Appendix III for an explanation of PNHP ranks and legal status
² Please refer to Appendix IV for an explanation of quality ranks
³ This species is not named at the request of the agency overseeing its protection
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Columbus Township (continued)
PNDI Rank¹
Global

State

State
Legal
Status¹

Last Seen

Quality²

NATURAL HERITAGE AREAS:
Shayne's Fen BDA
brook stickleback (Culaea inconstans) - Fish
blue-tipped dancer (Argia tibialis) - Damselfly
river jewelwing (Calopteryx aequabilis) - Damselfly
Halloween pennant (Celithemis eponina)
golden saxifrage - sedge rich seep – Plant Community
downy willow-herb (Epilobium strictum) - Plant
slender cotton-grass (Eriophorum gracile) - Plant
hooded ladies'-tresses (Spiranthes romanzoffiana) -Plant
autumn willow (Salix serissima) - Plant
sensitive species of concern³
Tamarack Swamp BDA
brook stickleback (Culaea inconstans) - Fish
Baltimore checkerspot (Euphydryas phaeton) - Butterfly
black dash (Euphyes conspicuus) - Butterfly
dion skipper (Euphyes dion) - Butterfly
broad-winged skipper (Poanes viator viator) - Butterfly
eyed brown (Satyrodes eurydice) - Butterfly
comet darner (Anax longipes) - Dragonfly
spatterdock darner (Rhionaeschna mutata) - Dragonfly
buckthorn - sedge - golden ragwort fen – Plant Community
bog-rosemary (Andromeda polifolia) - Plant
water sedge (Carex aquatilis) - Plant
soft-leaved sedge (Carex disperma) - Plant
prairie sedge (Carex prairea) - Plant
matted spike-rush (Eleocharis intermedia) - Plant
downy willow-herb (Epilobium strictum) - Plant
slender cotton-grass (Eriophorum gracile) - Plant
creeping snowberry (Gaultheria hispidula) - Plant
southern twayblade (Listera australis) - Plant
hairy honeysuckle (Lonicera hirsuta) - Plant
mountain fly honeysuckle (Lonicera villosa) - Plant
naked bishop's-cap (Mitella nuda) - Plant
red currant (Ribes triste) - Plant
autumn willow (Salix serissima) - Plant
pod-grass (Scheuchzeria palustris) - Plant
mountain starwort (Stellaria borealis) - Plant
sensitive species of concern³

G5
G5
G5
G5
-G5?
G5
G5
G4
---

Exceptional Significance
S3
PC
9/24/2004
S1
-6/20/2006
S2
-6/20/2006
S2S3
--6/20/2006
S
-6/1995
S3
PE
8/26/1993
S1
PE
6/17/1994
S1
PE
8/7/1994
S2
PT
8/2/1993
----6/17/1994

E
E
E
E
E
E
E
E
E
E

G5
G4
G4
G4
G5T4
G4
G5
G4
GNR
G5
G5
G5
G5?
G5
G5?
G5
G5
G4
G4G5
G5
G5
G5
G4
G5
G5
---

Exceptional Significance
S3
PC
5/5/2005
S2S4
--7/9/2005
S3
--7/9/2005
S1
--7/9/2005
S1
--7/19/2001
S1S3
--7/9/2005
S1S2
--6/17/1995
S1
--6/17/1995
S1
--6/1/1995
S3
PR
7/21/1990
S2
PT
6/10/1992
S3
PR
8/29/1992
S2
PT
5/28/1993
S2
PT
9/1/1992
S3
PE
8/29/1992
S1
PE
5/29/1990
S3
PR
6/05/1992
S1
PE
6/5/1992
S1
TU
7/10/1993
S1
PE
5/21/1994
S1
PE
5/20/1993
S2
PT
6/5/1992
S2
PT
5/28/1993
S1
PE
7/21/1990
S1S2
--7/10/1993
----9/1/1992

E
E
E
E
E
E
C
B
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E

OTHER CONSERVATION AREAS: Toplovich Bog, Northern Allegheny Conservation Association
¹ Please refer to Appendix III for an explanation of PNHP ranks and legal status
² Please refer to Appendix IV for an explanation of quality ranks
³ This species is not named at the request of the agency overseeing its protection
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COLUMBUS TOWNSHIP
Columbus Township is located in the northwest corner of Warren County, bordered by Erie County and
New York. This township contains the smallest amount (45 percent) of forest in the county (Figure 8),
and much of it is fragmented. Nearly 36 percent of the land within Columbus Township is devoted to
agriculture, the highest in the county. A large amount of the land in this municipality is wetlands (13
percent), which are found along Brokenstraw and Coffee Creeks, and in the north of the township in
Tamarack Swamp. Tamarack Swamp is located in State Game Land #197. State Game Lands #263
and #306 are also located within this township. No Important Mammal Areas (IMAs) or Important
Bird Areas (IBAs) are located within Columbus Township.
As is true in the rest of the county, much of the native biodiversity of the township can be maintained
by providing forested buffers along streams and avoiding fragmentation of the largest forest blocks
with additional roads. These general landscape features provide the habitat necessary to keep common
species common. Protection of large forest blocks will additionally protect the water quality of the
many headwater streams originating within them. The streams that flow through open agricultural
areas should be restored with native trees to protect the stream habitat and improve water quality.
Forested stream buffers help filter surface water runoff, preventing many non-point sources of pollution
from entering waterways of the township. In addition, reforestation of creek and stream banks can help
link larger forested blocks together, contributing to their utility as a natural wildlife corridor. This
coarse filter or landscape level approach will help provide habitat for many of the common native
species found throughout the county. In addition to the coarse filter outlined above, a fine filter
approach applied to the following sites will help keep these uncommon species of plants and animals
from disappearing from Warren County and Pennsylvania.

Benson Swamp BDA
This Natural Heritage Area is discussed under Freehold Township (page 97). Part of the wetland and
forest habitat of this BDA falls in Columbus Township. Forest cover should be left intact and best
management practices for agriculture should be implemented to protect water quality in the wetland.

Brokenstraw Creek BDA
This Natural Heritage Area is discussed under Spring Creek Township (page 167). Part of the
watershed of the supporting landscape of this BDA falls in Columbus Township. Forest cover should
be left intact and best management practices for agriculture should be implemented to protect water
quality in the wetland.
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Brokenstraw Valley Seepage Flats BDA
Plank Road BDA
These two BDAs, separated by Brokenstraw Creek,
each support populations of highbush-cranberry
(Viburnum trilobum) and red currant (Ribes
triste), plant species of concern in Pennsylvania.
Bog bluegrass (Poa paludigena), a grass species of
concern, and an additional sensitive species of
concern that cannot be named at the request of the
jurisdictional agency overseeing its protection are
also found in Brokenstraw Valley Seepage Flats
BDA. Plank Road BDA supports four additional
plants species of special concern including Bebb’s
sedge (Carex bebbii), Clinton’s wood fern
(Dryopteris clintoniana), naked bishop's-cap
(Mitella nuda), and thin-leaved cotton-grass
(Eriophorum viridicarinatum).

Doug Waylett

Brokenstraw Valley Seepage Flats BDA is
primarily forested with a seepage channel that
flows to an intermittent stream that is a tributary to
Brokenstraw Creek. Pockets of speckled alder
(Alnus rugosa) scrub-shrub wetland are within the
forested areas. Dominant tree species are eastern
white pine (Pinus strobus), eastern hemlock (Tsuga Naked bishop’s cap (Mitella nuda)
canadensis), birch (Betula sp.), and red maple
(Acer rubrum). Several characteristic common sedge species include Carex leptalea, C. bromoides, C.
canadense, and C. brunnescens. Nearly half of the core habitat for this BDA lies within State Game
Land #197. Plank Road BDA is located south of Brokenstraw Creek and is known as the Hansen Tract
to local botanists. This site is comprised of a densely vegetated herbaceous seep beneath a powerline
right-of-way within a small patch of forest. Agricultural development is prominent in the surrounding
landscape to the west and much of the land is forested east of the core habitat. Two paved road pass
through the site.
All plant species of concern found at both of these BDAs are associated with wetland habitats.
Highbush-cranberry is found in swamps, fens and wet woods in Pennsylvania. Its range extends from
southern Canada south to Kentucky and Missouri. It is considered vulnerable and has been
recommended for Pennsylvania rare status. Red currant, a Pennsylvania threatened species, is rare in
wet, rocky woods, swamps, and cliffs (Rhoads and Block 2000) in the northern part of the state. This
species is considered to be imperiled in Pennsylvania.
Bog bluegrass, a Pennsylvania threatened species, is found in boggy woods and swamps in northwest,
northeast, southeast and south-central Pennsylvania (Rhoads and Block 2000). Its range extends from
Minnesota to New York, south to North Carolina and Iowa (NatureServe 2007). This species is
considered to be vulnerable both in Pennsylvania and globally. Bebb's Sedge is a Pennsylvania
endangered species. It may be easily overlooked or misidentified because it can be very hard to
identify. An obligate wetland species, it is found in calcareous or neutral wet meadows, moist sand
flats, and shores (Rhoads and Block 2000). Its distribution spans across the northern part of the
continent from Alaska to Labrador and south to Nevada and Virginia. In Pennsylvania it is found in a
few counties across the northern half of the commonwealth. It is considered critically imperiled in the
Pennsylvania.
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Clinton’s woodfern, a plant species of special concern, occurs in swampy woods, especially red maple
swamps. It is found in northeastern U.S. as far west as Illinois and as far south as Maryland. In
Pennsylvania, this woodfern is found in several counties across the commonwealth and is considered
an imperiled species. See the Clinton’s woodfern fact sheet, page 278, for more information.
Naked bishop’s-cap, a Pennsylvania endangered species, is rare in swamps and moist, mossy woods
(Rhoads and Block 2000). Its range extends from northern North America south to Washington and
Pennsylvania. In Pennsylvania, it has only been recorded at the northern edge of the state and is
considered critically imperiled. Thin-leaved cotton grass, a Pennsylvania threatened plant species, is
found in bogs, wet meadows, and swamps. It distribution extends across North America from Alaska
to Labrador, and south to Colorado and New Jersey. Within Pennsylvania, it is found only in
northwestern and northeastern counties and is considered imperiled.
Threats and Stresses
Viburnum leaf beetle (Pyrrhalta viburni) is an introduced pest that eats highbush cranberry and other
species of Viburnum. Within Pennsylvania, this pest has spread throughout the range of highbush
cranberry, and is decimating populations of the shrub. It is not known whether this population has been
colonized by beetles yet, but all populations of highbush cranberry are at serious risk.
Non-point source pollution from agricultural development and residential areas (e.g., road runoff)
within the core habitat and immediate watersheds of these wetland habitats pose the greatest threat to
both BDAs. Application of herbicides and mowing for maintenance of the powerline right-of-way in
Plank Road BDA also poses a threat to rare species found in this BDA. Displacement by invasive
exotic plant species that typically colonize disturbed habitats also may be a threat.
Conservation Recommendations
Management options for the control of viburnum leaf beetle should be investigated.
Remaining forest cover in the immediate watershed surrounding both BDAs should be left intact to
provide a buffer against non-point source pollutants such as sediments and chemicals. Establishing
riparian buffers adjacent to the wetland and encouraging local landowners to properly manage
agricultural nutrients would aid in lessening the input of runoff into these areas and help to limit the
eutrophication of streams that flow into them. The U.S. Environmental Protection Agency’s (EPA)
Agricultural Management Practices for Water Quality Protection module (available online at
http://www.epa.gov/watertrain/agmodule/) outlines eight basic types of agricultural practices that are
suitable for reducing or minimizing water quality impacts as part of a watershed approach to
management. These practices are often called Best Management Practices, or BMPs.

Cold Spring Brook BDA
The section of Cold Spring Brook that lies within this site provides habitat for American brook
lamprey (Lampetra appendix) and brook stickleback (Culaea inconstans), two fish species of
concern. Cold Spring Brook, a moderate-gradient small stream with sandstone geology, is a tributary
to Coffee Creek. The southern third of this site is within State Game Land #306.
Both animals of concern at this site are considered imperiled in Pennsylvania. The American brook
lamprey requires cool, clear water and inhabits large creeks and small to medium rivers (NatureServe
2007). Eggs of this species are laid in nests in riffles and runs with a gravel/sand substrate and a strong
current. Once the larvae hatch, they burrow into the loose substrate of pools or slow-moving water
near stream banks, where they feed on plankton. The larval stage may last several years. The animal
becomes sexually mature during the period of transformation from larva into adult (NatureServe 2007).
This species is harmless to fish, since they do not eat during the short adult phase. Its distribution
extends from Arkansas to Ontario in the West and from Alabama and North Carolina to Quebec in the
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east. In Pennsylvania, this lamprey species has previously only been recorded in Monroe, Venango and
Warren counties.
Brook stickleback, a fish species of special concern, is found in lakes and ponds with vegetation, as
well as in the backwaters of small rivers and streams. Its distribution spans across Canada from British
Columbia to Nova Scotia and south to Colorado and Pennsylvania. See the brook stickleback fact
sheet, page 251, for more information about this species.
Threats and Stresses
Maintaining suitable aquatic habitat is key to the continued success of this species. Two roads and the
Erie-Lackawanna Railroad run through the BDA. Runoff from dirt and gravel roads in close proximity
to waterways can contribute to physical degradation of their channels and erosion and sediment
pollution in streams and rivers. Non-point source pollution from agricultural development and
residential areas within the immediate watershed of the stream also pose a threat. Additional loss of
forest cover within the core areas may also result in increased water temperatures and disruption of
natural nutrient cycling linked to the river. If forest cover is substantially reduced within the
watersheds, water quality is likely to decline from increased sediment loads.
Conservation Recommendations
Remaining forest cover in the immediate watershed surrounding Cold Spring Brook should be left
intact to provide a buffer against non-point source pollutants such as sediments and chemicals.
Establishing riparian buffers adjacent to the stream and encouraging local landowners to properly
manage agricultural nutrients would aid in lessening the input of runoff into the stream. The U.S.
Environmental Protection Agency’s (EPA) Agricultural Management Practices for Water Quality
Protection module (available online at http://www.epa.gov/watertrain/agmodule/) outlines eight basic
types of agricultural practices that are suitable for reducing or minimizing water quality impacts as part
of a watershed approach to management. These practices are often called Best Management Practices,
or BMPs.

Columbus BDA
Columbus BDA contains aquatic habitat at the confluence of Coffee Creek and Brokenstraw Creek,
two low gradient streams with sandstone geology, that supports three species of mussels— creek
heelsplitter (Lasmigona compressa), elktoe (Alasmidonta marginata), and wavy-rayed lampmussel
(Lampsilis fasciola). See the creek heelsplitter, elktoe, and freshwater mussels fact sheets on pages
271, 267 and 265, respectively, for more information about these species and mussels in general.
Freshwater mussels, primarily found in streams, are filter feeders that spend their adult lives in the
substrate of stream or lake bottoms. Because mussels are dependent upon good water quality and
physical habitat conditions and an environment that will support populations of host fish, they are
considered good indicators of the health of aquatic ecosystems.
Threats and Stresses
The presence of freshwater mussel populations is indicative of high water quality. Freshwater mussel
populations have been declining over the past century throughout North America. This decline has
been largely attributed to increased sedimentation, which renders stream bottoms unsuitable as mussel
habitat. Erosion, caused in part by deforestation, poor agricultural practices, and destruction of riparian
zones, has led to increased silt loads and shifting, unstable stream bottoms. Siltation and contaminants,
such as heavy metals, pesticides, and acid mine drainage, have long been recognized as threats to
mussels (Ortmann 1909; Ellis 1931; cited in Williams et al. 1993). Increases in siltation can also
indirectly impact freshwater mussel communities by interfering with host fish – mussel interactions.
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Increased sedimentation can reduce the abundance, diversity, and reproduction of fish, including the
host fish that are necessary for protection and dispersal of virtually all freshwater mussels during their
larval stage. The increased turbidity associated with suspended sediment loads also interferes with the
visual cues used by both adult mussels and host fish in the transfer of the glochidia (mussel larvae)
(Box and Mossa 1999).
Conservation Recommendations
Preserving forested stream corridors is key to maintaining high water quality. Timbering and road
development or other construction activities should be kept well away from riparian corridors in order
to avoid degrading important aquatic and streamside habitat. Although the surrounding watershed is
not as closely linked to the stream ecosystem as are the riparian zones, a high degree of forest cover
should be maintained for additional protection of the water quality and ecological integrity of the
aquatic ecosystems.

Shayne’s Fen BDA
A section of Brokenstraw Creek and a golden saxifrage—sedge rich seep, a Pennsylvania rare natural
community, form the core of this BDA that supports three animal and five plant species of special
concern. Rare animal species were found in Brokenstraw Creek including three dragonfly species of
concern, blue-tipped dancer (Argia tibialis), river jewelwing (Calopteryx aequabilis), and
Halloween pennant (Celithemis eponina). Dragonflies, as with other members of the Order Odonata,
have three stages in their life cycle: egg, nymph, and adult. Odonates oviposit their eggs in or near
water, and the species occurring within this BDA are river-breeding odonates that utilize clear, rapid,
rocky streams and rivers with silt-bottomed pools. After the eggs hatch, the nymphs remain in the
water through several instars (stages between moltings of the exoskeleton), feeding on small aquatic
organisms until they eventually emerge from the water as terrestrial adults.
Brook stickleback (Culaea inconstans), a fish species of special concern, was recorded in
Brokenstraw Creek at this site. This species inhabits lakes and ponds with vegetation, as well as in the
backwaters of small rivers and streams. Its distribution spans across Canada from British Columbia to
Nova Scotia and south to Colorado and Pennsylvania. See the brook stickleback fact sheet, page 251,
for more information about this species.
Five plant species of concern were observed in the golden saxifrage—sedge rich seep. All six species
are northern species that are at the southern extent of their ranges in Pennsylvania. Autumn willow
(Salix serissima) is a Pennsylvania threatened species which usually occurs in fens and wet meadows
with calcareous soils (Rhoads and Block 2000), and in Pennsylvania is currently documented only in
the northwestern counties and in Northampton County. Downy willow-herb (Epilobium strictum), a
Pennsylvania endangered species, is currently known from a few counties in Pennsylvania. Like the
previous species, downy willow herb is a calciphile and occurs here because of the alkaline chemistry
of the seep’s water. Hooded ladies'-tresses (Spiranthes romanzoffiana), endangered in Pennsylvania,
is an orchid with a helical spike of small white hooded flowers. Slender cotton-grass (Eriophorum
gracile) grows a cottonball-like tuft of seeds at the end of a tall stem. Endangered in Pennsylvania, this
species is found in the northeastern and northwestern glaciated regions of the Commonwealth. One
reason for the rarity of this species in the commonwealth is a very low level of genetic diversity,
leading to a very low level of reproduction by seed (Barr 1996). This means that the species reproduces
primarily through rhizomes making it very difficult for it to colonize new areas or areas from which it
has been extirpated. Also found in the seep is a sensitive species of concern that cannot be named at
the request of the jurisdictional agency overseeing its protection.
Dominant plant species observed in this section of the BDA include speckled alder (Alnus rugosa),
silver maple (Acer saccharinum), red maple (Acer rubrum), honeysuckle (Lonicera sp.), silky dogwood
(Cornus amomum), willows (Salix spp.), skunk cabbage (Symplocarpus foetidus), and reed canary grass
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(Phalaris arundinacea). A small section of this BDA lies within State Game Land #197. Surrounding
land uses include cultivated fields, pasture, forest, gravel mining, and rural residential.
Threats and Stresses
As with all aquatic species, maintaining suitable stream habitat is key to the continued success of these
species. Runoff from dirt and gravel roads in close proximity to streams can contribute to physical
degradation of stream channels and erosion and sediment pollution in streams as well as impact the
quality of adjacent wetland habitat. Loss of forest cover within the supporting landscape would
probably result in physical degradation of the stream channels, erosion and sediment pollution in the
streams, higher water temperatures, and disruption of natural nutrient cycling linked to the streams.
Additionally, if forest cover is substantially reduced within the watersheds, water quality in wetlands is
likely to decline from increased sediment loads.
Conservation Recommendations
Preserving forested stream corridors is key to maintaining high water quality. Timbering and road
development or other construction activities should be kept well away from riparian corridors in order
to avoid degrading important aquatic and wetland habitats. A high degree of forest cover should be
maintained for additional protection of the water quality and ecological integrity of the aquatic
ecosystems and adjacent natural communities.

Tamarack Swamp BDA
The core of this BDA includes a buckthorn – sedge-golden ragwort fen, a Pennsylvania rare natural
community, as well as an acidic glacial peatland complex. This complex of natural communities
almost certainly contains natural communities of special concern, although additional surveys are
needed to verify preliminary data. Together, these natural communities support 17 plant and 8 animal
species of special concern. The core of Tamarack Swamp BDA is nearly contained within State Game
Land #197 and the Toplovich Bog property of the Northern Allegheny Conservation Association.
Sulphur Springs, Columbus Bog and Toplovich Bog, which lie in the southern half of this BDA, are
combined under Tamarack Swamp in this report because of the overlap in rare species distribution.
Tamarack Swamp BDA is one of the best examples of northern bogs in western Pennsylvania – a
classic kettlehole bog comprised of several zones of vegetation. A kettlehole is a depression in the
landscape resulting from a large chunk of ice that was buried in debris left by a receding glacier. The
wetland we see today is built on top of 12,000 years of accumulated organic matter. The outer zone is
a mucky coniferous forest dominated by eastern hemlock (Tsuga canadensis) and eastern white pine
(Pinus strobus). Moving inward, the forest transitions into willow/speckled alder scrub-shrub habitat,
then floating sphagnum (Sphagnum spp.), with the innermost zone being an open pool of water with
watershield (Brasenia schreberi) and spatterdock (Nuphar lutea) growing in it. The floating mat of
sphagnum moss contains an exceptionally abundant stand of sundews (Drosera sp.). The shrub zone
includes leatherleaf (Chamaedaphne calyculata), chokeberry (Aronia sp.), bog rosemary (Andromeda
polifolia), Labrador tea (Ledum groenlandicum), and pitcher plants (Sarracenia sp).
A number of the rare plants occur here because of the acidic, nutrient-poor bog conditions. One of
those is bog rosemary (Andromeda polifolia), vulnerable in Pennsylvania, which occurs in bogs and
peaty wetlands. Pod-grass (Scheuchzeria palustris) is a Pennsylvania endangered species found in
sphagnum bogs in Erie, Warren, and Dauphin Counties (Rhoads and Block 2000). This species is the
only member of the Scheuchzeria family that occurs in Pennsylvania. Soft-leaf sedge (Carex
disperma) is a Pennsylvania rare species that occurs in bogs and wet acidic woods (Rhoads and Block
2000). Though secure and widespread in North America, it is rare in Pennsylvania, having only been
found in the northern counties. Another bog-adapted species is slender cotton-grass (Eriophorum
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gracile), which grows a cottonball-like tuft of seeds at the end of a tall stem. Endangered in
Pennsylvania, this species is found in the northeastern and northwestern glaciated regions of the
Commonwealth. One reason for the rarity of this species in the commonwealth is a very low level of
genetic diversity, leading to a very low level of reproduction by seed (Barr 1996). This means that the
species reproduces primarily through rhizomes making it very difficult for it to colonize new areas or
areas from which it has been extirpated. Southern twayblade (Listera australis) is a bog-loving orchid
found in the gulf coast and east coast states, and is a species of concern in all states and provinces that
have ranked it. It is endangered in Pennsylvania, currently only known to occur in Warren County.
In contrast to the acid-adapted plants described above, some rare plants at this site are calciphiles,
adapted to low-pH, high-calcium conditions. It is not unusual for different areas of a wetland complex
such as this to have very different chemistry. Areas fed by surface water tend to be acidic, while areas
fed by groundwater percolating through glacial deposits tend to be basic. One of the calciphiles here is
autumn willow (Salix serissima). This Pennsylvania threatened species usually occurs in fens and wet
meadows with calcareous soils (Rhoads and Block 2000), and is found primarily in the northwestern
counties and in Northampton County. Matted spike rush (Eleocharis intermedia), another
Pennsylvania threatened species, is found on calcareous substrate in marshes, wet meadows and stream
banks (Rhoads and Block 2000). It is found mostly in the southeastern and northwestern counties of
Pennsylvania. Its distribution spans from Quebec and Ontario in the north, south to Virginia and
Mississippi. In most of the southern portion of its range it is listed as critically imperiled. It is ranked
as imperiled in Pennsylvania, although secure globally. Red current (Ribes triste), threatened in
Pennsylvania, grows in wet, rocky woods, swamps and cliffs (Rhoads and Block 2000). It occurs in the
n of the Commonwealth. Prairie sedge (Carex prairea) is a Pennsylvania threatened plant found in
wet calcareous marshes and fens (Rhoads and Block 2000) in several Pennsylvania counties. Water
sedge (Carex aquatilis) is found through most of North America, but has only been recorded in three
counties in Pennsylvania, where it is threatened and considered imperiled. It grows in marshy swales
(Rhoads and Block 2000) and is used to identify calcareous fen community types in New England and
New York. Downy willow-herb (Epilobium strictum), a Pennsylvania endangered plant species, is
found in wet meadows, thickets, and calcareous marshes in several counties in Pennsylvania (Rhoads
and Block 2000).
A number of the rare plants here are northern species at the southern extent of their ranges. Though
most of these species are globally secure or apparently secure, they are rare in Pennsylvania both
because they are at the boundary of climatic conditions that they can tolerate, and because of wetland
habitat loss. These plants include bog rosemary, slender cotton grass, autumn willow, and downy
willow-herb (described above), as well as the species that follow. Hairy honeysuckle (Lonicera
hirsuta) is a woody vine with hairy leaves, yellow to orange flowers, and red berries. Critically
imperiled in Pennsylvania, it grows in moist woods, swamps, and rocky thickets (Rhoads and Block
2000) currently known to occur in Luzerne, Wayne, and Warren Counties. Mountain fly honeysuckle
(Lonicera villosa), another honeysuckle species, is a shrub with hairy leaves, yellow flowers, and blue
fruit. Endangered in Pennsylvania, it occurs in bogs, swamps, and wet thickets (Rhoads and Block
2000) currently in Monroe, Warren and Centre Counties. Mountain starwort (Stellaria borealis) is a
thin-stemmed, branching herb with small white flowers. Critically imperiled in Pennsylvania, it grows
on moist slopes, swamps and stream banks (Rhodes and Block 2000). See the mountain starwort fact
sheet, page 283, for more information. Naked bishop’s-cap (Mitella nuda) occurs in swamps and
moist, mossy woods (Rhoads and Block 2000) with a single spike of delicate white flowers growing
from a basal clump of leaves. Endangered in Pennsylvania, it is currently only known to occur in Pike
and Warren Counties. Creeping snowberry (Gaultheria hispidula) is a small creeping vine that occurs
in cool, moist, shaded habitats in the northern parts of the state. It is considered a vulnerable species in
Pennsylvania. See the creeping snowberry fact sheet, page 281, for more information on this species.
One additional sensitive plant species of concern occurs in Tamarack Swamp, but further details
cannot be given at the request of the jurisdictional agency overseeing its protection.
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Other plants of Tamarack Swamp BDA
Common name

Scientific name

Common name

Scientific name

cucumber magnolia
quaking aspen
pin cherry

Magnolia acuminata
Populus tremuloides
Prunus pensylvanica

multiflora rose
swamp rose
common cattail
arrow-wood

Rosa multiflora
Rosa palustris
Typha latifolia
Viburnum dentatum

fowl mannagrass
tufted loosestrife
forget-me-not
sensitive fern
interrupted fern
canary-grass
timothy
burnet saxifrage
heal-all
black-eyed-Susan
dock
skunk cabbage
meadow-rue

Glyceria striata
Lysimachia thyrsiflora
Myosotis sp.
Onoclea sensibilis
Osmunda claytonia
Phalaris sp.
Phleum pratense
Pimpinella sp.
Prunella vulgaris
Rudbeckia hirta
Rumex sp.
Symplocarpus foetidus
Thalictrum sp.

Trees
red maple
sugar maple
ash
silky dogwood
winterberry
honeysuckle
ninebark
sumac
purple-stemmed angelica
milkweed
a sedge
a sedge
a sedge
a sedge
a sedge
tussock sedge
turtlehead
lamb’s quarters
water hemlock
orchardgrass
crested wood fern

Acer rubrum
Acer saccharum
Fraxinus sp.
Shrubs
Cornus amomum
Ilex verticillata
Lonicera sp.
Physocarpus opulifolius
Rhus sp.
Herbs
Angelica atropurpurea
Asclepias sp.
Carex comosa
Carex crinita
Carex lacustris
Carex lurida
Carex stipata
Carex stricta
Chelone glabra
Chenopodium album
Cicuta maculata
Dactylis glomerata
Dryopteris cristata

Bill Bouton

Five butterfly species of concern occur at Tamarack Swamp. Baltimore checkerspot (Euphydryas
phaeton), a vulnerable species in Pennsylvania, depends mainly on turtlehead (Chelone glabra) as host
for its caterpillars, although they can switch to other host plants after overwintering. The eyed brown
(Satyrodes eurydice), at the southern extent of its
range in Pennsylvania, depends on open sedge
meadows, where its uses a variety of sedges as
host plants. The black dash (Euphyes
conspicuus), a vulnerable species in
Pennsylvania, is found at the edges of wetlands,
where its caterpillars live on sedges and rushes.
The Great Lakes subspecies of broad-winged
skipper (Poanes viator viator), a critically
imperiled species in Pennsylvania, relies on a
variety of grasses and sedges, while the dion
skipper (Euphyes dion) uses sedges and rushes.
See the dion skipper fact sheet on page 273 for
Eyed brown (Satryodes eurydice), a rare butterfly of
more information about this species.
Tamarack Swamp BDA

Two critically imperiled dragonfly species occur at this site: comet darner (Anax longipes) and
spatterdock darner (Rhionaeschna mutata). Both species rely on ponds, with the comet darner
tending to prefer habitats with emergent grasses, and the spatterdock darner preferring areas with water
lilies.
One fish species of concern lives in Tamarack Swamp – the brook stickleback (Culaea inconstans).
See the fact sheet on page 251, for more information about this species.
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Birds observed during the breeding season at Tamarack Swamp BDA
In alder/willow shrub swamp
swamp sparrow
great crested flycatcher
common yellowthroat
American robin
song sparrow
hairy woodpecker
cedar waxwing
gray catbird
American goldfinch
yellow warbler
belted kingfisher
eastern kingbird
veery

blackbird
chestnut-sided warbler
tree swallow
great blue heron
mourning dove
Canada warbler
blue jay
American redstart
red-eyed vireo
red-winged blackbird
turkey vulture
wood duck
eastern phoebe

In forest surrounding
the swamp
broad-winged hawk
red-shouldered hawk
black-capped chickadee
scarlet tanager
Canada warbler
chestnut-sided warbler
red-eyed vireo
yellow-billed cuckoo
common raven
American crow

Threats and Stresses
Given that much of the core of this BDA is located within protected lands, the species of special
concern are under no immediate threat. However, the spread of invasive plants that are already present
at the site may be a future problem.
Conservation Recommendations

PNHP

The current management is compatible with maintaining the populations of the sensitive species
present at this site. Monitoring and managing water levels in support of the wetland species utilizing
this area year round are recommended.

Tamarack Swamp BDA, 2006
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PNDI Rank¹
Global

State

State
Legal Status¹ Last Seen

Quality²

NATURAL HERITAGE AREAS:
Allegheny River BDA/LCA
Ohio lamprey (Ichthyomyzon bdellium) - Fish
Wabash pigtoe (Fusconaia flava) - Mussel
long-solid (Fusconaia subrotunda) - Mussel
wavy-rayed lampmussel (Lampsilis fasciola) - Mussel
round pigtoe (Pleurobema sintoxia) - Mussel
white trout lily (Erythronium albidum) - Plant
Tuckerman's panic-grass (Panicum tuckermanii) - Plant
grassy pondweed (Potamogeton gramineus) - Plant
red-head pondweed (Potamogeton richardsonii) - Plant
stalked bulrush (Scirpus pedicellatus) - Plant
sensitive species of concern³ A
sensitive species of concern³ B
sensitive species of concern³ C
sensitive species of concern³ D
sensitive species of concern³ E

Exceptional Significance
G3G4
S2S3
PC
G5
S2
--G3
S1
--G5
S4
--G4
S2
--G5
S3
TU
G3G5
S2
PT
G5
S1
PE
G5
S3
PT
G4
S1
PT
-------------------------------

6/8/2005
2004
2003
2003
2003
2009
9/14/2001
8/10/1989
9/14/2001
7/21/2005
1998
9/1/2004
6/8/2005
2003
2003

E
E
E
E
E
E
E
E
E
E
E
B
E
B
E

Conewango Creek BDA
elktoe (Alasmidonta marginata) - Mussel
cylindrical papershell (Anodontoides ferussacianus) - Mussel
wavy-rayed lampmussel (Lampsilis fasciola) - Mussel
pocketbook (Lampsilis ovata) - Mussel
creek heelsplitter (Lasmigona compressa) - Mussel
round pigtoe (Pleurobema sintoxia) - Mussel
Ohio pebblesnail (Somatogyrus integra) - Snail
Leonard's skipper (Hesperia leonardus)- Butterfly
Roger's clubtail (Gomphus rogersi) - Dragonfly
northern pygmy clubtail (Lanthus parvulus) - Dragonfly
broad-leaved water-plantain (Alisma triviale) - Plant
three-ridge (Amblema plicata) - Plant
small beggar-ticks (Bidens discoidea) - Plant
Tuckerman's panic-grass (Panicum tuckermanii) - Plant
sensitive species of concern³ A
sensitive species of concern³ B

G4
G5
G5
G5
G5
G4
G3
G4
G4
G4
G5
G5
G5
G3G5
-----

Exceptional Significance
S4
--S2S3
--S4
--S3S4
--S2S3
--S2
--S2S4
--S3S4
--S1
--S3S4
--S1
PE
S2S3
--S3
--S2
PT
---------

8/1/2005
7/1/2005
8/1/2005
8/1/2001
8/29/2001
7/1/2005
5/31/2006
7/1/2005
5/31/2006
5/31/2006
9/14/2001
8/1/2005
9/14/2001
9/14/2001
8/1/2005
7/1/2005

E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E

---

Notable Significance
-----

9/18/2007

E

G5

Notable Significance
S3
N

5/3/2006

C

Starbrick BDA
sensitive species of concern³
Warren State Hospital Floodplain BDA
white trout-lily (Erythronium albidum) - Plant

¹ Please refer to Appendix III for an explanation of PNHP ranks and legal status
² Please refer to Appendix IV for an explanation of quality ranks
³ This species is not named at the request of the agency overseeing its protection
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CONEWANGO TOWNSHIP
Conewango Township is located in central Warren County, bordered by the city of Warren. Forest
forms 69 percent of land use in this township (Figure 8, p. 42), and much of it has been fragmented by
agriculture, development and roads. Agriculture makes up over 17 percent of the land use in this
municipality, and 8 percent of the township is developed. Conewango Creek and the Allegheny River
form most of the eastern and southern borders of this township, respectively. A small section of land
in the southwestern corner of this municipality falls within the Allegheny National Forest. No
Important Mammal Areas (IMAs) or Important Bird Areas (IBAs) are within Conewango Township.
As is true in the rest of the county, much of the native biodiversity of the township can be maintained
by providing forested buffers along streams and avoiding fragmentation of the largest forest blocks
with additional roads. These general landscape features provide the habitat necessary to keep
common species common. Protection of large forest blocks will additionally protect the water quality
of the many headwater streams originating within them. The streams that flow through open
agricultural areas should be restored with native trees to protect the stream habitat and improve water
quality. Forested stream buffers help filter surface water runoff, preventing many non-point sources
of pollution from entering waterways of the township. In addition, reforestation of creek and stream
banks can help link larger forested blocks together, contributing to their utility as a natural wildlife
corridor. This coarse filter or landscape level approach will help provide habitat for many of the
common native species found throughout the county. In addition to the coarse filter outlined above, a
fine filter approach applied to the following sites will help keep these uncommon species of plants
and animals from disappearing from Warren County and Pennsylvania.

Allegheny River BDA
This Natural Heritage Area is discussed under Brokenstraw Township (page 47). Part of the river
habitat of this BDA falls in Conewango Township. Any negative affects on hydrology should be
minimized, especially timbering and development in the riparian corridor.

Conewango Creek BDA
This Natural Heritage Area is discussed under Pine Grove Township (page 132). Part of the stream
habitat of this BDA falls in Conewango Township. Any negative affects on hydrology should be
minimized, especially timbering and development in the riparian corridor.

Starbrick BDA
This site provides habitat for a species of special concern that cannot be named at the request of the
jurisdictional agency overseeing its protection. Rarely seen because it lives underground, this species
can be found in a variety of upland habitats from old fields to forests.
Threats and stresses
The species of concern preys on invertebrates, and therefore any pesticide use in this area could
reduce the species’ food base, or could poison the species directly. Furthermore, herbicide
application can directly kill several related ground-dwelling species, and it is likely that this species
of concern is also vulnerable to herbicides. The core habitat contains manicured lawns and a
powerline right-of-way, and is bordered by a 4-lane highway. These land uses are commonly
subjected to chemicals which could be harmful to the species of concern.
Conservation Recommendations
The use of pesticides and herbicides should be avoided here, and development should be minimized.

Warren State Hospital Floodplain BDA
This Natural Heritage Area is discussed under Glade Township (page 108). Part of the floodplain
habitat of this BDA falls in Conewango Township.
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Deerfield Township
PNDI Rank¹
Global

State

State
Legal
Status¹

Last Seen

Quality²

NATURAL HERITAGE AREAS:
Allegheny River BDA/LCA
Ohio lamprey (Ichthyomyzon bdellium) - Fish
long-solid (Fusconaia subrotunda) - Mussel
Wabash pigtoe (Fusconaia flava) - Mussel
wavy-rayed lampmussel (Lampsilis fasciola) - Mussel
round pigtoe (Pleurobema sintoxia) - Mussel
white trout lily (Erythronium albidum) - Plant
Tuckerman's panic-grass (Panicum tuckermanii) - Plant
grassy pondweed (Potamogeton gramineus) - Plant
red-head pondweed (Potamogeton richardsonii) - Plant
stalked bulrush (Scirpus pedicellatus) - Plant
sensitive species of concern³ A
sensitive species of concern³ B
sensitive species of concern³ C
sensitive species of concern³ D
sensitive species of concern³ E
Connelly Run BDA
sensitive species of concern³

G3G4
G3
G5
G5
G4
G5
G3G5
G5
G5
G4
-----------

---

Exceptional Significance
S2S3
PC
6/8/2005
S1
--2003
S2
--2004
S4
--2003
S2
--2003
S3
TU
2009
S2
PT
9/14/2001
S1
PE
8/10/1989
S3
PT
9/14/2001
S1
PT
7/21/2005
----1998
----9/1/2004
----6/8/2005
----2003
----2003

E
E
E
E
E
E
E
E
E
E
E
B
E
B
E

Notable Significance
-----

E

OTHER CONSERVATION AREAS: Hickory Creek and Tionesta Creek Drainages IMA

¹ Please refer to Appendix III for an explanation of PNHP ranks and legal status
² Please refer to Appendix IV for an explanation of quality ranks
³ This species is not named at the request of the agency overseeing its protection
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DEERFIELD TOWNSHIP
Deerfield Township is located in central Warren County. Although forest forms nearly 83 percent of
land use in this township (Figure 8, p.42), much of it has been fragmented by roads. There is not much
development in the township, and approximately 5 percent of the land is used for agriculture. The
Allegheny River forms the eastern boundary of the township. Most of State Game Land #86 falls
within the eastern half of Deerfield Township. No Important Mammal Areas (IMAs) or Important Bird
Areas (IBAs) are located within this township.
As is true in the rest of the county, much of the native biodiversity of the township can be maintained
by providing forested buffers along streams and avoiding fragmentation of the largest forest blocks
with additional roads. These general landscape features provide the habitat necessary to keep common
species common. Protection of large forest blocks will additionally protect the water quality of the
many headwater streams originating within them. The streams that flow through open agricultural
areas should be restored with native trees to protect the stream habitat and improve water quality.
Forested stream buffers help filter surface water runoff, preventing many non-point sources of pollution
from entering waterways of the township. In addition, reforestation of creek and stream banks can help
link larger forested blocks together, contributing to their utility as a natural wildlife corridor. This
coarse filter or landscape level approach will help provide habitat for many of the common native
species found throughout the county. In addition to the coarse filter outlined above, a fine filter
approach applied to the following sites will help keep these uncommon species of plants and animals
from disappearing from Warren County and Pennsylvania.

Allegheny River BDA
This Natural Heritage Area is discussed under Brokenstraw Township (page 47). Part of the river
habitat of this BDA falls in Deerfield Township. Any negative affects on hydrology should be
minimized, especially timbering and development in the riparian corridor.

Connelly Run BDA
This site provides habitat for a species of special concern that cannot be named at the request of the
jurisdictional agency overseeing its protection. Rarely seen because it lives underground, this species
can be found in a variety of upland habitats from old fields to forests.
Threats and stresses
The species of concern uses in the rocky roadbank, and it is unknown if the species is present beyond
the road. Any roadwork here would disturb habitat, and could extirpate this population. This species
preys on invertebrates, and therefore any pesticide use in this area could reduce the species’ food base,
or could poison the species directly. Furthermore, herbicide application can directly kill several related
ground-dwelling species, and it is likely that this species of concern is also vulnerable to herbicides.
Conservation Recommendations
The use of pesticides and herbicides should be avoided here, and any road maintenance work should
disturbing the banks next to the road.
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Eldred Township
PNDI Rank
Global State

Legal Status
Federal State

Last Seen

Quality

None Identified

NATURAL HERITAGE AREAS:

Eldred Township is located in western Warren County, bordered by Crawford County. Nearly 75
percent of land in this township is forested (Figure 8, p. 42), however many of the forest tracts have been
fragmented by agriculture and roads. Nearly 13 percent of the township is used for agriculture. Middle
and West Branches of Caldwell Creek and their tributaries, streams designated as exceptional value,
flow through much of the municipality. The forested areas that these streams flow through provide a
buffer against sediments and chemicals that could otherwise enter the stream. State Game Land #272
is located within the Township. No Important Mammal Areas (IMAs) or Important Bird Areas (IBAs)
are located within Eldred Township.
As is true in the rest of the county, much of the native biodiversity of the township can be maintained
by providing forested buffers along streams and avoiding fragmentation of the largest forest blocks
with additional roads. These general landscape features provide the habitat necessary to keep common
species common. Protection of large forest blocks will additionally protect the water quality of the
many headwater streams originating within them. The streams that flow through open agricultural
areas should be restored with native trees to protect the stream habitat and improve water quality.
Forested stream buffers help filter surface water runoff, preventing many non-point sources of pollution
from entering waterways of the township. In addition, reforestation of creek and stream banks can help
link larger forested blocks together, contributing to their utility as a natural wildlife corridor. This
coarse filter or landscape level approach will help provide habitat for many of the common native
species found throughout the county. In addition to the coarse filter outlined above, a fine filter
approach applied to the following sites will help keep these uncommon species of plants and animals
from disappearing from Warren County and Pennsylvania.
No Natural Heritage Areas were identified within Eldred Township.
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Elk Township
PNDI Rank¹
Global

State

State
Legal
Status¹

Last Seen

Quality²

2005

E

7/13/2000

E

NATURAL HERITAGE AREAS:
Allegheny Reservoir BDA
osprey (Pandion haliaetus)

G5

Local Significance
S2B
PT

Allegheny Reservoir LCA

High Significance

Cornplanter Run BDA
sensitive species of concern³

High Significance
-----

---

Kinzua Dam LCA

Exceptional Significance

South Branch State Line Run BDA
sensitive species of concern³

Notable Significance
----10/3/2000

---

¹ Please refer to Appendix III for an explanation of PNHP ranks and legal status
² Please refer to Appendix IV for an explanation of quality ranks
³ This species is not named at the request of the agency overseeing its protection
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ELK TOWNSHIP
Elk Township is located in northeastern Warren County, bordered by New York. Some large tracts of
forest are found in Elk Township, and over 82 percent of the township is forested (Table 8). Less than
5 percent of the land is used for agriculture and 2 percent is developed. This Township includes a
portion of the Allegheny National Forest along the Allegheny Reservoir. The reservoir flows along the
eastern edge of the county. No Important Mammal Areas (IMAs) or Important Bird Areas (IBAs) are
located within this township.
As is true in the rest of the county, much of the native biodiversity of the township can be maintained
by providing forested buffers along streams and avoiding fragmentation of the largest forest blocks
with additional roads. These general landscape features provide the habitat necessary to keep common
species common. Protection of large forest blocks will additionally protect the water quality of the
many headwater streams originating within them. The streams that flow through open agricultural
areas should be restored with native trees to protect the stream habitat and improve water quality.
Forested stream buffers help filter surface water runoff, preventing many non-point sources of pollution
from entering waterways of the township. In addition, reforestation of creek and stream banks can help
link larger forested blocks together, contributing to their utility as a natural wildlife corridor. This
coarse filter or landscape level approach will help provide habitat for many of the common native
species found throughout the county. In addition to the coarse filter outlined above, a fine filter
approach applied to the following sites will help keep these uncommon species of plants and animals
from disappearing from Warren County and Pennsylvania.

Allegheny Reservoir BDA
This BDA, located within the Allegheny Reservoir, support several nesting pairs of osprey (Pandion
haliaetus), a state threatened species. The Allegheny Reservoir, also known as Kinzua Lake, is a
12,000-acre impoundment that spans the border between Pennsylvania and New York. In
Pennsylvania, the reservoir is surrounded by the Allegheny National Forest and the Cornplanter Indian
Grant; and in New York State by Allegany State Park and the Allegany Indian Reservation of the
Seneca Nation. The landscape surrounding the reservoir is entirely forested.
The osprey is a Neotropical migrant bird species with a range that is widespread and increasing. Its
main breeding range extends from northern Canada south to the Great Lakes states and along Atlantic
and Gulf Coasts to Florida. More scattered populations breed along inland rivers and lakes. The
species is considered imperiled within the commonwealth, although its population may be increasing
due in part to active management by the Pennsylvania Game Commission. Habitat requirements for
osprey vary between sites, but must include an adequate supply of accessible live fish within
commuting distance of nest (6-12 miles); shallow waters (1-6 feet deep) which generally provide the
most accessible fish; and open nest sites free from predators (Poole et al. 2002). Reservoirs that
provide ample expanses of shallow, clear water have ideal conditions for hunting. Like other fisheating birds, ospreys generally defend only nest sites, not feeding territories. See the osprey fact sheet
on page 249 for more information on this species.
Threats and Stresses
Any factor that would decrease water quality of the lake would impact the nesting ospreys. Non-point
source pollution from agricultural development upslope from the lake and timber harvesting within
forested areas along the lake are the greatest threats to water quality. Acid precipitation may affect
fauna residing in the lake.
At the national level, osprey are recovering in many areas following severe declines resulting from
organochlorine biocide use. However, organochlorines and other contaminants are still contributing to
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eggshell thinning and low hatching success in some populations (Steidl et al. 1991). General threats to
osprey include death by gunshot, steel traps, impact with or electrocution by high-tension wires, and
being caught or drowned in nets (Wiemeyer et al. 1980, cited in Henny and Anthony 1989).
Conservation Recommendations
Forest cover in the immediate watershed surrounding the lake should be left intact because alterations
in light levels and temperature along the perimeter of the lake could alter the hydrology of the site.
Fishing is the primary recreational activity at Allegheny Reservoir and boats with motors are permitted.
Human disturbance near the nest platform should be kept to a minimum during the nesting period
(months of June and July) when ospreys are most sensitive to intrusions. Tolerance levels of human
activity near nests are too variable for guidelines to be broadly applied. Biologists with the Allegheny
National Forest are aware of the osprey nests and monitor them annually.

Cornplanter Run BDA
South Branch State Line Run BDA
These BDAs are designated around aquatic habitat in two small, high gradient streams with sandstone
geology, Cornplanter Run and South Branch Line Run, which support sensitive species of concern.
Both streams are tributaries to the Allegheny River and both sites contain land that is managed by the
Allegheny National Forest. The two rare species found at these sites are considered to be critically
imperiled in Pennsylvania and cannot be named at the request of the jurisdictional agency overseeing
its protection. The rare species found at South Branch State Line Run BDA is widespread in northern
North America, and reaches the southern extent of its eastern range in West Virginia. It prefers cold
clear waters, especially shallow streams with a gravel substrate. The rare species found at Cornplanter
Run BDA occurs in the upper parts of many watersheds draining into the Great Lakes, and St.
Lawrence and Mississippi Rivers, including the Ohio River and Upper Allegheny River. It prefers low
to moderate gradient rivers and streams with sand and gravel substrate.
Threats and Stresses
Both rare species occurring in these BDAs are dependent upon high-quality stream habitat for their
continued success. Runoff from dirt and gravel roads in close proximity to streams can contribute to
physical degradation of stream channels and erosion and pollution of in the streams. Loss of forest
cover within riparian zones may also result in increased water temperatures and disruption of natural
nutrient cycling linked to streams. Removal of forest cover on steep slopes is especially problematic
because of the potential for increased runoff and erosion following storm events.
Conservation Recommendations
The contiguous forest found within the immediate watershed of both sites is important in maintaining
water quality of the streams. Preserving forested stream corridors is key to maintaining high water
quality. Timbering and road development or other construction activities should be kept well away
from riparian corridors in order to avoid degrading important aquatic and streamside habitat.
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PNHP

Kinzua Dam, which forms the Allegheny Reservoir
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Farmington Township
PNDI Rank
Global State

Legal Status
Federal State

Last Seen

Quality

None Identified

NATURAL HERITAGE AREAS:

Farmington Township is located in northern Warren County, bordered by New York. 58 percent of the
land is forested (Figure 8, p 42), and much of it is fragmented by roads and agriculture. Agriculture forms
nearly 34 percent of the land use in this township, the second highest amount in the county. Kiatone
Creek and Jackson Run are the major drainages flowing through the township. Kiatone Creek in
particular flows through highly fragmented areas that do not provide a buffer to pollutants such as
sediments and chemicals. No public lands, Important Mammal Areas (IMAs), or Important Bird Areas
(IBAs) are located within this township
As is true in the rest of the county, much of the native biodiversity of the township can be maintained
by providing forested buffers along streams and avoiding fragmentation of the largest forest blocks
with additional roads. These general landscape features provide the habitat necessary to keep common
species common. Protection of large forest blocks will additionally protect the water quality of the
many headwater streams originating within them. The streams that flow through open agricultural
areas should be restored with native trees to protect the stream habitat and improve water quality.
Forested stream buffers help filter surface water runoff, preventing many non-point sources of pollution
from entering waterways of the township. In addition, reforestation of creek and stream banks can help
link larger forested blocks together, contributing to their utility as a natural wildlife corridor. This
coarse filter or landscape level approach will help provide habitat for many of the common native
species found throughout the county. In addition to the coarse filter outlined above, a fine filter
approach applied to the following sites will help keep these uncommon species of plants and animals
from disappearing from Warren County and Pennsylvania.
No Natural Heritage Areas were identified within Farmington Township.
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Freehold Township and Bear Lake Borough
PNDI Rank¹

State
Legal
Status¹

Global

State

GNR
G5
G5
G5
G5
G5T5
---

Exceptional Significance
S3S4
--5/21/1986
S2
PT
6/6/1996
S3
PR
5/29/1990
S2
--6/4/1996
S2
PT
6/6/1996
S3S4
TU
6/6/1996
----6/4/1996

B
E
E
E
E
E
C

Last Seen

Quality²

NATURAL HERITAGE AREAS:
Benson Swamp BDA
hemlock - mixed hardwood palustrine forest - Community
lesser panicled sedge (Carex diandra) - Plant
soft-leaved sedge (Carex disperma) - Plant
Clinton's wood fern (Dryopteris clintoniana) - Plant
red currant (Ribes triste) - Plant
highbush-cranberry (Viburnum trilobum) - Plant
sensitive species of concern³

Little Brokenstraw Creek - North BDA
brook stickleback (Culaea inconstans) - Fish
American brook lamprey (Lampetra appendix) - Fish

G5
G4

High Significance
S3
PC
S3
PC

5/5/2005
5/5/2005

E
E

Little Brokenstraw Creek - South BDA
creek heelsplitter (Lasmigona compressa) - Mussel
sensitive species of concern³

G5
---

High Significance
S2S3
--5/13/2004
----5/22/1993

E
E

¹ Please refer to Appendix III for an explanation of PNHP ranks and legal status
² Please refer to Appendix IV for an explanation of quality ranks
³ This species is not named at the request of the agency overseeing its protection
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FREEHOLD TOWNSHIP and Bear Lake Borough
Freehold Township is located in northern Warren County, bordered by New York. Nearly 60 percent
of the municipality is forested (Figure 8); much of this is fragmented by roads and agriculture. Almost
26 percent of the land is used for agriculture, one of the highest percentages in the county. Little
Brokenstraw Creek, with wetlands along much of the main stem, is the major drainage flowing through
the township. A portion of State Game Land #306 crosses into western Freehold Township. No
Important Mammal Areas (IMAs) or Important Bird Areas (IBAs) are located within this township.
Bear Lake Borough is located adjacent to the northwest corner of Freehold Township. This borough is
11 percent developed, the least amount of any borough in Warren County. Over 29 percent of the land
is used for agriculture, and 46 percent is forested (Figure 8, page 42).
As is true in the rest of the county, much of the native biodiversity of the township can be maintained
by providing forested buffers along streams and avoiding fragmentation of the largest forest blocks
with additional roads. These general landscape features provide the habitat necessary to keep common
species common. Protection of large forest blocks will additionally protect the water quality of the
many headwater streams originating within them. The streams that flow through open agricultural
areas should be restored with native trees to protect the stream habitat and improve water quality.
Forested stream buffers help filter surface water runoff, preventing many non-point sources of pollution
from entering waterways of the township. In addition, reforestation of creek and stream banks can help
link larger forested blocks together, contributing to their utility as a natural wildlife corridor. This
coarse filter or landscape level approach will help provide habitat for many of the common native
species found throughout the county. In addition to the coarse filter outlined above, a fine filter
approach applied to the following sites will help keep these uncommon species of plants and animals
from disappearing from Warren County and Pennsylvania.

Benson Swamp BDA
The core of this BDA is delineated around hemlock - mixed hardwood palustrine forest with pockets
of scrub-shrub/emergent wetlands that support six plant species of special concern. Clinton’s
woodfern (Dryopteris clintoniana) occurs in swampy woods, especially red maple (Acer rubrum)
swamps. It is at the southern extent of its range here in Pennsylvania and is considered imperiled,
being found in only a few counties. Globally, it is considered secure, ranging from the northeastern
U.S. as far west as Illinois and as far south as Maryland. See the Clinton’s woodfern fact sheet, page
278, for more information. Soft-leaf sedge (Carex disperma) is a Pennsylvania rare species that occurs
in bogs and wet acidic woods (Rhoads and Block 2000). Though secure and widespread in northern
North America, it is rare in Pennsylvania, known from some of the northern counties. Red current
(Ribes triste), a threatened species in Pennsylvania, grows in wet, rocky woods, swamps and cliffs
(Rhoads and Block 2000), especially where the water is alkaline. It occurs in the northwestern and
northeastern parts of the Commonwealth. Highbush-cranberry (Viburnum trilobum), a vulnerable
plant species in Pennsylvania, is found in swamps, fens, and wet woods. Its range extends from
southern Canada south to Kentucky and Missouri and it has only been recorded in several counties in
Pennsylvania. Some botanists have considered this species to be a variety of Viburnum opulus, an
introduced invasive species in southeastern Pennsylvania that is thought to be a threat to V. trilobum.
Lesser panicled sedge (Carex diandra) is distributed across northern Canada and as far south as
Maryland and California. In Pennsylvania it is Threatened and has only been recorded in several
northern counties. It is rare in bog hummocks and along the edges of ponds (Rhoads and Block 2000).
Also found here is a sensitive species of concern that cannot be named at the request of the
jurisdictional agency overseeing its protection.
Over half of the core of this BDA is contained within State Game Land #306. The headwaters section
of Coffee Creek flows through this wetland complex before joining Little Brokenstraw Creek. Two
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Freehold Township
small creeks, Cold Spring Brook and Pine Valley Creek, join Coffee Creek within the wetland
complex. There are graminoid/forb meadows; extensive shrubby thickets of spirea (Spirea sp.), swamp
rose (Rosa palustris), wild black currant (Ribes americanum), and willows (Salix spp.); and areas of
cattail (Typha spp.) present at the site. Alder (Alnus spp.) thickets are along most of the stream courses.
Forested areas in the northern portion of the wetland are comprised of eastern white pine (Pinus
strobus), red maple (Acer rubrum), eastern hemlock (Tsuga canadensis), black birch (Betula lenta),
yellow birch (B. alleghaniensis), balsam fir (Abies balsamea ), black ash (Fraxinus nigra), quaking
aspen (Populus tremuloides), American elm (Ulmus americana), ironwood (Ostrya virginiana),
hornbeam (Carpinus caroliniana), deciduous holly (Ilex verticillata), spicebush (Lindera benzoin), and
red osier dogwood (Cornus sericea). There are hummocks in hydric areas surrounded by slowly
moving water.
Dominant herbaceous species at the site include sensitive fern (Onoclea sensibilis), bedstraw (Gallium
sp.), swamp saxifrage (Saxifraga pennsylvanica), turtlehead (Chelone glabra), spike-moss (Selaginella
sp)., jewelweed (Impatiens sp.), swamp dewberry (Rubus hispidus), avens (Geum sp.), speckled alder
(Alnus rugosa), wild sarsaparilla (Aralia nudicaulis), several sedge species (Carex canescens, C.
disperma, C. stipata, C. trisperma, C. intumescens), wild calla (Calla palustris), oxeye daisy
(Leucanthemum vulgare), water horehound (Lycopus uniflorus), a moss species (Mnium sp).,
interrupted fern (Osmunda claytoniana), halberd-leaved tearthumb (Polygonum arifolium), bur-reed
(Sparganium sp)., sphagnum mosses (Sphagnum spp)., starflower (Trientalis borealis), and American
false hellebore (Veratrum viride).
Most of the western end of the swamp is pastured or has been pastured in the past. Old fence lines still
remain. Little forest exists in the west end probably due to beaver activity or logging for pasture land.
An Erie-Lackawanna railroad right-of-way runs along the south side of Benson Swamp and bisects a
large portion of the wetland. Pastures and fields border the swamp to the north along route 957. Oil
and gas wells are present along the edge of the swamp. Much of the upland landscape surrounding the
core of this BDA is in agricultural production. The slopes and wetlands are largely forested.
Threats and Stresses
Viburnum leaf beetle (Pyrrhalta viburni) is an introduced pest that eats highbush cranberry and other
species of Viburnum. Within Pennsylvania, this pest has spread throughout the range of highbush
cranberry, and is decimating populations of the shrub. It is not known whether this population has been
colonized by beetles yet, but all populations of highbush cranberry are at serious risk.
The remaining forest found within the immediate watershed of this site is important in maintaining the
water quality of this wetland complex, natural nutrient cycles in its associated streams, and the health
of adjacent habitats. Removal of forest cover on steep slopes is especially problematic because of the
potential for increased runoff and erosion following storm events. The most immediate threat to these
wetlands may be an influx of non-point source pollution from agricultural and residential areas (e.g.,
field and road runoff) within the immediate watershed into the site due to upland agriculture. Gas wells
in the site have already degraded habitat quality in some areas as demonstrated by less vegetative
diversity in those areas. Runoff from dirt and gravel roads in close proximity to the wetlands can
contribute to physical degradation of the site. The railroad right-of-way has impeded water flow within
the site, potentially threatening all of the wetland plants here, but especially the lesser panicled sedge,
which is an edge-adapted species with narrow hydrologic requirements (Gage and Cooper 2006).
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Conservation Recommendations
Management options for the control of viburnum leaf beetle should be investigated.
Remaining forest cover in the immediate watershed surrounding Benson Swamp should be left intact to
provide a buffer against non-point source pollutants such as sediments and chemicals. Establishing
riparian buffers adjacent to the stream and encouraging local landowners to properly manage
agricultural nutrients would aid in lessening the input of runoff into the stream. The U.S.
Environmental Protection Agency’s (EPA) Agricultural Management Practices for Water Quality
Protection module (available online at http://www.epa.gov/watertrain/agmodule/) outlines eight basic
types of agricultural practices that are suitable for reducing or minimizing water quality impacts as part
of a watershed approach to management. These practices are often called Best Management Practices,
or BMPs.

Little Brokenstraw Creek – North BDA
The section of Little Brokenstraw Creek that lies within this site provides habitat for American brook
lamprey (Lampetra appendix) and brook stickleback (Culaea inconstans), aquatic animal species of
concern. Little Brokenstraw Creek, a low gradient mid-reach stream with sandstone geology, is a
tributary to Brokenstraw Creek. This site is entirely on private lands.
Both animals of concern at this site are considered imperiled in Pennsylvania. The American brook
lamprey requires cool, clear water and inhabits large creeks and small to medium rivers (NatureServe
2007). Eggs of this species are laid in nests in riffles and runs with a gravel/sand substrate and a strong
current. Once the larvae hatch, they burrow into the loose substrate of pools or slow-moving water
near stream banks, where they feed on plankton. The larval stage may last several years. The animal
becomes sexually mature during the period of transformation from larva into adult (NatureServe 2007).
This species is harmless to fish, since they do not eat during the short adult phase. Its distribution
extends from Arkansas to Ontario in the West and from Alabama and North Carolina to Quebec in the
east.
Brook stickleback, a fish species of special concern, is found in lakes and ponds with vegetation, as
well as in the backwaters of small rivers and streams. Its distribution spans across Canada from British
Columbia to Nova Scotia and south to Colorado and Pennsylvania. It is a candidate species for listing
in Pennsylvania. See the brook stickleback fact sheet, page 251, for more information about this
species.
Threats and Stresses
Maintaining suitable aquatic habitat is key to the continued success of these species. Several paved and
dirt roads run through the BDA. Runoff from dirt and gravel roads in close proximity to waterways
can contribute to physical degradation of their channels and erosion and sediment pollution in streams
and rivers. Non-point source pollution from agricultural and residential areas within the immediate
watershed of the stream also pose a threat. Additional loss of forest cover within the core areas may
also result in increased water temperatures and disruption of natural nutrient cycling linked to the river.
If forest cover is substantially reduced within the watersheds, water quality is likely to decline from
increased sediment loads. Removal of forest cover on steep slopes is especially problematic because of
the potential for increased runoff and erosion following storm events.
Conservation Recommendations
Remaining forest cover in the immediate watershed surrounding Little Brokenstraw Creek should be
left intact to provide a buffer against non-point source pollutants such as sediments and chemicals.
Establishing riparian buffers adjacent to the creek and encouraging local landowners to properly
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manage agricultural nutrients would aid in lessening the input of runoff into the creek. The U.S.
Environmental Protection Agency’s (EPA) Agricultural Management Practices for Water Quality
Protection module (available online at http://www.epa.gov/watertrain/agmodule/) outlines eight basic
types of agricultural practices that are suitable for reducing or minimizing water quality impacts as part
of a watershed approach to management. These practices are often called Best Management Practices,
or BMPs.

Little Brokenstraw Creek – South BDA
This BDA is designated along a section of Little Brokenstraw Creek that supports a mussel species of
concern, creek heelsplitter (Lasmigona compressa), and a sensitive species of concern that cannot be
named at the request of the jurisdictional agency overseeing its protection. See the creek heelsplitter
fact sheet, page 271 and the freshwater mussels fact sheet, page 265, for more information about this
species and mussels in general. Little Brokenstraw Creek is a mid-reach low gradient stream with
sandstone geology. The section of the creek where species of concern were found has a deep center ushaped channel and substrate that is mostly firm sand with gravel and some cobble. The dominant
plant community along the creek is second growth riparian mixed hardwood forest. Surrounding land
use is agricultural with farms and fields in the area.
Freshwater mussels, primarily found in streams, are filter feeders that spend their adult lives in the
substrate of stream or lake bottoms. Because mussels are dependent upon good water quality and
physical habitat conditions and an environment that will support populations of host fish, they are
considered good indicators of the health of aquatic ecosystems.
The sensitive species of concern is a Pennsylvania threatened species dependent upon good water
quality and physical habitat condition in the stream and adjacent riparian habitat. This species has been
extirpated from much of its historic range which includes the Mississippi River basin. In Pennsylvania,
this species has only been recorded in northwestern counties within the upper Allegheny River and
French Creek.
Threats and Stresses
The presence of freshwater mussel populations is indicative of high water quality. Freshwater mussel
populations have been declining over the past century throughout North America. This decline has
been largely attributed to increased sedimentation, which renders stream bottoms unsuitable as mussel
habitat. Erosion, caused in part by deforestation, poor agricultural practices, and destruction of riparian
zones, has led to increased silt loads and shifting, unstable stream bottoms. Siltation and contaminants,
such as heavy metals, pesticides, and acid mine drainage, have long been recognized as threats to
mussels (Ortmann 1909; Ellis 1931; cited in Williams et al. 1993). Increases in siltation can also
indirectly impact freshwater mussel communities by interfering with host fish – mussel interactions.
Increased sedimentation can reduce the abundance, diversity, and reproduction of fish, including the
host fish that are necessary for protection and dispersal of virtually all freshwater mussels during their
larval stage. The increased turbidity associated with suspended sediment loads also interferes with the
visual cues used by both adult mussels and host fish in the transfer of the glochidia or mussel larvae
(Box and Mossa 1999).
Conservation Recommendations
Preserving forested stream corridors is key to maintaining high water quality. Timbering and road
development or other construction activities should be kept well away from riparian corridors in order
to avoid degrading important aquatic and streamside habitat. Although the surrounding watershed is
not as closely linked to the stream ecosystem as are the riparian zones, a high degree of forest cover
should be maintained for additional protection of the water quality and ecological integrity of the
aquatic ecosystems.
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A gas well in Warren County, 2006
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Glade Township and the City of Warren
PNDI Rank¹
Global

State

State
Legal
Status¹

Last Seen

Quality²

2005

E

8/12/2005

E

Exceptional Significance
S4
--8/1/2005
S2S3
--8/1/2005
S2S3
--7/1/2005
S2S3
--8/29/2001
S4
--8/1/2005
S3S4
--8/1/2001
S2
--7/1/2005
S2S4
--5/31/2006
S3S4
--7/1/2005
S1
--5/31/2006
S3S4
--5/31/2006
S1
PE
9/14/2001
S3
--9/14/2001
S2
PT
9/14/2001
----8/1/2005
----7/1/2005

E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E

High Significance
-----

E

NATURAL HERITAGE AREAS:
Allegheny River Islands BDA
osprey (Pandion haliaetus)

G5

Local Significance
S2B
PT

Allegheny River Islands BDA
tufted hairgrass (Deschampsia cespitosa) - Plant

G5

Notable Significance
S3
---

Conewango Creek BDA
elktoe (Alasmidonta marginata) - Mussel
three-ridge (Amblema plicata) - Mussel
cylindrical papershell (Anodontoides ferussacianus) - Mussel
creek heelsplitter (Lasmigona compressa) - Mussel
wavy-rayed lampmussel (Lampsilis fasciola) - Mussel
pocketbook (Lampsilis ovata) - Mussel
round pigtoe (Pleurobema sintoxia) - Mussel
Ohio pebblesnail (Somatogyrus integra) - Snail
Leonard's skipper (Hesperia leonardus) - Butterfly
Roger's clubtail (Gomphus rogersi) - Dragonfly
northern pygmy clubtail (Lanthus parvulus) - Dragonfly
broad-leaved water-plantain (Alisma triviale) - Plant
small beggar-ticks (Bidens discoidea) - Plant
Tuckerman's panic-grass (Panicum tuckermanii) - Plant
sensitive species of concern³ A
sensitive species of concern³ B

Hatch Run BDA
sensitive species of concern³ C

G4
G5
G5
G5
G5
G5
G4
G3
G4
G4
G4
G5
G5
G3G5
-----

---

Kinzua Dam LCA

7/1/2005

Exceptional Significance

Warren State Hospital Floodplain BDA
white trout-lily (Erythronium albidum) - Plant

G5

GEOLOGIC FEATURES:
erosional remnant, Gardner Rocks
erosional remnant, The Pass

GNR
GNR

Notable Significance
S3
---

SNR
SNR

¹ Please refer to Appendix III for an explanation of PNHP ranks and legal status
² Please refer to Appendix IV for an explanation of quality ranks
³ This species is not named at the request of the agency overseeing its protection
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GLADE TOWNSHIP and the City of Warren
Glade Township is located in eastern Warren County. It is 81 percent forested (Figure 8) and contains
one large forest block that fills the eastern half of the township. The forest in the western half of the
township is more fragmented. This large section of intact forest helps to maintain water quality within
the Allegheny River and other streams flowing through the forest tract by acting as a buffer against
pollutants. In the western half of the township the forests are more fragmented and some agriculture
occurs (8 percent). The Allegheny Reservoir forms the eastern boundary of the township, and
Allegheny River below Kinzua Dam forms the southern boundary. Kinzua Dam is located at the
southeastern corner. The city of Warren is adjacent to the southwest corner. Allegheny National
Forest land is adjacent to the reservoir. No Important Mammal Areas (IMAs) or Important Bird Areas
(IBAs) are located within this township.
The city of Warren is located at the confluence of Conewango Creek and the Allegheny River. Over
73 percent of the city’s land is developed and 16 percent is forested.
As is true in the rest of the county, much of the native biodiversity of the township can be maintained
by providing forested buffers along streams and avoiding fragmentation of the largest forest blocks
with additional roads. These general landscape features provide the habitat necessary to keep common
species common. Protection of large forest blocks will additionally protect the water quality of the
many headwater streams originating within them. The streams that flow through open agricultural
areas should be restored with native trees to protect the stream habitat and improve water quality.
Forested stream buffers help filter surface water runoff, preventing many non-point sources of pollution
from entering waterways of the township. In addition, reforestation of creek and stream banks can help
link larger forested blocks together, contributing to their utility as a natural wildlife corridor. This
coarse filter or landscape level approach will help provide habitat for many of the common native
species found throughout the county. In addition to the coarse filter outlined above, a fine filter
approach applied to the following sites will help keep these uncommon species of plants and animals
from disappearing from Warren County and Pennsylvania.

Allegheny Reservoir BDA
This Natural Heritage Area is discussed under Elk Township (page 87). Part of the reservoir habitat of
this BDA falls in Mead Township. Any negative affects on hydrology should be minimized, including
agricultural run-off and removal of forest surrounding the reservoir.

Allegheny River Islands BDA
Alluvial islands in the Allegheny River form the core of this BDA that supports tufted hairgrass
(Deschampsia cespitosa), a plant species of special concern. Supporting landscape for the core habitat
extends from the river islands upstream to Kinzua Dam, and the immediate watershed on both sides of
the river, and is primarily forested. The southern portion of the supporting landscape is in the
Allegheny National Forest. Tufted hairgrass grows in well-drained soils that are scoured frequently
enough to prevent the growth of large trees. See the tufted hairgrass fact sheet, page 277, for more
information.
Several populations of tufted hairgrass were found occupying floodplain forests within a narrow band
of mixed graminoid habitat along Dixon, Harmon, Wardwell Island, Reiff, and Knight Islands.
Harmon and Wardwell Islands are part of the Allegheny National Forest. Knight Island is owned by
the Northern Allegheny Conservation Association. Islands are partially wooded with sandy, welldrained soils. Scattered ponds and pools saturate the low spots and open areas are dominated by reed
canary-grass (Phalaris arundinacea).
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Other plant species of the Allegheny Islands BDA
Scientific name

silver maple
bitternut hickory
pignut hickory
shagbark hickory
green ash

Acer saccharinum
Carya cordiformis
Carya glabra
Carya ovata
Fraxinus pennsylvanica

Japanese barberry

Berberis thunbergii

hornbeam
silky dogwood
Morrow’s honeysuckle
ironwood

Carpinus caroliniana
Cornus amomum
Lonicera morrowii
Ostrya virginiana

agrimony
ramp (wild leek)
false nettle

Agrimonia sp
Allium tricoccum
Boehmeria cylindrica

a grass
intermediate wood fern
white snakeroot
bedstraws
white avens
spotted St. John’s-wort
cardinal-flower
fringed loosestrife

Bromus sp.
Dryopteris intermedia
Eupatorium rugosum
Gallium spp.
Geum canadense
Hypericum punctatum
Lobelia cardinalis
Lysimachia ciliata

Common name
Trees
white pine
sycamore
American basswood
American elm
Shrubs
Virginia creeper
sumac
multiflora rose
blackberry
willow
Herbs
sensitive fern
wood-sorrel
common yellow
wood-sorrel
Japanese knotweed
knotweed
wrinkle-leaf goldenrod
bouncing-bet
late goldenrod
skunk cabbage
American false hellebore
vervain

Scientific name
Pinus strobus
Platanus occidentalis
Tilia americana
Ulmus americana

Parthenocissus
quinquefolia
Rhus sp.
Rosa multiflora
Rubus sp
Salix sp
Onoclea sensibilis
Oxalis sp.
Oxalis stricta
Polygonum cuspidatum
Polygonum sp.
S. rugosa
Saponaria officinalis
Solidago gigantea
Symplocarpus foetidus
Veratrum viride
Verbena sp.

PNHP
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Threats and Stresses
The greatest threats to tufted hairgrass at this site are alterations to the flooding regime that has
produced and maintained these floodplain natural communities, and residential/industrial development
along the river corridor. Development is of particular concern for the plants that occur on Knight
Island, given the island’s location just outside the city of Warren. Periodic flooding and its
accompanied scouring and deposition of sand and other substrates keep the alluvium bars, islands, and
banks open to colonization by a number of unique species. Any changes to the flooding/deposition
may threaten these rare species’ habitats. Increased competition for resources by invasive exotic plant
species, which typically colonize disturbed habitats, also poses a major threat. Multiflora rose,
Japanese barberry, reed canary-grass, and knotweed are already present at the site and in many spots
along the river. These exotic species can shade out nearly all other vegetation, decreasing the stability
of banks and creating conditions that make these compromised areas more susceptible to erosion.
Direct impact from recreational use is of concern in specific areas. Frequent or intensive use of island
floodplain areas could impact tufted hairgrass and lead to changes in vegetation cover that would
encourage colonization by aggressive exotic species.
Conservation Recommendations
Water levels in this portion of the Allegheny River are now, to a large extent, regulated by releases
from the Kinzua Dam. Municipal water supplies downstream and recreational use on the river may
play a role in coordinating water releases. Along with the consideration given to these uses, the
maintenance of natural communities and ecological systems need to be taken into consideration with
the release of water from the Allegheny Reservoir. Any further development in the near vicinity that
directly disturbs floodplains or introduces invasive exotic species should be avoided and measures
should be taken to control any non-native species present within the site.

Conewango Creek BDA

Jerry McWillams

This Natural Heritage Area is discussed
under Pine Grove Township (page 132).
Part of the stream habitat of this BDA
falls in Conewango Township. Any
negative affects on hydrology should be
minimized, especially timbering and
development in the riparian corridor.

Hatch Run BDA

This BDA lies within the Hatch Run
Leonard’s skipper (Hesperia leonardus),
Conservation Area managed by the
a rare species at Conewango Creek BDA
Warren County Conservation District
and provides habitat for a sensitive species of concern that cannot be named at the request of the
jurisdictional agency overseeing its protection. This rare species prefer open habitats including old
fields, pastures, farmland, forest clearings, and forest edge habitat.
Dominant plant species in open meadows where rare species were observed are goldenrods (Solidago
spp.), dandelion (Taraxacum officinale), buttercups (Ranunculus sp.), and violets (Viola sp.), with
scattered apple trees (Malus sp.), quaking aspen (Populus tremuloides), and staghorn sumac (Rhus
typhina). Forest within upland areas of the site is mature and pole-sized northern hardwood. Eastern
hemlock (Tsuga canadensis) is dominant along lower slopes and in riparian areas along Hatch Run.
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Dominant & characteristic plant species of the Hatch Run BDA
Common name

Scientific name

Common name

Scientific name

Trees
striped maple
red maple
sugar maple
black birch
American beech
white ash

Acer pensylvanicum
Acer rubrum
Acer saccharum
Betula lenta
Fagus grandifolia
Fraxinus americana

witch-hazel
honeysuckle
gooseberry

Hamamelis virginiana
Lonicera sp.
Ribes sp.

Jack-in-the-pulpit
false nettle
hay-scented fern

Arisaema triphyllum
Boehmeria cylindrica
Dennstaedtia
punctilobula
Dryopteris intermedia
Erythronium americanum
Galium sp.
Geranium maculatum
Impatiens sp.
Maianthemum canadense
Mitchella repens
Onoclea sensibilis

intermediate wood fern
yellow trout-lily
bedstraw
wild geranium
jewelweed
Canada mayflower
partridge-berry
sensitive fern

tuliptree
cucumber magnolia
black cherry
chestnut oak
red oak
Eastern hemlock
Shrubs
multiflora rose
blackberry
common elderberry
Herbs
Solomon’s seal
Christmas fern
common cinquefoil
white rattlesnake-root
goldenrods
dandelion
heartleaf foamflower
northern starflower
wakerobin
violets

Threats and Stresses
The rare species found within this site faces no apparent threats.
Conservation Recommendations
The current management of this site is compatible with
maintaining the populations of the rare animals documented
here.

Liriodendron tulipifera
Magnolia acuminata
Prunus serotina
Quercus montana
Quercus rubra
Tsuga canadensis
Rosa multiflora
Rubus sp.
Sambucus canadensis
Polygonatum sp.
Polystichum acrostichoides
Potentilla simplex
Prenanthes alba
Solidago spp.
Taraxacum sp.
Tiarella cordifolia
Trientalis borealis
Trillium erectum
Viola spp.

Other wildlife species
observed at Hatch Run BDA
birds
rose-breasted grosbeak
wood thrush
scarlet tanager
hooded warbler
black-throated green warbler
black-throated blue warbler
winter wren
reptiles
ring-necked snake
milksnake
red-bellied snake

Warren State Hospital Floodplain BDA
Floodplain habitat along Conewango Creek forms the core of this BDA that supports white trout-lily
(Erythronium albidum), a plant species of concern. White trout-lily is a spring ephemeral that produces
leaves in early spring so that it is able to fill its yearly sunlight needs before the forest floor becomes
shaded. It is found east of the Rocky Mountains from Ontario south to Georgia. This species of troutlily is typically found on moist wooded slopes and is considered a vulnerable species in Pennsylvania.
White trout-lily was found along wet shoreline of Conewango Creek within a 30 foot wide steeply
sloping remnant strip of silver maple floodplain forest below a mowed lawn. See the white trout-lily
fact sheet, page 279, for more information.
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Other plants of Warren State Hospital Floodplain BDA
Common name

Scientific name

Common name

Scientific name

green ash
basswood

Fraxinus pennsylvanica
Tilia americana

Trees
red maple
silver maple

Acer rubrum
Acer saccharinum

silky dogwood
privet
Japanese honeysuckle

Cornus amomum
Ligustrum vulgare
Lonicera japonica

Virginia creeper
American elder
grape

Parthenocissus quinquefolia
Sambucus canadensis
Vitis sp.

garlic mustard
dogbane
cut-leaved toothwort
various sedges
clematis
flatsedge
Queen Anne’s-lace
spike rush
false mermaid
St. John’s-wort
jewelweed
common morning-glory
northern blue flag

Herbs
Alliaria petiolata
Apocynum androsaemifolium
Cardamine concatenate
Carex spp.
Clematis sp.
Cyperus sp.
Daucus carota
Eleocharis sp.
Floerkea proserpinacoides
Hypericum perforatum
Impatiens capensis
Ipomoea purpurea
Iris versicolor

lily
Canada mayflower
monkey-flower
forget-me-not
sensitive fern
reed canary grass
smartweed
arrowhead
goldenrod
tall meadow rue
false hellebore
violet

Lilium sp.
Maianthemum canadense
Mimulus sp.
Myosotis sp.
Onoclea sensibilis
Phalaris arundinacea
Polygonum pensylvanicum
Sagittaria sp.
Solidago sp.
Thalictrum pubescens
Veratrum viride
Viola sp.

Shrubs

Threats and Stresses
The greatest threat to white trout-lily at
this site is further residential/commercial
development along the stream corridor.
Displacement by invasive exotic plant
species also poses a threat. Reed canary
grass and garlic mustard are already
present at the site.
Conservation Recommendations

PNHP

Any further development in the near
vicinity that directly disturbs floodplains
or introduces additional invasive exotic
species should be avoided and measures
should be taken to control any non-native
species present at the site.

White trout-lily (Erythronium albidum), which was found at
Warren State Hospital Floodplain BDA
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Limestone Township and Tidioute Borough
PNDI Rank¹
Global
NATURAL HERITAGE AREAS:
Allegheny River BDA/LCA
Ohio lamprey (Ichthyomyzon bdellium) - Fish
long-solid (Fusconaia subrotunda) - Mussel
round pigtoe (Pleurobema sintoxia) - Mussel
Wabash pigtoe (Fusconaia flava) - Mussel
wavy-rayed lampmussel (Lampsilis fasciola) - Mussel
white trout lily (Erythronium albidum) - Plant
grassy pondweed (Potamogeton gramineus) - Plant
red-head pondweed (Potamogeton richardsonii) - Plant
stalked bulrush (Scirpus pedicellatus) - Plant
Tuckerman's panic-grass (Panicum tuckermanii) - Plant
sensitive species of concern³ A
sensitive species of concern³ B
sensitive species of concern³ C
sensitive species of concern³ D
sensitive species of concern³ E

G3G4
G3
G4
G5
G5
G5
G5
G5
G4
G3G5
-----------

State

State
Legal
Status¹

Last Seen

Quality²

Exceptional Significance
S2S3
PC
6/8/2005
S1
--2003
S2
--2003
S2
--2004
S4
--2003
S3
TU
2009
S1
PE
8/10/1989
S3
PT
9/14/2001
S1
PT
7/21/2005
S2
PT
9/14/2001
----1998
----9/1/2004
----6/8/2005
----2003
----2003

E
E
E
E
E
E
E
E
E
E
E
B
E
B
E

East Hickory Creek BDA
ocellated darner (Boyeria grafiana) - Dragonfly
superb jewelwing (Calopteryx amata) - Damselfly
harpoon clubtail (Gomphus descriptus) - Dragonfly

G5
G4
G4

High Significance
S3
--S2S3
--S1S2
---

1994
1994
1994

E
E
E

Queen Creek BDA
Baltimore checkerspot (Euphydryas phaeton) - Butterfly
creeping snowberry (Gaultheria hispidula) - Plant

G4
G5

High Significance
S2S4
--S3
---

8/6/2004
9/23/2004

E
E

Yellow Hammer LCA

Exceptional Significance

Hickory Creek LCA

High Significance

OTHER CONSERVATION AREAS: Hickory Creek and Tionesta Creek Drainages IMA
Hickory Creek/Hearts Content Natural Area IBA

¹ Please refer to Appendix III for an explanation of PNHP ranks and legal status
² Please refer to Appendix IV for an explanation of quality ranks
³ This species is not named at the request of the agency overseeing its protection
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LIMESTONE TOWNSHIP and Tidioute Borough
Limestone Township is located in southern Warren County, bordered by Forest County. Its land is 91
percent forested, the second highest percentage in the county (Figure 8). The largest tracts of forest are
located in the eastern portion of the township. A portion of the Allegheny National Forest covers most
of the township, including about half of Hickory Creek Wilderness, which together with Hearts Content
in Watson Township is designated as Hickory Creek/Hearts Content Natural Area Important Bird Area
(IBA) is located within Limestone Township. The entire township is part of Hickory Creek and
Tionesta Creek Drainages Important Mammal Area (IMA). The large sections of intact forest provide
a buffer from pollutants for streams flowing through them. A portion of East Hickory Creek, the major
drainage in Limestone Township, is designated as an exceptional value stream. Tidioute Borough,
located adjacent to the northwest corner of Limestone Township, is 25 percent developed with 21
percent of land in agriculture (Figure 8, page 42).
As is true in the rest of the county, much of the native biodiversity of the township can be maintained
by providing forested buffers along streams and avoiding fragmentation of the largest forest blocks
with additional roads. These general landscape features provide the habitat necessary to keep common
species common. Protection of large forest blocks will additionally protect the water quality of the
many headwater streams originating within them. The streams that flow through open agricultural
areas should be restored with native trees to protect the stream habitat and improve water quality.
Forested stream buffers help filter surface water runoff, preventing many non-point sources of pollution
from entering waterways of the township. In addition, reforestation of creek and stream banks can help
link larger forested blocks together, contributing to their utility as a natural wildlife corridor. This
coarse filter or landscape level approach will help provide habitat for many of the common native
species found throughout the county. In addition to the coarse filter outlined above, a fine filter
approach applied to the following sites will help keep these uncommon species of plants and animals
from disappearing from Warren County and Pennsylvania.

Allegheny River BDA
This Natural Heritage Area is discussed under Brokenstraw Township (page 47). Part of the river
habitat of this BDA falls in Limestone Township. Any negative affects on hydrology should be
minimized, especially timbering and development in the riparian corridor.

East Hickory Creek BDA
The section of East Hickory Creek within this BDA serves as habitat for three species of rare, riverbreeding odonates: harpoon clubtail (Gomphus descriptus); ocellated darner (Boyeria grafiana); and
superb jewelwing (Calopteryx amata). This section of East Hickory Creek is a relatively shallow,
medium gradient stream, with alternating stretches of riffles and runs and a few side pools. The
substrate is predominately packed gravel and cobbles with scattered boulders, while some areas of the
streambed consist of expanses of exposed bedrock.
Dragonflies and damselflies have three stages in their life cycle: egg, nymph, and adult. They oviposit
their eggs in or near water, and the species occurring within this BDA are river-breeding odonates that
utilize clear, rapid, rocky streams and rivers with silt-bottomed pools. After the eggs hatch, the nymphs
remain in the water through several instars (stages between moltings of the exoskeleton), feeding on
small aquatic organisms until they eventually emerge from the water as terrestrial adults.
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Limestone Township
Threats and Stresses
As with all aquatic species, maintaining suitable stream habitat is key to the continued success of these
species. Runoff from dirt and gravel roads in close proximity to streams can contribute to physical
degradation of stream channels and erosion and sediment pollution in streams. Loss of forest cover
within the core areas would probably result in physical degradation of the stream channels, erosion and
sediment pollution in the streams, higher water temperatures, and disruption of natural nutrient cycling
linked to the streams. If forest cover is substantially reduced within the watersheds, water quality is
likely to decline from increased sediment loads. Removal of forest cover on steep slopes is especially
problematic because of the potential for increased runoff and erosion following storm events.
Conservation Recommendations
Preserving forested stream corridors is key to maintaining high water quality. Timbering and road
development or other construction activities should be kept well away from riparian corridors in order
to avoid degrading important aquatic and streamside habitat. Although the surrounding watersheds are
not as closely linked to the stream ecosystems as are the riparian zones, a high degree of
forest cover should be maintained for additional protection of the water quality and ecological integrity
of the aquatic ecosystems. Landowners engaged in timber harvesting within the watershed can refer to
Best Management Practices for Pennsylvania Forests, a brochure available online or through Penn
State, for guidelines aimed at minimizing impacts due
to timber harvesting.
Dominant tree species in Queen Creek BDA

Queen Creek BDA
The core of this site is delineated around an open
mixed hemlock swamp along Queen Creek within the
Allegheny National Forest that supports a population
of creeping snowberry (Gaultheria hispidula), a plant
species of concern in Pennsylvania and Baltimore
checkerspot (Euphydryas phaeton), a butterfly species
of concern. Creeping snowberry, a state rare plant
species, is found in most of Canada and the Northeast
extending down the Appalachians as far south as West
Virginia. It grows in bogs and wet woods, often on
decaying logs across northern Pennsylva nia (Rhoads
and Block 2000). See the creeping snowberry fact

Common name
red maple
sugar maple
black ash
black cherry
eastern hemlock

Scientific name
Acer rubrum
Acer saccharum
Fraxinus nigra
Prunus serotina
Tsuga canadensis

Other woody plant species
Common name
serviceberry
black birch
winterberry
eastern white pine
silky willow

Scientific name
Amelanchier sp.
Betula lenta
Ilex verticillata
Pinus strobus
Salix sericea

Herbaceous plants in Queen Creek BDA
Common name
upland bentgrass
a sedge
a sedge
a sedge
a sedge
a sedge
a sedge
a sedge
a sedge
a sedge
goldthread
intermediate wood fern
bedstraw
Teaberry
mannagrass
northern mannagrass

Scientific name
Agrostis perennans
Carex baileyi
Carex brunnescens
Carex leptalea
Carex lurida
Carex projecta
Carex scoparia
Carex stipata
Carex trisperma
Carex vulpinoidea
Coptis trifolia
Dryopteris intermedia
Galium sp.
Gaultheria procumbens
Glyceria grandis
Glyceria melicaria

Common name
fowl mannagrass
jewelweed
Canada mayflower
Indian cucumber-root
partridge berry
sensitive fern
cinnamon fern
arrowleaf tearthumb
northern bracken fern
swamp dewberry
wool-grass
rough-leaved goldenrod
goldenrod
New York aster
cattail
marsh blue violet
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Scientific name
Glyceria striata
Impatiens capensis
Maianthemum canadense
Medeola virginiana
Mitchella repens
Onoclea sensibilis
Osmunda cinnamomea
Polygonum sagittatum
Pteridium aquilinum
Rubus hispidus
Scirpus cyperinus
Solidago patula
Solidago sp.
Symphyotrichum novi-belgii
Typha latifolia
Viola cucullata

Limestone Township
sheet, page 281, for more information about this species. Baltimore checkerspot is found in wet
marshes with turtlehead (Chelone glabra), as well as dry fields from Manitoba to Nova Scotia, south to
Oklahoma and Georgia (NatureServe 2007). It is considered an imperiled species in Pennsylvania.
The creeping snowberry was found on old rotting stumps and logs of hemlock covered with sphagnum
(Sphagnum spp.) and other mosses at the edge of open swamp in a beaver dam impounded section of
Queen Creek. The hemlock swamp transitions into an open bog and riparian wetland that may have
been enhanced by an old railroad grade that crosses the areas and acts as a dam to increase water at the
higher elevations in the site.
The supporting landscape of this BDA extends to the boundary of the immediate watershed supporting
the wetland. This watershed is almost entirely forested and lies within the Allegheny National Forest.
Threats and Stresses
The westward invasion of the hemlock woolly adelgid (Adelges tsugae), currently documented in 49
counties in Pennsylvania (PA Bureau of Forestry 2006), poses a potential threat to the hemlock trees in
the region. The hemlock woolly adelgid, native to Asia, is a sap-feeding insect that attacks both the
eastern hemlock and the Carolina hemlock (Tsuga caroliniana). This insect pest can result in high
levels of hemlock mortality, opening up the forest canopy and illuminating the forest floor to full
sunlight. Loss of the adjacent hemlock forest would impact the hydrologic regime of the wetland.
Canopy removal in the vicinity of the wetland, either due to forest pests or human activities, may
increase temperatures in the wetland, potentially altering its habitat quality and species composition.
Such temperature changes could negatively impact the creeping snowberry population, as this species
is best adapted to cooler, more northern climates. Additionally, creeping snowberry appears to have
narrow hydrologic requirements typical of conditions found around the edges of bogs and wetlands and
on hummocky ground within these habitats. Any changes in the environment that raise or lower the
water table may impact the species negatively (Hays 2001).
Conservation Recommendations
Within the wetland, activities of greater intensity than occasional foot traffic should be avoided due to
the sensitivity of the habitat. Forest canopy removal operations should be avoided within a 400 meter
(~1350 foot) buffer zone surrounding the wetland in order to avoid detrimentally impacting snowberry
and to help maintain water quality and the natural microclimate conditions in the wetland. Timber
harvesting and road construction should be limited on the slopes overlooking the wetland complex.
Management of the forests in this area should include periodic monitoring for the hemlock woolly
adelgid and other non-native forest pests. Any proposed treatments for insect outbreaks should take
into consideration impacts to aquatic and other forest organisms.

115

Mead Township and Clarendon Borough
PNDI Rank¹
Global

State

State
Legal
Status¹

Last Seen

Quality²

2005

E

NATURAL HERITAGE AREAS:
Allegheny Reservoir BDA
osprey (Pandion haliaetus) - Bird

G5

Local Significance
S2B
PT

Allegheny River Islands BDA
tufted hairgrass (Deschampsia cespitosa) - Plant

G5

Notable Significance
S3
--8/12/2005

E

Clarendon Bog BDA
rough cotton-grass (Eriophorum tenellum) - Plant

G5

High Significance
S1
PE

8/5/2006

E

Conewango Creek BDA
elktoe (Alasmidonta marginata) - Mussel
three-ridge (Amblema plicata) - Mussel
cylindrical papershell (Anodontoides ferussacianus) - Mussel
creek heelsplitter (Lasmigona compressa) - Mussel
wavy-rayed lampmussel (Lampsilis fasciola) - Mussel
pocketbook (Lampsilis ovata) - Mussel
round pigtoe (Pleurobema sintoxia) - Mussel
Ohio pebblesnail (Somatogyrus integra) - Snail
Leonard's skipper (Hesperia leonardus) - Butterfly
Roger's clubtail (Gomphus rogersi) - Dragonfly
northern pygmy clubtail (Lanthus parvulus) - Dragonfly
broad-leaved water-plantain (Alisma triviale) - Plant
small beggar-ticks (Bidens discoidea) - Plant
Tuckerman's panic-grass (Panicum tuckermanii) - Plant
sensitive species of concern³ A
sensitive species of concern³ B

G4
G5
G5
G5
G5
G5
G4
G3
G4
G4
G4
G5
G5
G3G5
-----

Exceptional Significance
S4
--8/1/2005
S2S3
--8/1/2005
S2S3
--7/1/2005
S2S3
--8/29/2001
S4
--8/1/2005
S3S4
--8/1/2001
S2
--7/1/2005
S2S4
--5/31/2006
S3S4
--7/1/2005
S1
--5/31/2006
S3S4
--5/31/2006
S1
PE
9/14/2001
S3
--9/14/2001
S2
PT
9/14/2001
----8/1/2005
----7/1/2005

E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E

Dewdrop Run BDA
high diversity mistnetting site for bats

GNR

Notable Significance
SNR
---

2002

E

Farnsworth Branch BDA
high diversity mistnetting site for bats

GNR

Local Significance
SNR
---

2002

E

(continued on next page)
¹ Please refer to Appendix III for an explanation of PNHP ranks and legal status
² Please refer to Appendix IV for an explanation of quality ranks
³ This species is not named at the request of the agency overseeing its protection
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Mead Township and Clarendon Borough (continued)
PNDI Rank¹
Global

State

State
Legal
Status¹

Last Seen

Quality²

NATURAL HERITAGE AREAS:
Fourmile Run BDA
high diversity mistnetting site for bats

GNR

Local Significance
SNR
---

Kinzua Dam LCA

Exceptional Significance

Tionesta Creek LCA

Exceptional Significance

Tionesta Creek at Sheffield BDA
American brook lamprey (Lampetra appendix) - Fish
sensitive species of concern³

High Significance
S3
PC
-----

G4
---

Tracy Ridge LCA

2002

E

7/10/1994
7/14/1993

E
E

8/11/1994

E

-------

E
E
E

Notable Significance

West Branch Tionesta Creek BDA
creek heelsplitter (Lasmigona compressa) - Mussel

G5

Notable Significance
S2S3
CR

OTHER CONSERVATION AREAS: Hickory Creek and Tionesta Creek Drainages IMA
GEOLOGIC FEATURES:
erosional remnant, Jakes Rocks
erosional remnant, Rimrock Overlook
erosional remnant, Coal Knob

GNR
GNR
GNR

SNR
SNR
SNR

¹ Please refer to Appendix III for an explanation of PNHP ranks and legal status
² Please refer to Appendix IV for an explanation of quality ranks
³ This species is not named at the request of the agency overseeing its protection
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MEAD TOWNSHIP and Clarendon Borough
Mead Township is located in eastern Warren County, bordered by McKean County. A long, narrow
section of the township extends north on the eastern side of the Allegheny Reservoir and is bordered by
New York. Kinzua Creek flows into the Allegheny Reservoir through the township, and exceptional
value streams, Arnot Run, Brown Run and Morrison Run also flow through this municipality. Mead
Township is 80 percent forested (Figure 8) and contains some large tracts of forest along the reservoir
and in the southwestern corner of the municipality. In the center of the township the forests are more
fragmented. The Allegheny National Forest crosses into Mead Township. Hickory Creek and Tionesta
Creek Drainages Important Mammal Area crosses into the southwest portion of the township, but there
are no Important Bird Areas in the municipality. Clarendon Borough, located in the center of Mead
Township, is over 36 percent developed and is nearly 50 percent forested (Figure 8, page 42).
As is true in the rest of the county, much of the native biodiversity of the township can be maintained
by providing forested buffers along streams and avoiding fragmentation of the largest forest blocks
with additional roads. These general landscape features provide the habitat necessary to keep common
species common. Protection of large forest blocks will additionally protect the water quality of the
many headwater streams originating within them. The streams that flow through open agricultural
areas should be restored with native trees to protect the stream habitat and improve water quality.
Forested stream buffers help filter surface water runoff, preventing many non-point sources of pollution
from entering waterways of the township. In addition, reforestation of creek and stream banks can help
link larger forested blocks together, contributing to their utility as a natural wildlife corridor. This
coarse filter or landscape level approach will help provide habitat for many of the common native
species found throughout the county. In addition to the coarse filter outlined above, a fine filter
approach applied to the following sites will help keep these uncommon species of plants and animals
from disappearing from Warren County and Pennsylvania.

Allegheny Reservoir BDA
This Natural Heritage Area is
discussed under Elk Township (page
87). Part of the reservoir habitat of
this BDA falls in Mead Township.
Any negative affects on hydrology
should be minimized, including
agricultural run-off and removal of
forest surrounding the reservoir.

This Natural Heritage Area is
discussed under Glade Township
(page 105). Part of the floodplain
habitat of this BDA falls in Mead
Township. Further development or
disturbance that introduces invasive
exotic species should be avoided, as
well as any activity that that affects
the natural cycle of water levels.

PNHP

Allegheny River Islands BDA

Tufted hairgrass (Deschampsia cespitosa)
at the Allegheny River Islands BDA

121

Mead Township

Clarendon Bog BDA
Clarendon Bog, an open, scrub-shrub swamp with pockets of graminoid vegetation, forms the core for
this BDA occupied by a plant species of special concern, rough cotton-grass (Eriophorum tenellum).
Rough cotton-grass, a Pennsylvania endangered plant species, is rare in bogs and peaty swamps. Its
distribution extends from Saskatchewan to Newfoundland and as far south as Illinois and New Jersey.
In Pennsylvania, this critically imperiled species is found in northeastern and northwestern counties
(Rhoads and Block 2000). Some populations may have been extirpated due to human collection (Hays
2001).
This BDA is situated on a low divide between Tionesta Creek and Dutchman Run, immediately
adjacent to the community of Clarendon. The wetland is very diverse in habitats and represents the
prime bog and swamp conditions found within the Allegheny National Forest. However, it is found on
private property. Much of the bog is filled with dense brush, while other areas are more open and wet.
Most of the southern extremity is an open bog with the ground densely covered by cranberry
(Vaccinium macrocarpon). The majority of the wetland is a dense shrub swamp. Dominant shrub
species are dewberry (Rubus hispidus), silky dogwood (Cornus amomum), mountain holly (Ilex
mucronatus), poison sumac (Toxicodendron vernix), highbush blueberry (Vaccinium corymbosum),
withe rod (Viburnum cassinoides), and steeplebush (Spirea tomentosa). Scattered trees include balsam
fir (Abies balsamea), white pine (Pinus strobus), eastern hemlock (Tsuga canadensis), and quaking
aspen (Populus tremuloides). The floor is mostly spongy and covered with dense sphagnum moss
(Sphagnum spp.) and a diverse wetland flora, as detailed in the table below. The supporting landscape
extends to the boundary of the immediate watershed hydrologically linked to the wetland. Much of this
area is in residential development.
Other dominant and characteristic herbaceous plants of Clarendon Bog BDA
Common name
woodland agrimony
upland bentgrass
swamp milkweed
water arum
a sedge
a sedge
a sedge
a sedge
a sedge
round-leaved sundew
three-way sedge
tawny cotton-grass
Joe-Pye-weed
boneset
northeastern mannagrass

Scientific name
Agrimonia striata
Agrostis perennans
Asclepias incarnate
Calla palustris
Carex comosa
Carex crinita
Carex interior
Carex lurida
Carex projecta
Drosera rotundifolia
Dulichium arundinaceum
Eriophorum virginicum
Eupatorium maculatum
Eupatorium perfoliatum
Glyceria melicaria

Common name
fowl mannagrass
dwarf St. Johnswort
jewelweed
sharp-fruited rush
soft rush
bugleweed
sensitive fern
cinnamon fern
royal fern
small green wood orchid
rose pogonia
arrow-leaved tearthumb
wool-grass
marsh fern
cattail

Scientific name
Glyceria striata
Hypericum mutilum
Impatiens capensis
Juncus acuminatus
Juncus effusus
Lycopus sp.
Onoclea sensibilis
Osmunda cinnamomea
Osmunda regalis
Platanthera clavellata
Pogonia ophioglossoides
Polygonum sagittatum
Scirpus cyperinus
Thelypteris palustris
Typha latifolia

Threats and Stresses
The core area of the site, the bog itself, is not directly threatened as the current landowner is aware of
the quality and uniqueness of this wetland habitat. Most of the bog is not impacted by inappropriate
uses or disturbances, however, the southern end of the site is open and has been used as a dumpsite by
adjacent industry. Any activities that alter the hydrologic regimes of the wetland pose a threat to the
rare cotton-grass. This species is also threatened by invasive wetland species such as purple loosestrife
(Lythrum salicaria), Japanese knotweed (Polygonum cuspidatum), common reed (Phragmites
australis), and reed canary grass (Phalaris arundinacea). A single plant of purple loosestrife was
noted in the disturbed area at the south end of the bog.
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Conservation Recommendations
Any land management decisions regarding the watershed at this site should take into consideration
potential impacts to the wetland, including alterations to the light, temperature, and hydrologic regimes.
Periodic monitoring for invasive species is recommended, as well as further surveys to document
amphibian and insect species utilizing the wetland.

Conewango Creek BDA
This Natural Heritage Area is discussed under Pine Grove Township (page 132). Part of the stream
habitat of this BDA falls in Mead Township. Any negative affects on hydrology should be minimized,
especially timbering and development in the riparian corridor.

Dewdrop Run BDA
Farnsworth Branch BDA
Fourmile Run BDA
The core habitat of these three BDAs is a forested riparian corridor in the Allegheny National Forest
that supports a high diversity of bats including a species of concern, northern myotis (Myotis
septentrionalis). Delineation of this site is based on a summer mist-netting study of bats in the
Allegheny National Forest and only those sites where a high diversity of bat species were recorded
along with the rare bat species are included in the inventory as BDAs.
The northern myotis has a range in the east that extends from southern Canada south through the
mountains to the north central panhandle of Florida. It is most abundant in the northern part of the
range but relatively rare across its range both in terms of hibernacula and in summer foraging and
maternity areas (NatureServe 2005). In Pennsylvania, northern myotis is considered a vulnerable
species, but this rank may be changed and the species no longer tracked based on recent mist-netting
data (Hart, pers. comm. 2007). The species is generally associated with forested communities and
hibernates in caves, mines, and tunnels from late fall through early spring (Kurta 1982). See the
northern myotis fact sheet, page 242, for more information about this species. The principal
requirements of a suitable hibernaculum are low temperatures above freezing; high humidity; and lack
of disturbances, both natural (floods) and anthropogenic (visitation) (Barbour and Davis 1969). During
the summer, the bats that hibernate in the mine require habitat for roosting and foraging. In general,
bat species roost under the bark of trees, and forage along streams and forest edges. The suitable
physical structures for roosting are most often found in mature trees or dead snags.
Threats and Stresses
White-nose syndrome is a poorly understood disease that has been killing bats in the northeast as they
hibernate. This disease has started to spread through Pennsylvania, and this population of bats may be
at risk. This site is presently under no other threat since it lies entirely within the Allegheny National
Forest and staff biologists are aware of the presence of a rare bat species. Since bats are insectivores,
disruption of the life cycle of insects, especially those that can be found associated with streams, can
have a severe impact on the breeding success of bat populations. Degradation of water quality within
the township can indirectly affect bat populations by affecting their insect food source.
Conservation Recommendations
The Pennsylvania Game Commission can provide the best and most current management
recommendations for bats. Considerations may include appropriate forest management to maintain
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contiguous forest that includes the older trees needed by the bats, avoiding the release of pesticides
within the habitat area to maintain the bats’ food supply and prevent them being poisoned by toxic
compounds in the food chain, and maintaining a tall forest buffer along roads to prevent bat road kills
(a low canopy may cause bats to fly into the path of traffic). Further assessment of what areas are
being used as bat hibernacula in the Allegheny National Forest will be useful in guiding conservation
of this population. Generally, maintaining and cultivating forest cover will increase the amount of
available habitat for bats.

Tionesta Creek at Sheffield BDA
This Natural Heritage Area is discussed under Sheffield Township (page 154). Part of the stream
habitat of this BDA falls in Pine Grove Township. Any negative affects on hydrology should be
minimized, especially timbering and development in the riparian corridor.

West Branch Tionesta Creek BDA
This BDA is delineated around aquatic habitat in West Branch Tionesta Creek that supports creek
heelsplitter (Lasmigona compressa), a mussel species of special concern. See the creek heelsplitter
fact sheet, page 271, and the freshwater mussel fact sheet, page 265, respectively, for more information
about this species and mussels in general. The site is located upstream of the community of Clarendon
and downstream of the impoundment at Chapman State Park. West Branch Tionesta Creek is a
medium-sized, slow, low-gradient creek with extensive wetlands in the floodplain. Substrates are
composed of sands and gravel mixed with cobbles.
Freshwater mussels, primarily found in streams, are filter feeders that spend their adult lives in the
substrate of stream or lake bottoms. Because mussels are dependent upon good water quality and
physical habitat conditions and an environment that will support populations of host fish, they are
considered good indicators of the health of aquatic ecosystems.
Threats and Stresses
The presence of freshwater mussel populations is indicative of high water quality. Freshwater mussel
populations have been declining over the past century throughout North America. Generally, the
reason for this decline has been largely attributed to increased sedimentation, which renders stream
bottoms unsuitable as mussel habitat. Erosion, caused in part by deforestation, poor agricultural
practices, and destruction of riparian zones, has led to increased silt loads and shifting, unstable stream
bottoms. Siltation and contaminants, such as heavy metals, pesticides, and acid mine drainage, have
long been recognized as threats to mussels (Ortmann 1909; Ellis 1931; cited in Williams et al. 1993).
Increases in siltation can also indirectly impact freshwater mussel communities by interfering with host
fish – mussel interactions. Increased sedimentation can reduce the abundance, diversity, and
reproduction of fish, including the host fish that are necessary for protection and dispersal of virtually
all freshwater mussels during their larval stage. The increased turbidity associated with suspended
sediment loads also interferes with the visual cues used by both adult mussels and host fish in the
transfer of mussel larvae (Box and Mossa 1999).

124

Mead Township
Conservation Recommendations

PNHP

Preserving forested stream corridors is key to maintaining high water quality. Timbering and road
development or other construction activities should be kept well away from riparian corridors in order
to avoid degrading important aquatic and streamside habitat. Although the surrounding watershed is
not as closely linked to the stream ecosystem as are the riparian zones, a high degree of forest cover
should be maintained for additional protection of the water quality and ecological integrity of the
aquatic ecosystems.

Jakes Rocks, 2006
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PNDI Rank¹

State
Legal
Status¹

Global

State

Akeley Swamp BDA
Virginia rail (Rallus limicola) - Bird
central mudminnow (Umbra limi) - Fish
Baltimore checkerspot (Euphydryas phaeton) - Butterfly
dion skipper (Euphyes dion) - Butterfly
broad-winged skipper (Poanes viator viator) - Butterfly
eyed brown (Satyrodes eurydice) - Butterfly
blue-tipped dancer (Argia tibialis) – Damselfly
emerald spreadwing (Lestes dryas) – Damselfly
lance-tipped emerald (Aeshna constricta) – Dragonfly
Halloween pennant (Celithemis eponina) – Dragonfly
spatterdock darner (Rhionaeschna mutata) – Dragonfly
Williamson's emerald (Somatochlora williamsoni) - Dragonfly
bog bluegrass (Poa paludigena) - Plant
highbush-cranberry (Viburnum trilobum) - Plant
bog-mat (Wolffiella gladiata) - Plant

G5
G5
G4
G4
G5T
G4
G5
G5
G5
G5
G5
G5
G3
G5T5
G5

Exceptional Significance
S3B
--5/1/2006
S3
PC
7/13/2005
S2S4
--7/2005
S1
--7/20/2001
S1
--7/2005
S1S3
--7/20/2001
S1
--8/3/2004
S3
--7/11/2004
S3S4
--7/30/2005
S2S3
--7/30/2005
S1
--2003
S1
--8/15/2004
S3
PT
7/18/2000
S3S4
TU
7/18/2000
S2
PR
8/18/2003

Conewango Creek BDA
elktoe (Alasmidonta marginata) - Mussel
three-ridge (Amblema plicata) - Mussel
cylindrical papershell (Anodontoides ferussacianus) - Mussel
creek heelsplitter (Lasmigona compressa) - Mussel
wavy-rayed lampmussel (Lampsilis fasciola) - Mussel
pocketbook (Lampsilis ovata) - Mussel
round pigtoe (Pleurobema sintoxia) - Mussel
Ohio pebblesnail (Somatogyrus integra) - Snail
Leonard's skipper (Hesperia leonardus) - Butterfly
Roger's clubtail (Gomphus rogersi) - Dragonfly
northern pygmy clubtail (Lanthus parvulus) - Dragonfly
broad-leaved water-plantain (Alisma triviale) - Plant
small beggar-ticks (Bidens discoidea) - Plant
Tuckerman's panic-grass (Panicum tuckermanii) - Plant
sensitive species of concern³ A
sensitive species of concern³ B

Exceptional Significance
G4
S4
--G5
S2S3
--G5
S2S3
--G5
S2S3
--G5
S4
--G5
S3S4
--G4
S2
--G3
S2S4
--G4
S3S4
--G4
S1
--G4
S3S4
--G5
S1
PE
G5
S3
--G3G5
S2
PT
-------------

Last Seen

Quality²

NATURAL HERITAGE AREAS:

8/1/2005
8/1/2005
7/1/2005
8/29/2001
8/1/2005
8/1/2001
7/1/2005
5/31/2006
7/1/2005
5/31/2006
5/31/2006
9/14/2001
9/14/2001
9/14/2001
8/1/2005
7/1/2005

OTHER CONSERVATION AREAS: Akeley Swamp, Northern Allegheny Conservation Association
Akeley Swamp - SGL 282 IBA

¹ Please refer to Appendix III for an explanation of PNHP ranks and legal status
² Please refer to Appendix IV for an explanation of quality ranks
³ This species is not named at the request of the agency overseeing its protection
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PINE GROVE TOWNSHIP
Pine Grove Township is located in northern Warren County, bordered by New York. It is 71 percent
forested (Figure 8), and is somewhat fragmented by roads and agriculture, particularly in the center of
the township. Agriculture forms over 16 percent of land use in the county. Conewango Creek bisects
the township into east and west sections. Wetlands are found along Conewango Creek, particularly in
the north of the township, where Akeley Swamp is located. This is also the site of Akeley Swamp –
SGL#282 Important Bird Area (IBA). There are no Important Mammal Areas (IMAs) in this township.
As is true in the rest of the county, much of the native biodiversity of the township can be maintained
by providing forested buffers along streams and avoiding fragmentation of the largest forest blocks
with additional roads. These general landscape features provide the habitat necessary to keep common
species common. Protection of large forest blocks will additionally protect the water quality of the
many headwater streams originating within them. The streams that flow through open agricultural
areas should be restored with native trees to protect the stream habitat and improve water quality.
Forested stream buffers help filter surface water runoff, preventing many non-point sources of pollution
from entering waterways of the township. In addition, reforestation of creek and stream banks can help
link larger forested blocks together, contributing to their utility as a natural wildlife corridor. This
coarse filter or landscape level approach will help provide habitat for many of the common native
species found throughout the county. In addition to the coarse filter outlined above, a fine filter
approach applied to the following sites will help keep these uncommon species of plants and animals
from disappearing from Warren County and Pennsylvania.

Akeley Swamp BDA
This BDA is designated around a mosaic of wetland communities and open water that provides habitat
for six animal species and three plant species of special concern. Core habitat includes a section of
floodplain forest along Conewango Creek, a 158-acre impoundment, alder shrub swamp, wet
herbaceous openings, flooded timber areas, forested stands, and cultivated and fallow fields. The
primary impoundment has been anthropogenically
influenced through the construction of the now abandoned
Birds observed at Akeley Swamp
Penn-Central railroad grade which runs north to south
BDA during the breeding season
paralleling Conewango Creek and is maintained by the
green heron
PGC. Ducks Unlimited participated in the design of
wood duck
impoundment structures. The southern half of the core area
blue-winged teal
of Akeley Swamp BDA is contained within State Game
ring-necked duck
Land #282; the northern portion extends into New York.
Virginia rail
The supporting landscape of this site extends from the core
sora
habitat to the boundary of the immediate watershed and
spotted sandpiper
includes mixed deciduous forest, agricultural and residential
pileated woodpecker
development. Akeley Swamp has been designated an IBA
alder flycatcher
by Pennsylvania Audubon because it supports an abundance
Willow flycatcher
eastern phoebe
of breeding and migratory wetland and grassland bird
great crested flycatcher
species including Virginia rail (Rallus limicola), a
eastern kingbird
Pennsylvania bird species of special concern. A detailed
blue-winged warbler
description of the Akeley Swamp IBA is given on page 39.
Four butterfly species of concern have been observed at this
wetland complex. Baltimore checkerspots (Euphydryas
phaeton), imperiled in Pennsylvania, feed mainly on
turtlehead (Chelone glabra) as caterpillars, although they
sometimes switch to other host plants after overwintering.
Broad-winged skippers (Poanes viator viator) feed on
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yellow warbler
chestnut-sided warbler
yellow-rumped warbler
American redstart
common yellowthroat
eastern towhee
American goldfinch

Pine Grove Township
grasses as caterpillars, while dion skippers (Euphyes dion) feed on sedges and rushes. See the dion
skipper fact sheet, page 273, for more information about this species. The eyed brown (Satyrodes
eurydice), at the southern extent of its range in Pennsylvania, depends on open sedge meadows, where
its uses a variety of sedges as host plants
Four dragonfly and two damselfly species of concern have been found at Akeley Swamp BDA.
Spatterdock darner (Rhionaeschna mutata) and Williamson's emerald (Somatochlora williamsoni)
are Pennsylvania-critically imperiled species that depends on the extensive marsh habitat in Akeley
Swamp. Halloween pennant (Celithemis eponina), Emerald spreadwing (Lestes dryas), and lancetipped emerald (Aeshna constricta) are other dragonfly and damselfly species of concern that also
depend on this still-water marsh habitat. Blue-tipped dancer (Argia tibialis) has been found on
Conewango Creek south of Akeley Swamp. Only recently rediscovered in Pennsylvania, this species
breeds in slow-moving creeks.

PNHP

A fish species of concern, central mudminnow (Umbra limi), was observed using the impoundment.
This species inhabits quiet areas of streams, swamps, and other wetlands over mud and debris. They
are tolerant of drought, low oxygen, and extremes in water temperatures (Page and Burr 1991) and are
found in the Great Lakes and Saint Lawrence system, and the Hudson River and Mississippi River
systems. In Pennsylvania, the state rare central mudminnow occurs in the Allegheny River as far south
as Tionesta Creek.

Akeley Swamp BDA, 2006
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Three plant species of concern, bog bluegrass (Poa paludigena), bog-mat (Wolffiella gladiata), and
highbush-cranberry (Viburnum trilobum) were found in wetland areas of the site. Bog-mat, a
Pennsylvania rare species, has tangled fronds that form a partially submerged mass on open water
channels in swamps. Its range extends from New Jersey to Wisconsin, south to Florida and Texas with
disjunct occurrences in Massachusetts and Washington. It has only previously been recorded in Erie
and Crawford Counties in Pennsylvania. Bog bluegrass, a Pennsylvania threatened species prefers
boggy woods and swamps in northwest, northeast, southeast and south-central Pennsylvania (Rhoads
and Block 2000). It is considered to be very rare or found locally within its range which extends from
Minnesota to New York, south to North Carolina and Iowa (NatureServe 2007). Highbush-cranberry, a
vulnerable plant species in Pennsylvania, is found in swamps, fens, and wet woods. Its range extends
from southern Canada south to Kentucky and Missouri and it has only been recorded in several
counties in Pennsylvania. Some botanists have considered this species to be a variety of Viburnum
opulus, an introduced invasive species in southeastern Pennsylvania that is thought to be a threat to V.
trilobum.

Highbush cranberry (Viburnum trilobum)

Threats and Stresses
Viburnum leaf beetle (Pyrrhalta viburni) is an introduced pest that eats highbush cranberry and other
species of Viburnum. Within Pennsylvania, this pest has spread throughout the range of highbush
cranberry, and is decimating populations of the shrub. It is not known whether this population has been
colonized by beetles yet, but all populations of highbush cranberry are at serious risk.
European frogbit (Hydrocharis morus-ranae) is an invasive plant from Europe that is becoming a
dominant plant in Akeley Swamp and crowding out native species. It has been documented in New
York, New England, and eastern Canada, but may be the only population of this pest that is known
from Pennsylvania. Water chestnut (Trapa natans) occurs north of the swamp in the same watershed.
This invasive plant would be difficult to eradicate if it becomes established in Akeley Swamp. These
floating plants may compete with the bog-mat, and may alter the habitat for the aquatic animal species
of concern that live here.
Given that much of the core of this BDA is located within public lands, the species of special concern
are under no immediate threat. However, introduction of invasive flora and fauna from nearby
residential development may be a future problem.
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Conservation Recommendations
Management options for the control of viburnum leaf beetle and European frog-bit should be
investigated, and efforts to eradicate nearby populations of water chestnut should be supported.
Other than the threat posed by invasive plants, the current management is compatible with maintaining
the populations of the species of concern present at this site. Monitoring and managing water levels in
support of the wetland species utilizing this area year round are recommended.

European frogbit (Hydrocharis morus-ranae), an invasive species in Akeley
Swamp.

Conewango Creek BDA
The core of this BDA extends from the mouth of Johnny Run at Russell south to the city of Warren
where Conewango Creek empties into the Allegheny River, and east and west along the Allegheny
River. Over 15-miles of aquatic and riverine habitats support 14 animal and 3 plant species of special
concern. The sections of Conewango Creek and the Allegheny River contained within this BDA
support a rich diversity of aquatic organisms, particularly freshwater mussels and fish, including creek
heelsplitter (Lasmigona compressa), cylindrical papershell (Anodontoides ferussacianus), elktoe
(Alasmidonta marginata), Ohio pebblesnail (Somatogyrus integra), pocketbook (Lampsilis ovata),
round pigtoe (Pleurobema sintoxia), three-ridge (Amblema plicata), wavy-rayed lampmussel
(Lampsilis fasciola), and two additional sensitive species of concern which cannot be named in this
report at the request of the jurisdictional agency overseeing its protection. See the creek heelsplitter,
cylindrical papershell, elktoe, and freshwater mussels fact sheets on pages 265 to 271 for more
information about these species and mussels in general.
Freshwater mussels, primarily found in streams, are filter feeders that spend their adult lives in the
substrate of stream or lake bottoms. Because mussels are dependent upon good water quality and
physical habitat conditions and an environment that will support populations of host fish, they are
considered good indicators of the health of aquatic ecosystems.
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Pine Grove Township
Leonard's skipper (Hesperia leonardus), a butterfly species of concern, is considered vulnerable in
Pennsylvania. It uses moist open meadows and fields, where its host plants are a variety of grasses.
The aquatic larvae of two dragonfly species of concern, northern pygmy clubtail (Lanthus parvulus)
and Roger’s clubtail (Gomphus rogersi), inhabit this BDA. Dragonflies, as with other members of the
Order Odonata, have three stages in their life cycle: egg, nymph, and adult. Dragonflies oviposit their
eggs in or near water. The species occurring within this BDA are river-breeding odonates that utilize
clear, rapid, rocky streams and rivers with silt-bottomed pools. After the eggs hatch, the nymphs
remain in the water through several instars (stages between moltings of the exoskeleton, feeding on
small aquatic organisms until they eventually emerge from the water as terrestrial adults. See the
Roger’s clubtail fact sheet, page 274, for more information about this species.
Three plants of special concern, broad-leaved water-plantain (Alisma triviale), small beggar-ticks
(Bidens discoidea), and Tuckerman's panic-grass (Panicum tuckermanii), were found within the
BDA. Broad-leaved water-plantain, a Pennsylvania endangered plant species, is rare in shallow water
of ditches, lake margins, and stream edges (Rhoads and Block 2000). Its distribution spans from
Canada south to New Mexico in the west and to Maryland in the east and is considered critically
imperiled in Pennsylvania. Small beggar-ticks (Bidens discoidea), a vulnerable plant species of
concern, inhabits wet areas including bogs and vernal ponds. It is found from Quebec to Florida and
west to Ontario and Texas (NatureServe 2006). The plant is found in several counties throughout
Pennsylvania. Tuckerman’s panic grass, a Pennsylvania threatened species, inhabits sandy flats
(Rhoads and Block 2000) in the New England and Great Lakes region, including northwestern
Pennsylvania.
Threats and Stresses
The presence of numerous freshwater mussel populations and other aquatic species throughout
Conewango Creek and the Allegheny River is indicative of high water quality. Freshwater mussel
populations have been declining over the past century throughout North America. This decline has
been largely attributed to increased sedimentation, which renders stream bottoms unsuitable as mussel
habitat. Erosion, caused in part by deforestation, poor agricultural practices, and destruction of riparian
zones, has led to increased silt loads and shifting, unstable stream bottoms. Siltation and contaminants
such as heavy metals, pesticides, and acid mine drainage, have long been recognized as threats to
mussels (Ortmann 1909; Ellis 1931; cited in Williams et al. 1993). Increases in siltation can also
indirectly impact freshwater mussel communities by interfering with host fish – mussel interactions.
Increased sedimentation can reduce the abundance, diversity, and reproduction of fish, including the
host fish that are necessary for protection and dispersal of virtually all freshwater mussels during their
larval stage. The increased turbidity associated with suspended sediment loads also interferes with the
visual cues used by both adult mussels and host fish in the transfer of the glochidia or mussel larvae
(Box and Mossa 1999). The rare butterfly, dragonfly, and plant species occurring within this BDA are
also dependent upon high-quality stream habitat for their continued success.
Conservation Recommendations
In the upstream watershed, timbering and road development or other construction activities should be
kept well away from riparian corridors in order to avoid degrading important aquatic and streamside
habitat within the tributaries flowing into the Conewango Creek and the Allegheny River. Any
planning of future development within the watershed should seek to avoid potential impacts to both the
physical character and water quality of these two bodies of water and adjacent habitat.
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Pittsfield Township
PNDI Rank¹

State
Legal Status¹

Last Seen

Quality²

G4

Notable Significance
S3
PC

5/5/2005

E

Brokenstraw Creek at Horn Siding BDA
riffle snaketail (Ophiogomphus carolus) - Dragonfly

G5

Notable Significance
S2S3
---

6/5/2005

E

Confluence of Little Brokenstraw and Brokenstraw
Creeks BDA
elktoe (Alasmidonta marginata) - Mussel
wavy-rayed lampmussel (Lampsilis fasciola) - Mussel
Ohio pebblesnail (Somatogyrus integra) - Snail

G4
G5
G3

High Significance
S4
--S4
--S2S4
---

9/20/1991
9/20/1991
5/30/2006

E
E
E

Little Brokenstraw Creek - South BDA
creek heelsplitter (Lasmigona compressa) - Mussel
sensitive species of concern³

G5
---

High Significance
S2S3
-------

5/13/2004
5/22/1993

E
E

G5

Notable Significance
S1S2
---

8/4/1995

E

---

E

Global

State

NATURAL HERITAGE AREAS:
Blue Eye Run BDA
American brook lamprey (Lampetra appendix) - Fish

State Game Land # 143 Seep BDA
mountain starwort (Stellaria borealis) - Plant

GEOLOGIC FEATURES:
erosional remnant, Pikes Rocks

GNR

SNR

¹ Please refer to Appendix III for an explanation of PNHP ranks and legal status
² Please refer to Appendix IV for an explanation of quality ranks
³ This species is not named at the request of the agency overseeing its protection
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PITTSFIELD TOWNSHIP
Pittsfield Township is located in central Warren County. Over 75 percent of the municipality is
forested (Figure 8, page 42), but this is somewhat fragmented by roads, including roads along the major
creeks. Approximately 11 percent of the land is used for agriculture. Wetlands are 5 percent of the
land in Pittsfield Township and are mostly located along Brokenstraw and Little Brokenstraw Creeks.
The confluence of Brokenstraw and Little Brokenstraw Creeks occurs in this township. The roads
close to the creeks and their adjacent wetlands could have a negative impact on the water quality of
these important streams. State Game Land #143 is contained within the municipality. No Important
Mammal Areas (IMAs) or Important Bird Areas (IBAs) are located within this township.
As is true in the rest of the county, much of the native biodiversity of the township can be maintained
by providing forested buffers along streams and avoiding fragmentation of the largest forest blocks
with additional roads. These general landscape features provide the habitat necessary to keep common
species common. Protection of large forest blocks will additionally protect the water quality of the
many headwater streams originating within them. The streams that flow through open agricultural
areas should be restored with native trees to protect the stream habitat and improve water quality.
Forested stream buffers help filter surface water runoff, preventing many non-point sources of pollution
from entering waterways of the township. In addition, reforestation of creek and stream banks can help
link larger forested blocks together, contributing to their utility as a natural wildlife corridor. This
coarse filter or landscape level approach will help provide habitat for many of the common native
species found throughout the county. In addition to the coarse filter outlined above, a fine filter
approach applied to the following sites will help keep these uncommon species of plants and animals
from disappearing from Warren County and Pennsylvania.

Blue Eye Run BDA
The section of Blue Eye Run that lies within this site provides habitat for the American brook
lamprey (Lampetra appendix), an aquatic animal species of concern. Blue Eye Run, a mediumgradient small stream with sandstone geology, is a tributary to Brokenstraw Creek. American brook
lamprey requires cool, clear water and inhabits large creeks and small to medium rivers (NatureServe
2007). Eggs of this species are laid in nests in riffles and runs with a gravel/sand substrate and a strong
current. Once the larvae hatch, they burrow into the loose substrate of pools or slow-moving water
near stream banks, where they feed on plankton. The larval stage may last several years. The animal
becomes sexually mature during the period of transformation from larva into adult (NatureServe 2007).
This species is harmless to fish, since they do not eat during the short adult phase. Its distribution
extends from Arkansas to Ontario in the West and from Alabama and North Carolina to Quebec in the
east. In Pennsylvania, this lamprey species has previously only been recorded in Monroe, Venango and
Warren counties and is considered imperiled.
Threats and Stresses
This BDA is under no imminent threat since the site lies entirely within State Game Land #143.
However a dirt road runs parallel to Blue Eye Run through the entire BDA, therefore, maintaining
suitable aquatic habitat is key to the continued success of this species. Runoff from dirt and gravel
roads in close proximity to waterways can contribute to physical degradation of their channels and
erosion and sediment pollution in streams and rivers. Loss of forest cover within the core areas may
also result in increased water temperatures and disruption of natural nutrient cycling linked to the river.
If forest cover is substantially reduced within the watersheds, water quality is likely to decline from
increased sediment loads. Removal of forest cover on steep slopes is especially problematic because of
the potential for increased runoff and erosion following storm events.
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Pittsfield Township
Conservation Recommendations
Preserving forested river and stream corridors is key to maintaining high water quality. Timbering and
road development or other construction activities should be kept well away from riparian corridors in
order to avoid degrading important aquatic and river and streamside habitat. Although sections of the
watersheds beyond the riparian zones have less direct influence on the stream ecosystems, a high
degree of forest cover should be maintained for additional protection of the water quality and
ecological integrity of the aquatic ecosystems.

Brokenstraw Creek at Horn Siding BDA
This section of Brokenstraw Creek and adjacent natural communities provide habitat for riffle
snaketail (Ophiogomphus carolus), a dragonfly species of concern. Dragonflies, as with other
members of the Order Odonata, have three stages in their life cycle: egg, nymph, and adult.
Dragonflies lay their eggs in water and this species utilizes riverine habitats and clear, small wooded
streams with riffles and sandy substrate for egg laying (Massachusetts Division of Fisheries and
Wildlife 2003). After the eggs hatch, the nymphs remain in the water through several instars, feeding
on small aquatic organisms until they eventually grow wings and emerge from the water as terrestrial
adults (Dunkle 2000). The riffle snaketail has a range that extends from Ontario southeast to Virginia
and west to Minnesota (NatureServe 2007). In Pennsylvania, it is considered an imperiled species.
The supporting landscape for this site extends from core habitat to the boundary of the immediate
watershed. Nearly half the area found within this BDA is in State Game Land #143. The river can be
described as a low-gradient large stream with sandstone geology. Adjacent to the river are forested
wetlands, upland fields, and steep forested slopes.
Threats and Stresses
The patches of forest found within the immediate watershed of this site are important in maintaining
water quality of West Branch Genesee River and the health of adjacent habitats. A forested watershed
functions to maintain water quality and natural nutrient cycles in its associated streams and rivers.
Removal of forest cover on steep slopes is especially problematic because of the potential for increased
runoff and erosion following storm events. Runoff from dirt and gravel roads in close proximity to the
wetlands can contribute to physical degradation of the site by siltation and a decrease in dissolved
oxygen. Dams as well as channelization also pose a threat to the harpoon clubtail (NatureServe 2007).
Conservation Recommendations
Remaining forest cover in the immediate watershed surrounding the core of this BDA should be left
intact to provide a buffer against non-point source pollutants such as sediments and chemicals.
Establishing riparian buffers adjacent to the stream and encouraging local landowners to properly
manage agricultural nutrients would aid in lessening the input of runoff into the stream. The U.S.
Environmental Protection Agency’s (EPA) Agricultural Management Practices for Water Quality
Protection module (available online at http://www.epa.gov/watertrain/agmodule/) outlines eight basic
types of agricultural practices that are suitable for reducing or minimizing water quality impacts as part
of a watershed approach to management. These practices are often called Best Management Practices,
or BMPs.
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Pittsfield Township
Confluence of Little Brokenstraw and Brokenstraw Creeks BDA
This BDA is delineated around aquatic habitat at the confluence of Little Brokenstraw and Brokenstraw
Creeks that supports three species of concern, elktoe (Alasmidonta marginata), Ohio pebblesnail
(Somatogyrus integra), and wavy-rayed lampmussel (Lampsilis fasciola). See the elktoe fact sheet ,
page 267, and freshwater mussels fact sheet, page 265, respectively, for more information about this
species and mussels in general.
Freshwater mussels, primarily found in streams, are filter feeders that spend their adult lives in the
substrate of stream or lake bottoms. Because mussels are dependent upon good water quality and
physical habitat conditions and an environment that will support populations of host fish, they are
considered good indicators of the health of aquatic ecosystems.
Threats and Stresses
The presence of freshwater mussel populations is indicative of high water quality. Freshwater mussel
populations have been declining over the past century throughout North America. This decline has
been largely attributed to increased sedimentation, which renders stream bottoms unsuitable as mussel
habitat. Erosion, caused in part by deforestation, poor agricultural practices, and destruction of riparian
zones, has led to increased silt loads and shifting, unstable stream bottoms. Siltation and contaminants,
such as heavy metals, pesticides, and acid mine drainage, have long been recognized as threats to
mussels (Ortmann 1909; Ellis 1931; cited in Williams et al. 1993). Increases in siltation can also
indirectly impact freshwater mussel communities by interfering with host fish – mussel interactions.
Increased sedimentation can reduce the abundance, diversity, and reproduction of fish, including the
host fish that are necessary for protection and dispersal of virtually all freshwater mussels during their
larval stage. The increased turbidity associated with suspended sediment loads also interferes with the
visual cues used by both adult mussels and host fish in the transfer of the glochidia or mussel larvae
(Box and Mossa 1999).
Conservation Recommendations
Preserving forested stream corridors is key to maintaining high water quality. Timbering and road
development or other construction activities should be kept well away from riparian corridors in order
to avoid degrading important aquatic and streamside habitat. Although the surrounding watershed is
not as closely linked to the stream ecosystem as are the riparian zones, a high degree of forest cover
should be maintained for additional protection of the water quality and ecological integrity of the
aquatic ecosystems.

Little Brokenstraw Creek – South BDA
This Natural Heritage Area is discussed under Freehold Township (page 100). Part of the stream
habitat of this BDA falls in Pittsfield Township. Any negative affects on hydrology should be
minimized, especially timbering and development in the riparian corridor.

State Game Land #143 Seep BDA
At the core of this BDA that lies within State Game Land #143 is a forested seep upslope from a
tributary to Hosmer Run that supports mountain starwort (Stellaria borealis), a plant species of
special concern. Mountain starwort’s range extends from western United States and Canada south
through West Virginia in the Northeast. It is considered to be critically imperiled in Pennsylvania and
is rare on moist slopes, swamps and streambank habitats throughout the commonwealth (Rhoades and
Block 2000). See the mountain starwort fact sheet, page 283, for more information about this species.
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Pittsfield Township
The site is a mosaic of hemlock – mixed hardwood palustrine forest with associated channels and
upland forest. The second growth upland forest is dominated by eastern hemlock (Tsuga canadensis),
sugar maple (Acer saccharum), tuliptree (Liriodendron tulipifera), and yellow birch (Betula
allegheniensis). A maintained State Game Land dirt road runs north to south through core habitat of
the BDA. The supporting landscape of this BDA extends to the boundary of the immediate watershed
of the seepage wetland. Birds observed at the site include blue-headed vireo, hermit thrush, goldencrowned kinglet, and dark-eyed junco.

Dominant and characteristic plant species of State Game Land #143 Seep BDA
Common name
Red maple
sugar maple
yellow birch
American beech
white ash
witch-hazel
hydrangea
sarsaparilla
jack-in-the-pulpit
turtlehead
hay-scented fern
intermediate wood fern
white wood aster
bedstraw
jewelweed
clubmoss
Canada mayflower
Indian cucumber-root
partridge berry
Indian-pipe

Scientific name

Common name
Trees
Acer rubrum
tuliptree
Acer saccharum
black cherry
Betula allegheniensis
black cherry
Fagus grandifolia
red oak
Fraxinus americana
eastern hemlock
Shrubs
Hamamelis virginiana
multiflora rose
Hydrangea arborescens
raspberry
Herbs
Aralia sp.
sensitive fern
Arisaema triphyllum
a fern
Chelone glabra
wood-sorrel
Dennstaedtia punctilobula
clearweed
Dryopteris intermedia
Solomon’s-seal
Eurybia divaricata
Christmas fern
Galium sp.
buttercup
Impatiens sp.
goldenrod
Lycopodium sp.
skunk cabbage
Maianthemum canadense
foamflower
Medeola virginiana
starflower
Mitchella repens
bellwort
Monotropa uniflora
violet

Scientific name
Liriodendron tulipifera
Prunus serotina
Prunus serotina
Quercus rubra
Tsuga canadensis
Rosa multiflora
Rubus sp.
Onoclea sensibilis
Osmunda sp.
Oxalis sp.
Pilea pumila
Polygonatum pubescens
Polystichum acrostichoides
Ranunculus sp.
Solidago sp.
Symplocarpus foetidus
Tiarella cordifolia
Trientalis borealis
Uvularia sessilifolia
Viola sp.

Threats and Stresses
The intact condition of the landscape within the watershed serves to enhance the ecological value of the
seepage wetland and forest communities by maintaining water quality and wetland health, as well as
providing a large contiguous forest throughout which native species can move and disperse. However,
runoff from activities such as logging and road building upslope from the population of mountain
starwort may contribute to physical degradation of the site.
Conservation Recommendations
Any land management decisions regarding the watershed surrounding this site should take into
consideration potential impacts to the seepage wetland, including alterations to the light, temperature,
and hydrologic regimes. Timbering and road improvement/maintenance or other construction activities
should be kept well away from the core habitat in order to avoid degrading important wetland and
forest habitat.
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PNHP

Pittsfield Township

State Game Land #143 Seep BDA, 2006
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Pleasant Township
PNDI Rank¹

State
Legal
Status¹

Global

State

Allegheny River BDA/LCA
Ohio lamprey (Ichthyomyzon bdellium) - Fish
Wabash pigtoe (Fusconaia flava) - Mussel
long-solid (Fusconaia subrotunda) - Mussel
wavy-rayed lampmussel (Lampsilis fasciola) - Mussel
round pigtoe (Pleurobema sintoxia) - Mussel
White trout-lily (Erythronium albidum) - Plant
Tuckerman's panic-grass (Panicum tuckermanii) -Plant
grassy pondweed (Potamogeton gramineus) - Plant
red-head pondweed (Potamogeton richardsonii) -Plant
stalked bulrush (Scirpus pedicellatus) - Plant
sensitive species of concern³ A
sensitive species of concern³ B
sensitive species of concern³ C
sensitive species of concern³ D
sensitive species of concern³ E

G3G4
G5
G3
G5
G4
G5
G3G5
G5
G5
G4
-----------

Exceptional Significance
S2S3
PC
6/8/2005
S2
--2004
S1
--2003
S4
--2003
S2
--2003
S3
TU
2009
S2
PT
9/14/2001
S1
PE
8/10/1989
S3
PT
9/14/2001
S1
PT
7/21/2005
----1998
----9/1/2004
----6/8/2005
----2003
----2003

Conewango Creek BDA
elktoe (Alasmidonta marginata) - Mussel
three-ridge (Amblema plicata) - Mussel
cylindrical papershell (Anodontoides ferussacianus) - Mussel
creek heelsplitter (Lasmigona compressa) - Mussel
wavy-rayed lampmussel (Lampsilis fasciola) - Mussel
pocketbook (Lampsilis ovata) - Mussel
round pigtoe (Pleurobema sintoxia) - Mussel
Ohio pebblesnail (Somatogyrus integra) - Snail
Leonard's skipper (Hesperia leonardus) - Butterfly
Roger's clubtail (Gomphus rogersi) - Dragonfl
northern pygmy clubtail (Lanthus parvulus) - Dragonfly
broad-leaved water-plantain (Alisma triviale) - Plant
small beggar-ticks (Bidens discoidea) - Plant
Tuckerman's panic-grass (Panicum tuckermanii) - Plant
sensitive species of concern³ A
sensitive species of concern³ B

G4
G5
G5
G5
G5
G5
G4
G3
G4
G4 1
G4
G5
G5
G3G5
-----

Exceptional Significance
S4
--8/1/2005
S2S3
--8/1/2005
S2S3
--7/1/2005
S2S3
--8/29/2001
S4
--8/1/2005
S3S4
--8/1/2001
S2
--7/1/2005
S2S4
--5/31/2006
S3S4
--7/1/2005
--5/31/2006
S3S4
--5/31/2006
S1
PE
9/14/2001
S3
--9/14/2001
S2
PT
9/14/2001
----8/1/2005
----7/1/2005

Last Seen

Quality²

NATURAL HERITAGE AREAS:

(continued on next page)
¹ Please refer to Appendix III for an explanation of PNHP ranks and legal status
² Please refer to Appendix IV for an explanation of quality ranks
³ This species is not named at the request of the agency overseeing its protection
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E
E
E
E
E
E
E
E
E
E
E
B
E
B
E

E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E

Pleasant Township (continued)
PNDI Rank¹
Global

State

State
Legal
Status¹

Last Seen

Quality²

NATURAL HERITAGE AREAS:
Confluence of Wildcat Run and Tionesta Creek BDA
awned sedge (Carex atherodes) - Plant
sensitive species of concern³ A
sensitive species of concern³ B

G5
-----

Farnsworth Branch BDA
high diversity mistnetting site for bats

GNR

Tionesta Creek LCA

High Significance
S1
PE
2/9/2002
----4/20/2006
----6/2004

B
E
E

Local
Significance
SNR
---

E

2002

Exceptional Significance

West Branch Tionesta Creek BDA
creek heelsplitter (Lasmigona compressa) - Mussel

G5

Notable Significance
S2S3
--8/11/1994

OTHER CONSERVATION AREAS: Hickory Creek and Tionesta Creek Drainages IMA

¹ Please refer to Appendix III for an explanation of PNHP ranks and legal status
² Please refer to Appendix IV for an explanation of quality ranks
³ This species is not named at the request of the agency overseeing its protection
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PLEASANT TOWNSHIP
Pleasant Township is located in central Warren County. Over 85 percent of the township is forested
(Figure 8), and most of this consists of large tracts of forest. Much of the township is public land as part
of the Allegheny National Forest and State Game Land #29. The forests become fragmented in the
northern part of the township, which is adjacent to the city of Warren. Almost 5 percent of the
township is developed, most of which occurs near Warren. The Allegheny River forms the northern
and western borders of the township and Morrison Run, an exceptional value stream, flows through the
township. Hickory Creek and Tionesta Creek Drainages Important Mammal Area (IMA) crosses into
the southern half of the township. No Important Bird Areas (IBAs) are located within Pleasant
Township.
As is true in the rest of the county, much of the native biodiversity of the township can be maintained
by providing forested buffers along streams and avoiding fragmentation of the largest forest blocks
with additional roads. These general landscape features provide the habitat necessary to keep common
species common. Protection of large forest blocks will additionally protect the water quality of the
many headwater streams originating within them. The streams that flow through open agricultural
areas should be restored with native trees to protect the stream habitat and improve water quality.
Forested stream buffers help filter surface water runoff, preventing many non-point sources of pollution
from entering waterways of the township. In addition, reforestation of creek and stream banks can help
link larger forested blocks together, contributing to their utility as a natural wildlife corridor. This
coarse filter or landscape level approach will help provide habitat for many of the common native
species found throughout the county. In addition to the coarse filter outlined above, a fine filter
approach applied to the following sites will help keep these uncommon species of plants and animals
from disappearing from Warren County and Pennsylvania.

Allegheny River BDA
This Natural Heritage Area is discussed under Brokenstraw Township (page 47). Part of the river
habitat of this BDA falls in Pleasant Township. Any negative affects on hydrology should be
minimized, especially timbering and development in the riparian corridor.

Conewango Creek BDA
This Natural Heritage Area is discussed under Pine Grove Township (page 132). Part of the stream
habitat of this BDA falls in Conewango Township. Any negative affects on hydrology should be
minimized, especially timbering and development in the riparian corridor.

Confluence of Wildcat Run and Tionesta Creek BDA
This Natural Heritage Area is discussed under Watson Township (page 192). Core habitat for three
species of concern falls within Pleasant Township. Timber harvesting, road expansion and
maintenance, and off-road vehicle use should be avoided.

Farnsworth Branch BDA
This Natural Heritage Area is discussed under Cherry Grove Township (page 55). Part of the forest
habitat of this BDA falls in Pleasant Township. Contiguous forest should be maintained as much as
possible, and pesticide use should be limited

West Branch Tionesta Creek BDA
This Natural Heritage Area is discussed under Mead Township (page 124). Part of the stream habitat
of this BDA falls in Pleasant Township. Any negative affects on hydrology should be minimized,
especially timbering and development in the riparian corridor.
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Sheffield Township
PNDI Rank¹
Global
NATURAL HERITAGE AREAS:
Cherry Run BDA
northern pygmy clubtail (Lanthus parvulus) - Dragonfly

State

State
Legal
Status¹

Last Seen

Quality²

G4

Notable Significance
S3S4
--8/17/2004

E

Donaldson BDA
ocellated darner (Boyeria grafiana) - Dragonfly
superb jewelwing (Calopteryx amata) - Damselfly
harpoon clubtail (Gomphus descriptus) - Dragonfly
northern pygmy clubtail (Lanthus parvulus) - Dragonfly
Maine snaketail (Ophiogomphus mainensis) - Dragonfly
ski-tailed emerald (Somatochlora elongata) - Dragonfly
zebra clubtail (Stylurus scudderi) - Dragonfly
sensitive species of concern³

G5
G4
G4
G4
G4
G5
G4
---

Exceptional Significance
S3
--9/1/1994
S2S3
--9/30/1994
S1S2
--7/7/1994
S3S4
--5/26/1994
S3
--7/7/1994
S2
--7/22/1994
S1
--9/30/1994
----8/8/2005

E
E
E
E
E
E
E
E

East Branch Tionesta Creek BDA
Swainson's thrush (Catharus ustulatus) - Bird

G5

Notable Significance
S2S3B
--7/27/2004

E

South Branch Tionesta Creek BDA
Swainson's thrush (Catharus ustulatus) - Bird
American brook lamprey (Lampetra appendix) - Fish
ocellated darner (Boyeria grafiana) - Dragonfly
superb jewelwing (Calopteryx amata) - Damselfly
harpoon clubtail (Gomphus descriptus) - Dragonfly
northern pygmy clubtail (Lanthus parvulus) - Dragonfly
Maine snaketail (Ophiogomphus mainensis) - Dragonfly
zebra clubtail (Stylurus scudderi) - Dragonfly

G5
G4
G5
G4
G4
G4
G4
G4

Exceptional Significance
S2S3B
--7/6/2005
S3
PC
7/11/1994
S3
--9/9/1994
S2S3
--8/25/1995
S1S2
--6/28/1994
S3S4
--8/17/2004
S3
--8/10/1994
S1
--9/23/1994

E
E
E
E
E
E
E
E

Tionesta Creek at Henry’s Mills BDA
sensitive species of concern³

---

High Significance
-----

7/17/2007

E

Tionesta Creek at Sheffield BDA
American brook lamprey (Lampetra appendix) - Fish
sensitive species of concern³
sensitive species of concern³

G4
-----

High Significance
S3
PC
---------

7/10/1994
7/14/1993
8/8/2005

E
E
E

Tionesta Creek LCA

Exceptional Significance

Tionesta Natural Areas BDA
old growth hemlock (white pine) – northern hardwood forest

GNR

Local Significance
S5
---

2006

E

Tionesta Creek Tributary Uplands BDA
high diversity mistnetting site for bats

GNR

Local Significance
SNR
---

2002

E

OTHER CONSERVATION AREAS: Hickory Creek and Tionesta Creek Drainages IMA
Tionesta Scenic and Research Natural Area IBA
¹ Please refer to Appendix III for an explanation of PNHP ranks and legal status
² Please refer to Appendix IV for an explanation of quality ranks
³ This species is not named at the request of the agency overseeing its protection
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SHEFFIELD TOWNSHIP
Sheffield Township is located in southeastern Warren County, bordered by McKean and Forest
Counties. Over 85 percent of the township is forested (Figure 8), most of which is located within large
tracts of forest. Much of the township is located with the Allegheny National Forest. Portions of
Tionesta Creek and Minister Creek drainages flow through this municipality. A section of Arnot Run,
an exceptional value stream, also flows through the township. The forested areas that these streams
flow through provide a buffer against sediments and chemicals that could otherwise enter the stream.
Hickory Creek and Tionesta Creek Drainages Important Mammal Area (IMA) and Tionesta Scenic and
Research Natural Area Important Bird Area (IBA) cross into Sheffield Township.
As is true in the rest of the county, much of the native biodiversity of the township can be maintained
by providing forested buffers along streams and avoiding fragmentation of the largest forest blocks
with additional roads. These general landscape features provide the habitat necessary to keep common
species common. Protection of large forest blocks will additionally protect the water quality of the
many headwater streams originating within them. The streams that flow through open agricultural
areas should be restored with native trees to protect the stream habitat and improve water quality.
Forested stream buffers help filter surface water runoff, preventing many non-point sources of pollution
from entering waterways of the township. In addition, reforestation of creek and stream banks can help
link larger forested blocks together, contributing to their utility as a natural wildlife corridor. This
coarse filter or landscape level approach will help provide habitat for many of the common native
species found throughout the county. In addition to the coarse filter outlined above, a fine filter
approach applied to the following sites will help keep these uncommon species of plants and animals
from disappearing from Warren County and Pennsylvania.

Cherry Run BDA
This section of Cherry Run, a high-gradient small stream with sandstone geology, and adjacent forest
provide habitat for the northern pygmy clubtail (Lanthus parvulus), a dragonfly species of special
concern. The entire BDA, which extends from Cherry Run to the boundary of the immediate
watershed, is contained within the Allegheny National Forest. Dragonflies, as with other members of
the Order Odonata, have three stages in their life cycle: egg, nymph, and adult. Dragonflies lay their
eggs in water and this species utilizes clear, small wooded streams with riffles and sandy substrate for
egg laying. After the eggs hatch, the nymphs remain in the water through several instars, feeding on
small aquatic organisms until they eventually grow wings and emerge from the water as terrestrial
adults (Dunkle 2000). The northern pygmy clubtail has a range that extends from Nova Scotia and
Quebec to Tennessee and South Carolina (NatureServe 2007). In Pennsylvania, this dragonfly is found
in the upper Allegheny River watershed of the north central region and in the Juniata River watershed
of Huntingdon County and is considered a vulnerable species.
Threats and Stresses
This BDA is under no imminent threat since Allegheny National Forest biologists are aware of the
presence of this rare dragonfly species.
Conservation Recommendations
The largely contiguous forest found within the immediate watershed of this site is important in
maintaining water quality of Cherry Run and the health of adjacent habitats and should therefore be
preserved. Best management practices (BMPs) to minimize and prevent water pollution should be
implemented. Maintaining riparian corridors along waterways is key to maintaining high water quality.
Timbering of steep slopes and road development or other construction activities should be kept well
away from the riparian corridors in order to avoid degrading important aquatic and streamside habitat.
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Donaldson BDA
South Branch Tionesta Creek BDA
The branches of Tionesta Creeks encompassed within these BDAs are relatively shallow, medium to
high gradient, cold-water streams with alternating riffle and run areas (Bier et al. 1997). The creek
bottoms consist largely of coarse gravels and cobbles with scattered small to medium boulders. Small
side pools are present and diversify the aquatic habitats at the site. These BDAs support the aquatic
larvae of seven dragonfly species of special concern: harpoon clubtail (Gomphus descriptus), Maine
snaketail (Ophiogomphus mainensis), northern pygmy clubtail (Lanthus parvulus), ocellated darner
(Boyeria grafiana), ski-tailed emerald (Somatochlora elongata), superb jewelwing (Calopteryx
amata), and zebra clubtail (Stylurus scudderi). Additionally, the flowing waters of South Branch
Tionesta Creek BDA support a population of American brook lamprey (Lampetra appendix), an
aquatic animal of concern, and the adjacent hemlock-beech-maple forest provides habitat for
Swainson's thrush (Catharus ustulatus), a bird species of concern in Pennsylvania. Donaldson BDA
also supports a sensitive species of concern that cannot be named at the request of the agency
overseeing its protection. The core habitats of these sites are almost entirely contained within the
Allegheny National Forest. Supporting landscapes are the immediate watersheds that are
hydrologically linked to the stream habitats and are forested.
Dragonflies, as with other members of the Order Odonata, have three stages in their life cycle: egg,
nymph, and adult. Dragonflies oviposit their eggs in or near water. The species occurring within these
BDAs are river-breeding odonates that utilize clear, rapid, rocky streams and rivers with silt-bottomed
pools. After the eggs hatch, the nymphs remain in the water through several instars (stages between
moltings of the exoskeleton, feeding on small aquatic organisms until they eventually emerge from the
water as terrestrial adults). See the ski-tailed emerald fact sheet, page 275, for more information about
this dragonfly species.
The American brook lamprey requires cool, clear water and inhabits large creeks and small to medium
rivers (NatureServe 2007). Eggs of this species are laid in nests in riffles and runs with a gravel/sand
substrate and a strong current. Once the larvae hatch, they burrow into the loose substrate of pools or
slow-moving water near stream banks, where they feed on plankton. The larval stage may last several
years. The animal becomes sexually mature during the period of transformation from larva into adult
(NatureServe 2007). This species is harmless to fish, since they do not eat during the short adult phase.
Its distribution extends from Arkansas to Ontario in the West and from Alabama and North Carolina to
Quebec in the east. In Pennsylvania, this lamprey species occurs primarily in the northwestern
counties.
The Swainson’s thrush is strongly associated with coniferous forests and breeds in eastern and central
United States from Canada south to the Allegheny High Plateau of northern Pennsylvania. It
overwinters in mature tropical forests of Central and South America. In Pennsylvania, it is considered
to be an imperiled species and is a rare nester in several northern counties at the edge of the thrush’s
breeding range (Brauning 1992). Breeding Bird Survey data from 1966 to 2004 indicate a significant
survey-wide population decline for this species (Sauer et al. 2004). The causes of the decline are
unclear. This thrush is prone to collisions with tall buildings and towers during migration and is
sensitive to human activity near nesting sites. The Swainson’s thrush is also categorized as area
sensitive; nest numbers and nest success are lower in fragmented habitats (Evans Mack and Yong
2000). It was listed as one of 45 long-distance migrants most likely to be negatively affected by
tropical deforestation (Petit et al. 1995), However, Holmes and Sherry (1988) concluded that events on
wintering grounds were not having a large-scale impact on breeding populations, and that local trends
were better explained by local influences, such as food abundance, climatic events, and habitat
changes. See the Swainson’s thrush fact sheet, page 247, for more information about this species.
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Threats and Stresses
The rare dragonfly and fish species occurring within these BDAs are dependent upon high-quality
stream habitat for their continued success; each of these species are particularly vulnerable to siltation
within riffle and run habitats. Runoff from roads in close proximity to streams can contribute to
physical degradation of stream channels and erosion and sediment pollution in streams. Loss of forest
cover within the riparian zone will probably result in physical degradation of the stream channels,
erosion and sediment pollution in the streams, higher water temperatures, and disruption of natural
nutrient cycling linked to the streams. If forest cover is substantially reduced within the watershed,
water quality is likely to decline from increased sediment loads. Removal of forest cover on steep
slopes is especially problematic because of the potential for increased runoff and erosion following
storm events.
The greatest threat to the Swainson’s thrush in Pennsylvania may be the loss of habitat resulting from
the infestation of introduced insect species, such as the hemlock woolly adelgid (Adelges tsugae). The
woolly adelgid has been documented in 49 counties in Pennsylvania, but has not yet reached the High
Allegheny Plateau (PA Bureau of Forestry 2006). This insect pest can result in high levels of mortality
of hemlock trees, which are an important component of the Swainson’s thrush’s habitat. This BDA is
entirely contained within the Allegheny National Forest. The species frequently nests in the
understory, particularly in thickets of deciduous shrubs or conifer saplings; therefore, silvicultural
treatments in the core area of this BDA may influence survival or nest success of population. Loss of
canopy cover and shrub understory from timbering may negatively affect the thrush’s habitat until
dense regrowth appears after twenty years or more post-logging (Evans Mack and Yong 2000). See the
Swainson’s thrush fact sheet, page 247, for more information about this species.
Conservation Recommendations
Preserving forested stream corridors is key to maintaining high water quality for aquatic species of
concern at these sites. Timbering and road development or other construction activities should be kept
well away from riparian corridors in order to avoid degrading important aquatic and streamside habitat.
Periodic monitoring for the hemlock woolly adelgid and other non-native forest pests is recommended
for the hemlock forest where the Swainson’s thrush was observed. Any proposed treatments for insect
outbreaks should take into consideration impacts to aquatic and forest animals. No timbering should be
conducted within core habitat of this site during the Swainson’s thrush’s breeding season—May
through the end of July. Only silvicultural treatments that maintain at least a partial canopy and
enhance structure in the understory, such as single tree or selective cuts, should be practiced at the site.

East Branch Tionesta Creek BDA
This BDA is centered on a mixed hemlock riparian forest forms that supports the Swainson’s thrush
(Catharus ustulatus). See the BDA descriptions above for a discussion of this species of special
concern.

Tionesta Creek at Henry’s Mills
This site supports a sensitive species of concern which cannot be named in this report at the request of
the agency overseeing its protection. This species lives in streams with high-quality water and gravelly
substrate.
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Threats and stresses
Maintaining suitable aquatic habitat is key to the continued success of this species. Paved and dirt
roads cross through this BDA. Runoff from dirt and gravel roads in close proximity to waterways can
contribute to physical degradation of their channels and erosion and sediment pollution in streams and
rivers. Non-point source pollution from residential areas along the creek also poses a threat. Loss of
forest cover within the core areas may also result in increased water temperatures and disruption of
natural nutrient cycling linked to the river. If forest cover is substantially reduced within the
watersheds, water quality is likely to decline from increased sediment loads. Removal of forest cover
on steep slopes is especially problematic because of the potential for increased runoff and erosion
following storm events. Introduction of the aggressive rusty crayfish (Orconectes rusticus) may
present a threat to this species.
Conservation recommendations
Remaining forest cover in the immediate watershed surrounding this section of Tionesta Creek should
be left intact to provide a buffer against non-point source pollutants such as sediments and chemicals.
Establishing riparian buffers adjacent to the stream and encouraging local landowners to properly
manage agricultural nutrients would aid in lessening the input of runoff into the stream. The U.S.
Environmental Protection Agency’s (EPA) Agricultural Management Practices for Water Quality
Protection module (available online at http://www.epa.gov/watertrain/agmodule/) outlines eight basic
types of agricultural practices that are suitable for reducing or minimizing water quality impacts as part
of a watershed approach to management. These practices are often called Best Management Practices,
or BMPs.

Tionesta Creek at Sheffield BDA
The section of Tionesta Creek that lies within this site provides habitat for two species of concern,
American brook lamprey (Lampetra appendix), and two aquatic animal species of concern.
Tionesta Creek is a small, moderate gradient river with frequent riffles or light rapids. Its substrate
consists largely of cobbles and boulders with lesser amounts of gravel and sand (Bier et al. 1997). The
American brook lamprey requires cool, clear water and inhabits large creeks and small to medium
rivers (NatureServe 2007). Eggs of this species are laid in nests in riffles and runs with a gravel/sand
substrate and a strong current. Once the larvae hatch, they burrow into the loose substrate of pools or
slow-moving water near stream banks, where they feed on plankton. The larval stage may last several
years. The animal becomes sexually mature during the period of transformation from larva into adult
(NatureServe 2007). This species is harmless to fish, since they do not eat during the short adult phase.
Its distribution extends from Arkansas to Ontario in the West and from Alabama and North Carolina to
Quebec in the east. In Pennsylvania, this lamprey species occurs primarily in the northwestern
counties.
The other species of concern, which cannot be named at the request of the jurisdictional agency
overseeing its protection, are aquatic species that require small to medium rivers with moderate
gradient. Both species are bottom-dwellers, spending their time in moderate riffles with gravel, and
both have a low tolerance to siltation.
Threats and Stresses
Maintaining suitable aquatic habitat is key to the continued success of these species. Paved and dirt
roads cross through this BDA. Runoff from dirt and gravel roads in close proximity to waterways can
contribute to physical degradation of their channels and erosion and sediment pollution in streams and
rivers. Non-point source pollution from agricultural development and residential areas within the
immediate watershed of the stream also pose a threat. Additional loss of forest cover within the core
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areas may also result in increased water temperatures and disruption of natural nutrient cycling linked
to the river. If forest cover is substantially reduced within the watersheds, water quality is likely to
decline from increased sediment loads. Removal of forest cover on steep slopes is especially
problematic because of the potential for increased runoff and erosion following storm events.
Conservation Recommendations
Remaining forest cover in the immediate watershed surrounding this section of Tionesta Creek should
be left intact to provide a buffer against non-point source pollutants such as sediments and chemicals.
Establishing riparian buffers adjacent to the stream and encouraging local landowners to properly
manage agricultural nutrients would aid in lessening the input of runoff into the stream. The U.S.
Environmental Protection Agency’s (EPA) Agricultural Management Practices for Water Quality
Protection module (available online at http://www.epa.gov/watertrain/agmodule/) outlines eight basic
types of agricultural practices that are suitable for reducing or minimizing water quality impacts as part
of a watershed approach to management. These practices are often called Best Management Practices,
or BMPs.

Tionesta Creek Tributary Uplands BDA
The core of this BDA includes three forested ridgetops in the Allegheny National Forest that support a
high diversity of bats including a species of concern, northern myotis (Myotis septentrionalis).
Delineation of this site is based on a summer mist-netting study of bats in the Allegheny National
Forest and only those sites where a high diversity of bat species were recorded along with the rare bat
species are included in the inventory as BDAs.
The northern myotis has a range in the east that extends from southern Canada south through the
mountains to the north central panhandle of Florida. It is most abundant in the northern part of the
range but relatively rare across its range both in terms of hibernacula and in summer foraging and
maternity areas (NatureServe 2005). In Pennsylvania, northern myotis is considered a vulnerable
species, but this rank may be changed and the species no longer tracked based on recent mist-netting
data (Hart, pers. comm. 2007) The species is generally associated with forested communities and
hibernates in caves, mines, and tunnels from late fall through early spring (Kurta 1982). See the
northern myotis fact sheet, page 242, for more information about this species. The principal
requirements of a suitable hibernaculum are low temperatures above freezing; high humidity; and lack
of disturbances, both natural (floods) and anthropogenic (visitation) (Barbour and Davis 1969). During
the summer, the bats that hibernate in the mine require habitat for roosting and foraging. In general,
bat species roost under the bark of trees, and forage along streams and forest edges. The suitable
physical structures for roosting are most often found in mature trees or dead snags.
Threats and Stresses
White-nose syndrome is a poorly understood disease that has been killing bats in the northeast as they
hibernate. This disease has started to spread through Pennsylvania, and this population of bats may be
at risk. This site is presently under no other threat since it lies entirely within the Allegheny National
Forest and staff biologists are aware of the presence of a rare bat species. Since bats are insectivores,
disruption of the life cycle of insects, especially those that can be found associated with streams, can
have a severe impact on the breeding success of bat populations. Degradation of water quality within
the township can indirectly affect bat populations by affecting their insect food source.
Conservation Recommendations
The Pennsylvania Game Commission can provide the best and most current management
recommendations for bats. Considerations may include appropriate forest management to maintain
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contiguous forest that includes the older trees needed by the bats, avoiding the release of pesticides
within the habitat area to maintain the bats’ food supply and prevent them being poisoned by toxic
compounds in the food supply, and maintaining a tall forest buffer along roads to prevent bat road kills
(a low canopy may cause bats to fly into the path of traffic). Further assessment of what areas are
being used as bat hibernacula in the Allegheny National Forest will be useful in guiding conservation
of this population. Generally, maintaining and cultivating forest cover will increase the amount of
available habitat for bats.

Tionesta Natural Areas BDA
This BDA includes the Tionesta Scenic Area and the Tionesta Research Natural Area within the
Allegheny National Forest, which were added to the National Registry of the Natural Landmarks
Program in 1973. Combined, these Natural Areas contain a 4,131-acre remnant of old-growth hemlock
(white pine) – northern hardwood forest. This is the largest remaining old-growth forest in the midAtlantic region. This site sits on the boundary between Warren and McKean Counties.
American beech (Fagus grandifolia) and eastern hemlock (Tsuga canadensis) are the dominant canopy
species within this site. Codominant canopy species include red and sugar maple (Acer rubrum, A.
saccharum), yellow birch (Betula alleghaniensis), and black cherry (Prunus serotina), and suppressed
American beech (Fagus grandifolia) and striped maple (A. pensylvanicum) make up the understory.
Common herbaceous species include northern wood-sorrel (Oxalis acetosella), Canada mayflower
(Maianthemum canadense), jack-in-the-pulpit (Arisaema triphyllum), hay-scented fern (Dennstaedtia
punctilobula), and intermediate wood fern (Dryopteris intermedia).
Old-growth and younger forests typically differ in their age-structure, or the range of tree ages. Due to
timber harvesting and subsequent regeneration in any given area, second- and third-growth forests
typically have trees that are the same age. In comparison, old-growth forest that has been left in a
natural state has trees that span a range of ages. Over time, natural disturbances such as wind, ice
storms, insect and disease mortality, and fire result in openings in the canopy where regeneration starts
anew, creating a mosaic of different-aged patches and the structural complexity that characterizes oldgrowth. In 1985, a devastating tornado (based on the Fujito scale) cut a swath nearly a kilometer wide
through the northern half of the Tionesta Scenic Area. In 1994, another tornado damaged an area of
3.7 acres in the Tionesta Research Natural Area.
Old-growth forests also serve a number of ecological functions not necessarily filled by second- or
third-growth forests. These functions include, but are not limited to: providing habitat for organisms
ranging from birds, mammals, amphibians and reptiles, insects, gastropods, plants, fungi, lichens, and
microbes; groundwater purification and storage; the formation of optimal forest soils through the
accumulation of humus in the upper soil horizons, periodic mixing of horizons by uprooting of trees,
and the formation of macropores – linear openings in the soil, having much greater permeability than
the surrounding material overlying the bedrock; flood control by means of maximal absorptive
capabilities and stream bank stabilization; protecting water quality through prevention of siltation;
providing a dependable source of coarse woody debris essential to the functioning of woodland stream
ecosystems (Pennsylvania Wildlands Recovery Project 2003).
Threats and Stresses
The Forest Service has retained oil and gas rights under most of the old-growth forest, but part of the
oil and gas rights under the core of this BDA are in private ownership. The currently intact forest could
be fragmented from road-building and gas platform development.
The westward migration of the hemlock woolly adelgid (Adelges tsugae), currently documented in 49
counties in the eastern two-thirds of Pennsylvania including Elk and Cameron (PA Bureau of Forestry
2006), poses a potential threat to the hemlock trees in the region. The hemlock woolly adelgid, native
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to Asia, is a sap-feeding insect that attacks both the eastern hemlock and the Carolina hemlock (Tsuga
caroliniana). This insect pest can result in high levels of hemlock mortality, opening up the forest
canopy and drastically altering the species composition of the forest community. As of 2006, the
woolly adelgid has been documented in 42 counties in the eastern two-thirds of Pennsylvania (PA
Bureau of Forestry 2006).
Eastern hemlock is a long-lived conifer, and its stands form a cool, damp habitat with low light levels
in the understory. These dense stands possess a very different microclimate and unique species
composition from more open forests. Hemlock-dominated forests are normally stable and resistant to
plant invasions. The loss of T. canadensis from such forests can greatly alter the microclimate and soil
conditions. Large-scale hemlock die-off affects species diversity, vegetation structure, stand
environmental conditions, and ecosystem processes. For example, Ross et al. (2006) suggest that avian
biodiversity may be at risk, due to continued expansion of the hemlock woolly adelgid. They found
that four hemlock-associated species, acadian flycatcher (Empidonax virescens), blue-headed vireo
(Vireo solitarius), black-throated green warbler (Dendroica virens), and blackburnian warbler
(Dendroica fusca) are at risk from continued hemlock decline in the Delaware River valley and similar
forests of the mid-Atlantic east slope. Another study conducted in the Delaware Water Gap looked at
the potential long-term impacts of hemlock forest decline on stream benthic macroinvertebrate
assemblages. Their results suggest that hemlock decline may result in long-term changes in headwater
ecosystems leading to reductions in both within-stream and park-wide benthic community diversity
(Snyder et al. 2002). Orwig & Foster (1998) found that light reaching the forest floor through canopy
breaks resulting from hemlock mortality led to increased density and average heights of black birch,
red maple (Acer rubrum), black cherry, and several oak species (Quercus spp.). Canopy breaks also
facilitated the establishment of invasive species such as Japanese barberry (Berberis thunbergii),
Asiatic bittersweet (Celastrus orbiculatus), tree-of-heaven (Ailanthus altissima), and Japanese stilt
grass (Microstegium vimineum). Hemlock woolly adelgid can disperse easily by wind, birds,
mammals, and logging activities (McClure 1990). The rate of hemlock woolly adelgid spread is
estimated at 30 km/yr (Orwig and Foster 1998).
Beech bark disease has significantly impacted this site. Beech bark disease refers to a complex that
consists of a sap-feeding scale insect and at least two species of Nectria fungi. Beech bark disease
begins when American beech becomes infested with beech scale (Cryptococcus fagisuga Lind). The
tiny scale insects, found on the tree trunk and branches, feed on sap in the inner bark. White wax
covers the bodies of the scales, and when trees are heavily infested, they appear to be covered by white
wool. Minute wounds and injuries caused by the scale insects eventually enable the Nectria fungus to
enter the tree. Nectria kills areas of woody tissue, sometimes creating cankers on the tree stem and
large branches. If enough tissue is killed, the tree will be girdled and die. Other trees may linger for
several years, eventually succumbing to Nectria or other pathogens. Some infected trees will break off
in heavy winds – a condition called "beech snap". Dense thickets of root sprouts are common after
trees die or break. Three species of Nectria fungi are associated with beech bark disease in North
America. Nectria galligena is a native pathogen that causes perennial cankers on many hardwood
species. It rarely affects beech, however, unless beech scale is present. Another species, Nectria
coccinea var. faginata, is an exotic pathogen that was introduced from Europe. Often, the native
Nectria species is the first to invade trees infested by beech scale, followed by the exotic Nectria
species. A third Nectria species, N. ochroleuca, has been found in association with beech bark disease
in Pennsylvania, West Virginia, and Ontario, Canada.
Although high populations of beech scale can weaken a tree, beech bark disease and mortality do not
occur until Nectria invades infested trees. This usually happens 3 to 6 years after scales initially infest
an area. It can take longer, however, if the area is a long distance from other beeches infected with
Nectria, or if the amount of Nectria inoculum in the area is low. Once Nectria invasion begins, the
largest trees and trees with heavy scale infestations (usually rough-barked trees) are most likely to be
killed (McCullough et al. 2000). Shigo (1972, cited in Griffin et al. 2003) described the spread of
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beech bark disease as occurring in three stages. The “advancing front” consists of rising scale
populations and low levels of Nectria. The “killing front” follows, characterized by large populations
of scale, severe outbreaks of Nectria infection, and high beech mortality. Shigo’s final stage, the
“aftermath”, consists of evidence of prior mortality, few older trees, and beech thickets made of small
trees of sprout origin. The Tionesta Areas are now in the killing front, and have experienced a loss of
over 50 percent of mature beech trees over a period of five years.
Conservation Recommendations
Forest managers and researchers are well aware of the impacts of the beech bark disease and the
potential impacts of the westward-migrating hemlock woolly adelgid, and are actively monitoring the
changes the old-growth forest is undergoing.
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SOUTHWEST TOWNSHIP
Southwest Township is located in southwestern Warren County, bordered by Crawford, Venango, and
Forest Counties. Over 85 percent of the land in the township is forested (Figure 8); however, the tracts
of forest are somewhat fragmented by roads. Caldwell Creek, an exceptional value stream flows
through the township, as does Pine Creek drainage. Wetlands are found along the main stems of both
of the streams. There are no publicly managed lands, Important Mammal Areas (IMAs), or Important
Bird Areas (IBAs) in this township.
As is true in the rest of the county, much of the native biodiversity of the township can be maintained
by providing forested buffers along streams and avoiding fragmentation of the largest forest blocks
with additional roads. These general landscape features provide the habitat necessary to keep common
species common. Protection of large forest blocks will additionally protect the water quality of the
many headwater streams originating within them. The streams that flow through open agricultural
areas should be restored with native trees to protect the stream habitat and improve water quality.
Forested stream buffers help filter surface water runoff, preventing many non-point sources of pollution
from entering waterways of the township. In addition, reforestation of creek and stream banks can help
link larger forested blocks together, contributing to their utility as a natural wildlife corridor. This
coarse filter or landscape level approach will help provide habitat for many of the common native
species found throughout the county. In addition to the coarse filter outlined above, a fine filter
approach applied to the following sites will help keep these uncommon species of plants and animals
from disappearing from Warren County and Pennsylvania.
Confluence of Caldwell Creek and Pine Creek BDA
This site supports a sensitive species of concern which cannot be named in this report at the request of
the agency overseeing its protection. This species lives in streams with high-quality water and gravelly
substrate.
Threats and stresses
Maintaining suitable aquatic habitat is key to the continued success of this species. Paved and dirt
roads cross through this BDA. Runoff from dirt and gravel roads in close proximity to waterways can
contribute to physical degradation of their channels and erosion and sediment pollution in streams and
rivers. Non-point source pollution from residential areas along the creek also poses a threat. Loss of
forest cover within the core areas may also result in increased water temperatures and disruption of
natural nutrient cycling linked to the river. If forest cover is substantially reduced within the
watersheds, water quality is likely to decline from increased sediment loads. Removal of forest cover
on steep slopes is especially problematic because of the potential for increased runoff and erosion
following storm events. Introduction of the aggressive rusty crayfish (Orconectes rusticus) may
present a threat to this species.
Conservation recommendations
Remaining forest cover in the immediate watershed surrounding this section of Tionesta Creek should
be left intact to provide a buffer against non-point source pollutants such as sediments and chemicals.
Establishing riparian buffers adjacent to the stream and encouraging local landowners to properly
manage agricultural nutrients would aid in lessening the input of runoff into the stream. The U.S.
Environmental Protection Agency’s (EPA) Agricultural Management Practices for Water Quality
Protection module (available online at http://www.epa.gov/watertrain/agmodule/) outlines eight basic
types of agricultural practices that are suitable for reducing or minimizing water quality impacts as part
of a watershed approach to management. These practices are often called Best Management Practices,
or BMPs.
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¹ Please refer to Appendix III for an explanation of PNHP ranks and legal status
² Please refer to Appendix IV for an explanation of quality ranks
³ This species is not named at the request of the agency overseeing its protection
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SPRING CREEK TOWNSHIP
Spring Creek Township is located in western Warren County, bordered by Erie and Crawford Counties.
Less than 70 percent of the land in the township is forested (Figure 8), and the forests are fragmented by
roads and agriculture. Fifteen percent of the land in the township is used for agriculture. Spring Creek
flows through the center of the township and into Brokenstraw Creek. Some wetlands are located
along Spring Creek and Brokenstraw Creek. State Game Land #281 is located within the municipality.
No Important Mammal Areas (IMAs) or Important Bird Areas (IBAs) are located within this township.
As is true in the rest of the county, much of the native biodiversity of the township can be maintained
by providing forested buffers along streams and avoiding fragmentation of the largest forest blocks
with additional roads. These general landscape features provide the habitat necessary to keep common
species common. Protection of large forest blocks will additionally protect the water quality of the
many headwater streams originating within them. The streams that flow through open agricultural
areas should be restored with native trees to protect the stream habitat and improve water quality.
Forested stream buffers help filter surface water runoff, preventing many non-point sources of pollution
from entering waterways of the township. In addition, reforestation of creek and stream banks can help
link larger forested blocks together, contributing to their utility as a natural wildlife corridor. This
coarse filter or landscape level approach will help provide habitat for many of the common native
species found throughout the county. In addition to the coarse filter outlined above, a fine filter
approach applied to the following sites will help keep these uncommon species of plants and animals
from disappearing from Warren County and Pennsylvania.

Brokenstraw Creek BDA
The core for this BDA includes forested wetlands east of the confluence of Brokenstraw Creek and
Damon Run that support two plant species of concern, broad-leaved water-plantain (Alisma triviale)
and pumpkin ash (Fraxinus profunda). Broad-leaved water-plantain, a Pennsylvania endangered plant
species, is rare in shallow water of ditches, lake margins, and stream edges (Rhoads and Block 2000).
Its distribution spans from Canada south to New Mexico in the west and to Maryland in the east.
Pumpkin ash, a globally uncommon species, prefers shallow woodland ponds and wet wooded, flats
(Rhoads and Block 2000). Its range extends from Ontario south to Louisiana and Florida. Both plant
species are considered to be critically imperiled in Pennsylvania and have been documented primarily
in northwestern counties.
The section of Brokenstraw Creek where the plant species of concern were found can be described as a
low-gradient large stream with sandstone geology. The supporting landscape for this site extends from
core habitat to the boundary of the immediate watershed and is comprised of forested slopes and
agricultural development.
Threats and Stresses
The persistence of pumpkin ash at this site, and everywhere it occurs in Pennsylvania, is threatened by
the introduction of the emerald ash borer beetle (Agrilus planipennis). Already present on the western
edge of the state, this beetle attacks all species of ash.
The patches of forest found within the immediate watershed of this site are important in maintaining
water quality of Brokenstraw River and the health of adjacent habitats. A forested watershed functions
to maintain water quality and natural nutrient cycles in its associated streams and rivers. Removal of
forest cover on steep slopes is especially problematic because of the potential for increased runoff and
erosion following storm events. Runoff from dirt and gravel roads in close proximity to the wetlands
can contribute to physical degradation of the site by siltation and a decrease in dissolved oxygen.
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Conservation Recommendations
Remaining forest cover in the immediate watershed surrounding the core of this BDA should be left
intact to provide a buffer against non-point source pollutants such as sediments and chemicals.
Establishing riparian buffers adjacent to the stream and encouraging local landowners to properly
manage agricultural nutrients would aid in lessening the input of runoff into the stream. The U.S.
Environmental Protection Agency’s (EPA) Agricultural Management Practices for Water Quality
Protection module (available online at http://www.epa.gov/watertrain/agmodule/) outlines eight basic
types of agricultural practices that are suitable for reducing or minimizing water quality impacts as part
of a watershed approach to management. These practices are often called Best Management Practices,
or BMPs.

Brokenstraw Creek at Horn Siding BDA
This Natural Heritage Area is discussed under Pittsfield Township (page 167). Part of the stream
habitat of this BDA falls in Spring Creek Township. Agricultural management practices should be
used and forest cover should be preserved to protect water quality.

Brokenstraw Creek Impoundment Marsh BDA
Route 77 Impoundment Marsh BDA
These BDAs are designated around impoundment marshes along Brokenstraw Creek that support five
plant species of special concern: bog bluegrass (Poa paludigena), highbush-cranberry (Viburnum
trilobum), lesser panicled sedge (Carex diandra), red currant (Ribes triste), and white adder'smouth (Malaxis monophyllos).
Brokenstraw Creek Impoundment Marsh BDA is an open marsh dominated by bur-reed (Sparganium
americanum), false water-pepper (Polygonum hydropiperoides), and willows (Salix eriocephala, S.
lucida). Widely scattered throughout the marsh are sedges such as Carex comosa and C. atlantica.
Route 77 Impoundment Marsh BDA is largely a forested wetland south of an open marsh that supports
four plant species of special concern. The marsh consists of open water with pockets of graminoid
sedges and scrub-shrub swamp with scattered trees and snags. In the forested area, dominant tree
species include eastern white pine (Pinus strobus), sugar maple (Acer saccharum), arrow-wood
(Viburnum dentatum), willow (Salix sp.), aspen (Populus sp.), and eastern hemlock (Tsuga
canadensis). Birds observed include great blue heron, yellow warbler, golden-crowned kinglet,
northern waterthrush, common yellowthroat, cedar waxwing, gray catbird, swamp sparrow, veery,
hermit thrush, red-eyed vireo, and red-tailed hawk.
All of the plant species of concern observed in these two BDAs prefer wetland habitats and three have
only been documented in northern counties of the commonwealth. Bog bluegrass, a Pennsylvania
threatened species, is found in boggy woods and swamps in northwest, northeast, southeast and southcentral Pennsylvania (Rhoads and Block 2000). Its range extends from Minnesota to New York, south
to North Carolina and Iowa (NatureServe 2007). This species is considered to be vulnerable both in
Pennsylvania and globally.
Highbush-cranberry is found in swamps, fens and wet woods in Pennsylvania. Its range extends from
southern Canada south to Kentucky and Missouri. In Pennsylvania, its status is tentatively
undetermined because the plant is considered by some to be a variety of Viburnum opulus. The other
variety of V. opulus is introduced and considered an invasive species in southeastern Pennsylvania.
Highbush-cranberry is considered vulnerable in Pennsylvania. Lesser panicled sedge is distributed
across northern Canada south to Maryland in the eastern United States. In Pennsylvania, it has been
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recorded in several counties across the northern part of the commonwealth. It is rare in bog hummocks
and along the edges of ponds (Rhoads and Block 2000) and is considered imperiled in the state.
Red current, a Pennsylvania threatened species, is rare in wet, rocky woods, swamps, and cliffs (Rhoads
and Block 2000). Its range extends from northern North America, south to Virginia and Oregon. It has
only been recorded in the northwestern and northeastern parts of Pennsylvania. This species is
considered to be imperiled in Pennsylvania. White adder’s-mouth prefers wet woods, swamps and bogs
(Rhoads and Block 2000). Its distribution ranges from across northern North America south to
Pennsylvania and Illinois, with disjunct populations in Colorado, Texas and California. It has only been
recorded in northwestern Pennsylvania and is considered to be a critically imperiled species in the
commonwealth.
These two BDAs share a supporting landscape, which extends from core habitats upslope to the
immediate watershed hydrologically linked to these wetlands. The landscape is in agricultural and
residential development with steep forested slopes and upland forest patches. Both BDAs have state
roads passing through their core habitats.
Threats and Stresses
Viburnum leaf beetle (Pyrrhalta viburni) is an introduced pest that eats highbush cranberry and other
species of Viburnum. Within Pennsylvania, this pest has spread throughout the range of highbush
cranberry, and is decimating populations of the shrub. It is not known whether this population has been
colonized by beetles yet, but all populations of highbush cranberry are at serious risk.
Given the roadside location of these sites, direct threats to the plant species of concern include
disturbance to the plants and their habitats by roadside maintenance activities such as chemical
spraying and widening of the road. Non-point source pollution from agricultural development within
the immediate watershed also presents a threat to these wetlands.
Conservation Recommendations
Management options for the control of viburnum leaf beetle should be investigated.
Remaining forest cover in the immediate watersheds surrounding these marshes should be left intact
because alterations in light levels, transpiration rates, and temperature along the margins of these
wetlands could alter the hydrology of the site. Workers involved in roadside maintenance should be
informed of the presence of the plant species of concern and application of herbicides should be
avoided. Establishing riparian buffers adjacent to roads would aid in lessening the input of sediment to
the creeks caused by road grading and stream crossing. Encouraging landowners to properly manage
agricultural nutrients would help to limit the eutrophication of the streams.
Eldred Hill BDA
This site provides habitat for a species of special concern that cannot be named at the request of the
jurisdictional agency overseeing its protection. This species relies on early successional habitats that
are in or near wetlands. At this site this animal was found near a group of small seepage wetlands in a
forested area that is adjacent to hayfields. This species may also be using the edges of the hayfields, or
may be using a nearby tributary of Brokenstraw Creek.
Threats and stresses
The forest here is relatively young, and as it matures and the canopy closes it may not be able to
support the species of concern. Pesticide use in the adjacent hayfields could harm the species of
concern, which preys on invertebrates.
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Conservation Recommendations
Maintaining a young forest with an open canopy by selective logging would help this species persist at
this site. Likewise, letting a portion of the hayfield grow into a meadow would provide additional
habitat. Chemical use should be avoided in these hayfields.

Hyer Road Floodplain BDA
Floodplain habitat along Brokenstraw Creek forms the core of this BDA that supports white trout-lily
(Erythronium albidum), a plant species of special concern. White trout-lily is a spring ephemeral that
produces leaves in early spring so that it is able to obtain much energy from sunlight before the forest
floor becomes shaded. It is found east of the Rocky Mountains from Ontario south to Georgia. This
species of trout-lily is typically found on moist wooded slopes and is considered a vulnerable species in
Pennsylvania. At this site, the species was found on small islands at the confluence of Spring and
Brokenstraw Creeks and islands south in Brokenstraw Creek. White trout-lily was common in widely
scattered groups along with yellow trout-lily (Erythronium americanum), its more common relative.
See the white trout-lily fact sheet, page 279, for more information.
Threats and Stresses
The greatest threats to white trout-lily at this site are further residential/commercial development along
the stream corridor and increased competition for resources by invasive exotic plant species, such as
those already observed at the site – reed canary-grass and garlic mustard, which typically colonize
disturbed habitats.
Conservation Recommendations
Any further development in the near vicinity that directly disturbs floodplains or introduces invasive
exotic species should be avoided and measures should be taken to control any non-native species
present within the site.

State Game Land #143 Seep BDA
This Natural Heritage Area is discussed under Pittsfield Township (page 139). Part of the seepage
wetland habitat of this BDA falls in Spring Creek Township. Timbering, construction activity, and
road maintenance should be avoided in this area.

Slate Lot Road Beaver Pond BDA
At the core of this BDA is a forested, moist to dry shore along the western edge of a beaver pond that
supports a plant species of special concern, drooping bluegrass (Poa languida). The wetland at this
site serves as the headwaters of an unnamed stream that flows southward before entering Spring Creek,
a low to moderate gradient mid-reach stream with sandstone geology. Drooping bluegrass inhabits
moist woods and fens and is found mostly at higher elevations (Rhoads and Block 2000). Its range
extends from southern Quebec to North Carolina, and west to Minnesota and Kentucky (NatureServe
2007). In Pennsylvania, this imperiled species has been recorded in the northwest, northeast, and
southcentral parts of the commonwealth.
Threats and Stresses
Changes in hydrological pattern, light levels, or the contiguity of surrounding forest habitat may
negatively impact the downy willow-herb found within this BDA. Any activity resulting in earth
disturbance could affect the current hydrological pattern at this site and potentially alter conditions
within the BDA.
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Conservation Recommendations
Any land management decisions regarding this site should take into consideration potential impacts to
the wetland, including alterations to the light, temperature, and hydrologic regimes.

Spring Creek BDA
A mosaic of forest, emergent wetlands, and aquatic habitat that support nine plant and three animal
species of concern forms the core of this BDA.
A small population of Appalachian blue violet (Viola appalachiensis) was found in a mowed lawn
north of Spring Creek. This Pennsylvania threatened plant species is typically found in bogs and on
stream banks in rich, moist woods (Rhoads and Block 2000), and, as in this case, is often associated
with disturbance. It is considered globally vulnerable, with a limited distribution in the midAppalachians, currently know to occur in only a few states: Pennsylvania, Maryland, North Carolina
and West Virginia. In Pennsylvania it has only been recorded in five western counties and is ranked as
imperiled. See the Appalachian blue violet fact sheet on page 284, for more information about
this species.
Three plant species of concern were recorded in a meadow willow (Salix petiolaris) — speckled alder
(Alnus rugosa) seepage flat, an open spring-fed channel on terrace flats adjacent to Spring Creek, and a
sedge-grass seepage meadow at the base of a valley wall embankment supporting hemlock-mixed
hardwood forest. Backward sedge (Carex retrorsa), a Pennsylvania endangered plant species, is
found in swampy woods, wet meadows, and along streams banks. Its range spans across northern
North America from the Northwest Territories to Quebec south to Nevada and New Jersey. It is rare in
the southern most parts of its range, including Pennsylvania, where it is considered critically imperiled.
Hill’s pondweed (Potamogeton hillii) is a critically imperiled aquatic plant most often found in cold,
alkaline water from Virginia north to Ontario. In Pennsylvania, current populations of this species
have been found in Bedford, Erie, Warren and Fulton counties and is known historically from several
other counties. This species occupies successional habitats and may not persist in this locati
on for a long period of time. New populations are typically established as seeds and buds float
downstream or are dispersed by waterfowl. Northern water-plantain (Alisma triviale), a
Pennsylvania endangered plant species, is rare in shallow water of ditches, lake margins, and stream
edges (Rhoads and Block 2000). In Pennsylvania it is found primarily in the northwestern counties. Its
distribution spans across Canada and south to New Mexico in the west and Maryland in the east. It is
considered critically imperiled in Pennsylvania, but globally secure. An extensive beaver pond is
located south of this area and the wetlands downslope have been greatly altered by beaver dam
flooding. An agricultural field is located on uplands above the plant species of concern, at the top of a
valley wall embankment. Associated species include American mannagrass (Glyceria grandis), sedges
(Carex crinita, C. scabrata), spicebush (Lindera benzoin), yellow birch (Betula allegheniensis), and
red maple (Acer rubrum).
Hemlock-mixed hardwood forest with seepage openings provide habitat for five plants and one insect
species of concern. Eastern hemlock (Tsuga canadensis), red maple, white pine (Pinus strobus), and
yellow birch are common tree species in the forest with numerous skunk cabbage (Symplocarpus
foetidus) – cinnamon fern (Osmunda cinnamomea) seepage openings. One of the plants is bog sedge
(Carex paupercula), a Pennsylvania threatened species usually found in sphagnum bogs and boggy
woods. Its distribution spans across northern Canada as far south as Nevada and Pennsylvania. Within
Pennsylvania it has been recorded in several northern counties. It is considered vulnerable in
Pennsylvania, but globally secure. See the bog sedge fact sheet, page on page 276, for more
information about this species. Also found here is Clinton’s woodfern (Dryopteris clintoniana),
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usually found in swampy woods, especially red maple (Acer rubrum) swamps. It is at the southern
edge of its range here in Pennsylvania and is considered imperiled. Globally, it is considered secure,
ranging from the northeastern U.S. as far west as Illinois and as far south as Maryland. See the
Clinton’s woodfern fact sheet, page on page 278, for more information. Soft-leaf sedge (Carex
disperma) is a Pennsylvania rare species that occurs in bogs and wet acidic woods (Rhoads and Block
2000). Though secure and widespread in northern North America, it is rare in Pennsylvania and is at
the southern extent of its range. Naked bishop’s-cap (Mitella nuda), a Pennsylvania endangered
species, is rare in swamps and moist, mossy woods (Rhoads and Block 2000). Its range extends from
northern North America south to Washington and Pennsylvania. In Pennsylvania, it has only been
recorded in Warren County and is considered critical imperiled. The final rare plant that occurs here is
a sensitive species of concern that cannot be named at the request of the jurisdictional agency
overseeing its protection.
The West Virginia white (Pieris virginiensis) is a rare butterfly found in rich, moist deciduous woods
with toothworts (Cardamine spp.) This species ranged throughout the northern and central
Appalachians, but has been declining and is now considered globally vulnerable. In Pennsylvania it
occurs in the northern and western counties, and is considered imperiled.

PNHP

Mountain brook lamprey (Ichthyomyzon greeleyi) was observed in Spring Creek, a low to moderate
gradient mid-reach stream with sandstone geology. A Pennsylvania threatened aquatic animal species,
it found in the Ohio River basin in streams as opposed to rivers inhabited by the Ohio Lamprey. Adults
are found in gravel and sandy riffles, larvae in organic debris and silt (NatureServe 2007). In
Pennsylvania, the mountain brook lamprey is found in northwestern counties. This non-parasitic
lamprey is indistinguishable from the Ohio lamprey in the larval stage. It is threatened by pollution,

Spring Creek, 2006
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siltation and channelization. It is considered imperiled in Pennsylvania and globally vulnerable
(NatureServe 2007). See the mountain brook lamprey fact sheet, page on page 258, for more
information about this species.
A northern water shrew (Sorex palustris albibarbis) was found within an unnamed tributary to Spring
Creek that is 3 to 8 feet wide and only a few inches deep. The northern water shrew is a boreal species
inhabiting relict habitat in the southern Appalachian Mountains, and is currently under consideration
for listing as rare by the Pennsylvania Biological Survey. Optimal habitat for this species is along
mountain streams with rocky bottoms that typically flow through forests commonly dominated by
eastern hemlock (Tsuga canadensis), spruce (Picea sp.), and rhododendron (Rhododendron maximum)
(Merritt 1987). This species requires high quality water and abundant cover such as rocks, logs, or
overhanging stream banks. Water shrews are voracious predators primarily of aquatic
macroinvertebrates. They have an extremely high metabolic rate and must feed frequently. See the
northern water shrew fact sheet, page on page 243, for more information about this species.
Threats and Stresses
Maintaining suitable stream and wetland habitats is key to the continued success of these animal and
plant species of concern. Runoff from dirt and gravel roads in close proximity to streams can
contribute to physical degradation of stream channels and erosion and sediment pollution in streams as
well as impact the quality of adjacent wetland habitat. Loss of forest cover within the supporting
landscape would probably result in physical degradation of the stream channels, erosion and sediment
pollution in the streams, higher water temperatures, and disruption of natural nutrient cycling linked to
the streams. Additionally, if forest cover is substantially reduced within the watersheds, water quality
in wetlands is likely to decline from increased sediment loads. Removal of forest cover on steep slopes
is especially problematic because of the potential for increased runoff and erosion following storm
events.
Fragmentation of the forest is a serious threat to the West Virginia white, because these butterflies
refuse to cross even small roads. The result is that populations are genetically isolated, and if a
population is extirpated the chances are low that remaining populations will be able to recolonize the
habitat. An even greater threat to the West Virginia white is the spread of garlic mustard (Alliaria
petiolata). This invasive plant is in the same family (the mustard family) as toothworts, and the
chemical signatures of the plants are similar enough that female butterflies will readily lay their eggs on
garlic mustard. The caterpillars, however, cannot survive on garlic mustard, and the West Virginia
White has disappeared from areas where garlic mustard is dominant.
The effects of acid rain, particularly on the shrew's microhabitat and food supply, may pose a large
threat to northern water shrew populations (NatureServe 2006). One of the results of acid rain is the
acidification of streams and lakes, which in turn reduces the shrew’s food supply, aquatic
macroinvertebrates.
Conservation Recommendations
Preserving forested stream corridors is key to maintaining high water quality. Timbering and road
development or other construction activities should be kept well away from riparian corridors in order
to avoid degrading important aquatic and wetland habitats. A high degree of forest cover should be
maintained for additional protection of the water quality and ecological integrity of the aquatic
ecosystems and adjacent natural communities.
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Turner Hill Seeps BDA
The core of this site is delineated around a graminoid seep that supports a population of downy willowherb (Epilobium strictum), a plant species of concern. Downy willow-herb, a Pennsylvania
endangered plant species, is found in several counties throughout Pennsylvania, but is specific to
wetland habitats. It is found in wet meadows and thickets, as well as in calcareous marshes (Rhoads
and Block 2000), a critically imperiled wetland community in the commonwealth. The range of downy
willow-herb extends from Ontario to Nova Scotia south to Iowa and Delaware (NatureServe 2006).
The ground-water fed wetland seep at this site flows into Ferrin Run, a high gradient, headwater stream
that empties into Spring Creek. Dogwood (Cornus amomum )—steeplebush (Spirea tomentosa) shrub
swamp surrounds the seep which is dominated by robust emergent plants including rice cutgrass
(Leersia oryzoides), willow-herb (Epilobium sp.), wool-grass (Scirpus cyperinus), common boneset
(Eupatorium perfoliatum), water parsnip (Sium suave), purple-stemmed aster (Symphyotrichum
puniceum), northern bugleweed (Lycopus uniflorus), bugleweed (Lycopus americanus), swamp
milkweed (Asclepias incarnata), blue vervain (Verbena hastata), rattlesnake mannagrass (Glyceria
canadensis), and a sedge (Carex lurida). A paved road passes through the core of this BDA less than
300 feet from the rare plants. The supporting landscape extends to the boundary of the immediate
watershed hydrologically linked to the wetland. This watershed is partially forested and has a
powerline right-of-way bisecting the northern section.
Threats and Stresses
The forested areas within the watershed serve to enhance the ecological value of the seepage wetland
and forest communities by maintaining water quality and wetland health. Runoff from activities such
as logging upslope from the population of downy willow-herb may contribute to physical degradation
of the site. Application of herbicides for maintenance of the powerline right-of-way poses a threat to
downy willow-herb. Mowing would have a lesser impact on the rare plants because of their location
just to the south of the maintained area. Given the roadside location of this small population of downy
willow-herb, chemical spraying by roadside maintenance crews also pose a threat to the species.
Displacement by invasive exotic plant species that typically colonize disturbed habitats also may be a
threat.
Conservation Recommendations
Timbering and road development or other construction activities should be kept well away from the
core habitat in order to avoid degrading important seepage wetland and forest habitat. Workers
involved in powerline right-of-way and roadside maintenance activities within the site should be
informed of the presence of the rare plant species. The application of herbicides should be avoided and
non-native, invasive plants should be removed.
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Sugar Grove Township
PNDI Rank
Global State

Last Seen

Quality

---

E

None Identified

NATURAL HERITAGE AREAS:
GEOLOGIC FEATURES:
erosional remnant, Pikes Rocks

Legal Status
Federal State

GNR

SNR

---

---

Sugar Grove Township is located in northern Warren County, bordered by New York. Nearly 31
percent of the land in the township is used for agriculture. 57 percent of the township is forested, the
second smallest amount in the county (Figure 8). Agricultural areas and roads can allow pollutants such
as sediments and chemicals to easily enter streams, whereas forested areas provide a buffer against
pollutant run-off. Jackson Run and Matthews Run are the major stream drainages in the municipality.
There are no managed lands, Important Mammal Areas (IMAs), or Important Bird Areas (IBAs) within
Sugar Grove Township. Sugar Grove Borough is located in the north of the township.
As is true in the rest of the county, much of the native biodiversity of the township can be maintained
by providing forested buffers along streams and avoiding fragmentation of the largest forest blocks
with additional roads. These general landscape features provide the habitat necessary to keep common
species common. Protection of large forest blocks will additionally protect the water quality of the
many headwater streams originating within them. The streams that flow through open agricultural
areas should be restored with native trees to protect the stream habitat and improve water quality.
Forested stream buffers help filter surface water runoff, preventing many non-point sources of pollution
from entering waterways of the township. In addition, reforestation of creek and stream banks can help
link larger forested blocks together, contributing to their utility as a natural wildlife corridor. This
coarse filter or landscape level approach will help provide habitat for many of the common native
species found throughout the county. In addition to the coarse filter outlined above, a fine filter
approach applied to the following sites will help keep these uncommon species of plants and animals
from disappearing from Warren County and Pennsylvania.
No Natural Heritage Areas were identified within Sugar Grove Township.
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Triumph Township
PNDI Rank¹
Global

State

State
Legal
Status¹

Last Seen

Quality²

NATURAL HERITAGE AREAS:
Allegheny River BDA/LCA
Ohio lamprey (Ichthyomyzon bdellium) - Fish
Wabash pigtoe (Fusconaia flava) - Mussel
long-solid (Fusconaia subrotunda) - Mussel
wavy-rayed lampmussel (Lampsilis fasciola) - Mussel
round pigtoe (Pleurobema sintoxia) - Mussel
Tuckerman's panic-grass (Panicum tuckermanii) -Plant
White trout-lily (Erythronium albidum) - Plant
grassy pondweed (Potamogeton gramineus) - Plant
red-head pondweed (Potamogeton richardsonii) -Plant
stalked bulrush (Scirpus pedicellatus) - Plant
sensitive species of concern³ A
sensitive species of concern³ B
sensitive species of concern³ C
sensitive species of concern³ D
sensitive species of concern³ E

West Hickory Creek BDA
Swainson's thrush (Catharus ustulatus) - Bird

G3G4
G5
G3
G5
G4
G3G5
G5
G5
G5
G4
-----------

Exceptional Significance
S2S3
PC
6/8/2005
S2
--2004
S1
--2003
S4
--2003
S2
--2003
S2
PT
9/14/2001
S3
TU
2009
S1
PE
8/10/1989
S3
PT
9/14/2001
S1
PT
7/21/2005
----1998
----9/1/2004
----6/8/2005
----2003
----2003

E
E
E
E
E
E
E
E
E
E
E
B
E
B
E

G5

Notable Significance
S2S3B
--7/27/2005

E

OTHER CONSERVATION AREAS: Hickory Creek and Tionesta Creek Drainages IMA

¹ Please refer to Appendix III for an explanation of PNHP ranks and legal status
² Please refer to Appendix IV for an explanation of quality ranks
³ This species is not named at the request of the agency overseeing its protection
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TRIUMPH TOWNSHIP
Triumph Township is located in southern Warren County, bordered by Forest County. Although nearly
90 percent of the township is forested (Figure 8, page 42), the tracts are somewhat fragmented by
roads. Agriculture and development form a small portion of the land use in the township, four and two
percent, respectively. The Allegheny River forms part of the eastern boundary of the township, and the
major stream drainages are Tidioute Creek and West Hickory Creek. State Game Land #309 is found
within this township, and a portion of the Allegheny National Forest crosses into the east side of the
municipality. No Important Mammal Areas (IMAs) or Important Bird Areas (IBAs) are located within
Triumph Township.
As is true in the rest of the county, much of the native biodiversity of the township can be maintained
by providing forested buffers along streams and avoiding fragmentation of the largest forest blocks
with additional roads. These general landscape features provide the habitat necessary to keep common
species common. Protection of large forest blocks will additionally protect the water quality of the
many headwater streams originating within them. The streams that flow through open agricultural
areas should be restored with native trees to protect the stream habitat and improve water quality.
Forested stream buffers help filter surface water runoff, preventing many non-point sources of pollution
from entering waterways of the township. In addition, reforestation of creek and stream banks can help
link larger forested blocks together, contributing to their utility as a natural wildlife corridor. This
coarse filter or landscape level approach will help provide habitat for many of the common native
species found throughout the county. In addition to the coarse filter outlined above, a fine filter
approach applied to the following sites will help keep these uncommon species of plants and animals
from disappearing from Warren County and Pennsylvania.

Allegheny River BDA
This Natural Heritage Area is discussed under Brokenstraw Township (page 47). Part of the river
habitat of this BDA falls in Triumph Township. Any negative affects on hydrology should be
minimized, especially timbering and development in the riparian corridor.

West Hickory Creek BDA
Mixed hemlock riparian forest forms the core for this BDA that supports the Swainson’s thrush
(Catharus ustulatus), a species of special concern. The Swainson’s thrush is strongly associated with
coniferous forests and breeds in eastern and central United States from Canada south to the Allegheny
High Plateau of northern Pennsylvania. It overwinters in mature tropical forests of Central and South
America. In Pennsylvania, it is considered to be an imperiled species and is a rare nester in several
northern counties at the edge of the thrush’s breeding range (Brauning 1992). See the Swainson’s
thrush fact sheet, page on page 247, for more information about this species.
Breeding Bird Survey data from 1966 to 2004 indicate a significant survey-wide population decline for
this species (Sauer et al. 2004). The causes of the decline are unclear. This thrush is prone to
collisions with tall buildings and towers during migration and is sensitive to human activity near
nesting sites. The Swainson’s thrush is also categorized as area sensitive; nest numbers and nest
success are lower in fragmented habitats (Evans Mack and Yong 2000). It was listed as one of 45 longdistance migrants most likely to be negatively affected by tropical deforestation (Petit et al. 1995),
However, Holmes and Sherry (1988) concluded that events on wintering grounds were not having a
large-scale impact on breeding populations, and that local trends were better explained by local
influences, such as food abundance, climatic events, and habitat changes.
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Threats and Stresses
The greatest threat to the Swainson’s thrush in Pennsylvania may be the loss of habitat resulting from
the infestation of introduced insect species, such as the hemlock woolly adelgid (Adelges tsugae). The
woolly adelgid has been documented in 49 counties in Pennsylvania, but has not yet reached the High
Allegheny Plateau (PA Bureau of Forestry 2006). This insect pest can result in high levels of mortality
of hemlock trees, which are an important component of the Swainson’s thrush’s habitat. The species
frequently nests in the understory, particularly in thickets of deciduous shrubs or conifer saplings;
therefore, silvicultural treatments in the core area of this BDA may influence survival or nest success of
population. Loss of canopy cover and shrub understory from timbering may negatively affect the
thrush’s habitat until dense regrowth appears after twenty years or more post-logging (Evans Mack and
Yong 2000).
Conservation Recommendations

Steve Nanz

Periodic monitoring for the hemlock woolly adelgid and other non-native forest pests is recommended.
Any proposed treatments for insect outbreaks should take into consideration impacts to aquatic and
forest animals. No timbering should be conducted within core habitat of this site during the
Swainson’s thrush’s breeding season—May through the end of July. Only silvicultural treatments that
maintain at least a partial canopy and enhance structure in the understory, such as single tree or
selective cuts, should be practiced at the site.

Swainson’s thrush (Catharus ustulatus)
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Watson Township
PNDI Rank¹
Global

State

State
Legal
Status¹

Last Seen

Quality²

NATURAL HERITAGE AREAS:
Allegheny River BDA/LCA
Ohio lamprey (Ichthyomyzon bdellium) - Fish
Wabash pigtoe (Fusconaia flava) - Mussel
long-solid (Fusconaia subrotunda) - Mussel
wavy-rayed lampmussel (Lampsilis fasciola) - Mussel
round pigtoe (Pleurobema sintoxia) - Mussel
White trout-lily (Erythronium albidum) - Plant
Tuckerman's panic-grass (Panicum tuckermanii) -Plant
grassy pondweed (Potamogeton gramineus) - Plant
red-head pondweed (Potamogeton richardsonii) -Plant
stalked bulrush (Scirpus pedicellatus) - Plant
sensitive species of concern³ A
sensitive species of concern³ B
sensitive species of concern³ C
sensitive species of concern³ D
sensitive species of concern³ E

Bobbs Creek BDA
high diversity mistnetting site for bats

Confluence of Wildcat Run and Tionesta Creek BDA
awned sedge (Carex atherodes) - Plant
sensitive species of concern³ F
sensitive species of concern³ G
Davis Run BDA
high diversity mistnetting site for bats

Hearts Content Scenic Area BDA
Swainson's thrush (Catharus ustulatus) - Bird

Hickory Creek LCA

G3G4
G5
G3
G5
G4
G5
G3G5
G5
G5
G4
-----------

Exceptional Significance
S2S3
PC
6/8/2005
S2
--2004
S1
--2003
S4
--2003
S2
--2003
S3
TU
2009
S2
PT
9/14/2001
S1
PE
8/10/1989
S3
PT
9/14/2001
S1
PT
7/21/2005
----1998
----9/1/2004
----6/8/2005
----2003
----2003

E
E
E
E
E
E
E
E
E
E
E
B
E
B
E

GNR

Local Significance
SNR
---

2002

E

G5
-----

High Significance
S1
PE
---------

2/9/2002
4/20/2006
6/2004

B
E
E

GNR

Local Significance
SNR
---

2002

E

G5

High Significance
S2S3B
---

7/15/2004

E

High Significance

(continued on next page)
¹ Please refer to Appendix III for an explanation of PNHP ranks and legal status
² Please refer to Appendix IV for an explanation of quality ranks
³ This species is not named at the request of the agency overseeing its protection
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Watson Township (continued)
PNDI Rank¹
Global

State

State
Legal
Status¹

Last Seen

Quality²

NATURAL HERITAGE AREAS:
Minister Valley LCA

Exceptional Significance

Queen Creek BDA
Baltimore checkerspot (Euphydryas phaeton) - Butterfly
creeping snowberry (Gaultheria hispidula) - Plant

High Significance
S2S4
--S3
PR

G4
G5

8/6/2004
9/23/2004

Tionesta Creek LCA

Exceptional Significance

Yellow Hammer LCA

Exceptional Significance

OTHER CONSERVATION AREAS: Hickory Creek and Tionesta Creek Drainages IMA
Hickory Creek/Hearts Content Natural Area IBA
GEOLOGIC FEATURES:
springs, Sandstone Springs
GNR
SNR
--¹ Please refer to Appendix III for an explanation of PNHP ranks and legal status
² Please refer to Appendix IV for an explanation of quality ranks
³ This species is not named at the request of the agency overseeing its protection
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WATSON TOWNSHIP
Watson Township is located in southern Warren County, bordered by Forest County. Its land has the
highest percentage (94%) of forest in the county (Figure 8). Very little of the land has been developed
or is used for agriculture, and large tracts of forest are located here. The Allegheny River forms part of
the western boundary of the township. East Hickory Creek and Wildcat Run, exceptional value
streams, flow through the municipality. Portions of State Game Land #29 and the Allegheny National
Forest can all be found within Watson Township. The entire township falls within the Hickory Creek
and Tionesta Creek Drainages Important Mammal Area (IMA), and about half of Hickory Creek/Hearts
Content Natural Area Important Bird Area (IBA) is located in the township.
As is true in the rest of the county, much of the native biodiversity of the township can be maintained
by providing forested buffers along streams and avoiding fragmentation of the largest forest blocks
with additional roads. These general landscape features provide the habitat necessary to keep common
species common. Protection of large forest blocks will additionally protect the water quality of the
many headwater streams originating within them. The streams that flow through open agricultural
areas should be restored with native trees to protect the stream habitat and improve water quality.
Forested stream buffers help filter surface water runoff, preventing many non-point sources of pollution
from entering waterways of the township. In addition, reforestation of creek and stream banks can help
link larger forested blocks together, contributing to their utility as a natural wildlife corridor. This
coarse filter or landscape level approach will help provide habitat for many of the common native
species found throughout the county. In addition to the coarse filter outlined above, a fine filter
approach applied to the following sites will help keep these uncommon species of plants and animals
from disappearing from Warren County and Pennsylvania.

Allegheny River BDA
This Natural Heritage Area is discussed under Brokenstraw Township (page 47). Part of the river
habitat of this BDA falls in Watson Township. Any negative affects on hydrology should be
minimized, especially timbering and development in the riparian corridor.

Bobbs Creek BDA
Davis Run BDA
The core of these two BDAs is a forested riparian corridor in the Allegheny National Forest that
supports a high diversity of bats including a species of concern, northern myotis (Myotis
septentrionalis). Delineation of this site is based on a summer mist-netting study of bats in the
Allegheny National Forest and only those sites where a high diversity of bat species were recorded
along with the rare bat species are included in the inventory as BDAs.
The northern myotis has a range in the east that extends from southern Canada south through the
mountains to the north central panhandle of Florida. It is most abundant in the northern part of the
range but relatively rare across its range both in terms of hibernacula and in summer foraging and
maternity areas (NatureServe 2005). In Pennsylvania, northern myotis is considered a vulnerable
species, but this rank may be changed and the species no longer tracked based on recent mist-netting
data (Hart, pers. comm. 2007). The species is generally associated with forested communities and
hibernates in caves, mines, and tunnels from late fall through early spring (Kurta 1982). See the
northern myotis fact sheet, page on page 242, for more information about this species. The principal
requirements of a suitable hibernaculum are low temperatures above freezing; high humidity; and lack
of disturbances, both natural (floods) and anthropogenic (visitation) (Barbour and Davis 1969). During
the summer, the bats that hibernate in the mine require habitat for roosting and foraging. In general,
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bat species roost under the bark of trees, and forage along streams and forest edges. The suitable
physical structures for roosting are most often found in mature trees or dead snags.
Threats and Stresses
White-nose syndrome is a poorly understood disease that has been killing bats in the northeast as they
hibernate. This disease has started to spread through Pennsylvania, and this population of bats may be
at risk. This site is presently under no other threat since it lies entirely within the Allegheny National
Forest and staff biologists are aware of the presence of a rare bat species. Since bats are insectivores,
disruption of the life cycle of insects, especially those that can be found associated with streams, can
have a severe impact on the breeding success of bat populations. Degradation of water quality within
the township can indirectly affect bat populations by affecting their insect food source.
Conservation Recommendations
The Pennsylvania Game Commission can provide the best and most current management
recommendations for bats. Considerations may include appropriate forest management to maintain
contiguous forest that includes the older trees needed by the bats, avoiding the release of pesticides
within the habitat area to maintain the bats’ food supply and prevent them being poisoned by toxic
compounds in the food supply, and maintaining a tall forest buffer along roads to prevent bat road kills
(a low canopy may cause bats to fly into the path of traffic). Further assessment of what areas are
being used as bat hibernacula in the Allegheny National Forest will be useful in guiding conservation
of this population. Generally, maintaining and cultivating forest cover will increase the amount of
available habitat for bats.

Confluence of Wildcat Run and Tionesta Creek BDA
This BDA contains three species of concern. Riparian forest and scrub-shrub habitat along Tionesta
Creek on State Game Land #29 supports a population of awned sedge (Carex atherodes), one of only
two known populations in Pennsylvania, and the only one in an undisturbed setting. The supporting
landscape of this population is the immediate watershed surrounding the confluence of Tionesta Creek
and Wildcat Run. In Pennsylvania, awned sedge has only been recorded in Erie and Warren Counties.
It is usually found on open seepy slopes (Rhoads and Block 2000) and is considered to be critically
imperiled in the commonwealth.
The forest along this stretch of creek is second growth mixed hemlock-hardwood forest. Dominant
woody species and other plant species found are listed in the table below. Speckled alder (Alnus
rugosa) swamp was observed on both sides of an old logging road where the rare sedge was found
deeply rooted in sphagnum (Sphagnum spp.) in a roadside ditch. Various species of rushes and grasses,
round-leaved sundew (Drosera rotundifolia), and small green woodland orchid (Platanthera clavellata)
were seen along the ditch and road shoulder.
A sensitive species of concern (species F) occupies habitat to the west of Chapman Lake, a reservoir
that impounds the West Branch of Tionesta Creek. This species is not named in this report at the
request of the jurisdictional agency overseeing its protection. Much of the habitat for this species is
contained within Chapman State Park, an 805-acre park that is adjacent to the Allegheny National
Forest and State Game Land #29. The area is almost entirely forested with the exception of
recreational developments in the Park including dirt roads, trails, sled and toboggan hill, and organized
group tent sites. Dominant plant species include white oak (Quercus alba), hornbeam (Carpinus
caroliniana), pin cherry (Prunus pensylvanica), goldenrod (Solidago spp.), asters (Aster spp.), coltsfoot
(Tussilago farfara), and Queen Anne’s lace (Daucus carota).
Populations of this species of concern in Pennsylvania are widely scattered, localized, and composed of
relatively few individuals. This diurnally active terrestrial species favors open habitats such as rocky
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bluffs, dry shale barrens and sandstone slabs and ledges, in addition to humid, wooded areas.
Individuals have small home ranges, and are generally found near water (NatureServe 2007).

Threats and stresses
Given that the population of awned sedge is
located within public lands of State Game Land
#29, it is under no threat from development.
Future timber harvesting, road expansion or
maintenance, and off-road vehicle usage may
degrade habitat that supports the plant species.
Given the proximity of species F to the park
facilities, direct threats to the species of concern
include disturbance to the species and its habitat
by roadside maintenance activities such as
chemical spraying and mowing. Since
populations are widely scattered in
Pennsylvania and are composed of relatively
few individuals, this species may be prone to
localized extirpation due to habitat modification
Awned sedge (Carex atherodes),
or destruction.

Gary Larson, USDA SCS, Courtesy of USDA NRCS Plants database

An additional sensitive species of concern
(species G) in this BDA lives in coniferous and
mixed coniferous-deciduous forests. This
species is not named in this report at the request
of the jurisdictional agency overseeing its
protection. This species prefers areas with large
trees and many snags (standing dead trees), and
tends to live near riparian areas and wetlands.

an endangered species in Pennsylvania

The hemlock stands here are a critical part of
the habitat of Species G. It is expected that hemlock woolly adelgid will severely impact hemlock
populations throughout this area in coming years, which will reduce food and shelter availability for the
species of concern.
Conservation Recommendations
The land manager should be made aware of species of special concern locations and land use activities
in core areas should be avoided if practical alternatives exist. Habitat requirements for rare plant
species should be incorporated into management plans for this game land. Activities such as road
development and timber harvesting should not be conducted in core areas of this site. However, if such
activities cannot be eliminated, the use of Best Management Practices (BMPs) can prevent or minimize
the impact of non-point source pollution from these activities on water quality. For example, a forested
riparian buffer of at least 150 feet on either side of Wildcat Run and Tionesta Creek should be
maintained (U.S. Forest Service 1991). Non-native, invasive plants within the site should be controlled
if possible.
The Pennsylvania Game Commission (PGC) recognizes the critical nature of deer overbrowsing and is
actively engaged in addressing this issue through measures such as increasing hunter access, supporting
research, monitoring habitat, and public education. In addition, the PGC has implemented a Deer
Management Assistance Program to focus additional hunter pressure on specific areas to reduce deer
browsing pressure.
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Watson Township
Workers involved in roadside maintenance activities in the park should be informed of the presence of
the rare species. The application of chemicals, such as herbicides and salts, and mowing should be
avoided, especially during the nesting season from late June through late August.
Timbering in this area should be minimized to preserve the large trees that sensitive species G relies on.

Hearts Content BDA
The center of this BDA lies in the Hearts Content Scenic Area, a 300 to 400 year old hemlock-white
pine-beech stand of forest in the Hickory Creek Wilderness Area, a congressionally designated
wilderness in the Allegheny National Forest. Hearts Content Scenic Area is characterized by oldergrowth eastern hemlock (Tsuga canadensis), white pine (Pinus strobus), and American beech (Fagus
grandifolia) and supports several pairs of Swainson's thrushes (Catharus ustulatus), a species of
special concern. This BDA is part of the Hickory Creek Wilderness / Hearts Content Natural Area IBA
which is described in detail on page 39.
The Swainson’s thrush is strongly associated with coniferous forests and breeds in eastern and central
United States from Canada south to the Allegheny High Plateau of northern Pennsylvania. It
overwinters in mature tropical forests of Central and South America. In Pennsylvania, it is considered
to be an imperiled species and is a rare nester in several northern counties at the edge of the thrush’s
breeding range (Brauning 1992). Breeding Bird Survey data from 1966 to 2004 indicate a significant
survey-wide population decline for this species (Sauer et al. 2004). The causes of the decline are
unclear. This thrush is prone to collisions with tall buildings and towers during migration and is
sensitive to human activity near nesting sites. The Swainson’s thrush is also categorized as area
sensitive; nest numbers and nest success are lower in fragmented habitats (Evans Mack and Yong
2000). It was listed as one of 45 long-distance migrants most likely to be negatively affected by
tropical deforestation (Petit et al. 1995), However, Holmes and Sherry (1988) concluded that events on
wintering grounds were not having a large-scale impact on breeding populations, and that local trends
were better explained by local influences, such as food abundance, climatic events, and habitat
changes. See the Swainson’s thrush fact sheet, page on page 247, for more information about this
species.
American beech (Fagus grandifolia) and eastern hemlock (Tsuga canadensis) are the dominant canopy
species within this site. Codominant canopy species include sugar maple (Acer saccharum), red maple
(A. rubrum), yellow birch (Betula alleghaniensis), and black cherry (Prunus serotina), and suppressed
American beech and striped maple (A. pensylvanicum) make up the understory. Common herbaceous
species include northern wood-sorrel (Oxalis acetosella), Canada mayflower (Maianthemum
canadense), jack-in-the-pulpit (Arisaema triphyllum), hay-scented fern (Dennstaedtia punctilobula),
and intermediate woodfern (Dryopteris intermedia).
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Watson Township
Old-growth and younger forests typically differ in their agestructures of their trees. Due to timber harvesting and
subsequent regeneration in any given area, second- and thirdgrowth forests typically have trees that are mostly the same
age. In comparison, old-growth forest that has been left in a
natural state has trees that span a great range of ages. Over
time, natural disturbances such as wind, ice storms, insect and
disease mortality, and fire result in openings in the canopy
where regeneration starts anew, creating a mosaic of differentaged patches and the structural complexity that characterizes
old-growth.
Old-growth forests also serve a number of ecological
functions not necessarily filled by second- or third-growth
forests. These functions include, but are not limited to:
providing habitat for organisms ranging from birds, mammals,
amphibians, reptiles, insects, gastropods, plants, fungi, lichens,
and microbes; groundwater purification and storage; the
formation of optimal forest soils through the accumulation of
humus in the upper soil horizons, periodic mixing of horizons
by uprooting of trees, and the formation of macropores –
linear openings in the soil, having much greater permeability
than the surrounding material overlying the bedrock; flood
control by means of maximal absorptive capabilities and
stream bank stabilization; protecting water quality through
prevention of siltation; providing a dependable source of
coarse woody debris essential to the functioning of woodland
stream ecosystems (Pennsylvania Wildlands Recovery Project
2003).

Birds observed at Hearts Content
BDA during the breeding season
red-shouldered hawk
American woodcock
northern saw-whet owl
yellow-bellied sapsucker
downy woodpecker
blue-headed vireo
red-eyed vireo
American crow
common raven
black-capped chickadee
tufted titmouse
red-breasted nuthatch
brown creeper
winter wren
golden-crowned kinglet
Swainson's thrush
American robin
cedar waxwing
Nashville warbler
magnolia warbler
black-throated blue warbler
yellow-rumped warbler
black-throated green warbler
blackburnian warbler
cerulean warbler
American redstart
mourning warbler
common yellowthroat
Canada warbler
dark-eyed junco

Threats and Stresses
The greatest threat to the Swainson’s thrush in Pennsylvania may be the loss of habitat resulting from
the infestation of introduced insect species, such as the hemlock woolly adelgid (Adelges tsugae). The
woolly adelgid has been documented in 49 counties in Pennsylvania, and has just reached the High
Allegheny Plateau. This insect pest can result in high levels of mortality of hemlock trees, which are
an important component of the Swainson’s thrush’s habitat. The species frequently nests in the
understory, particularly in thickets of deciduous shrubs or conifer saplings; therefore, silvicultural
treatments in the core area of this BDA may influence survival or nest success of population. Loss of
canopy cover and shrub understory from timbering may negatively affect the thrush’s habitat until
dense regrowth appears after twenty years or more post-logging (Evans Mack and Yong 2000).
Beech bark disease has also impacted this site. Beech bark disease refers to a complex that consists of
a sap-feeding scale insect and at least two species of Nectria fungi. Beech bark disease begins when
American beech becomes infested with beech scale (Cryptococcus fagisuga). The tiny scale insects,
found on the tree trunk and branches, feed on sap in the inner bark. White wax covers the bodies of the
scales, and when trees are heavily infested, they appear to be covered by white wool. Minute wounds
and injuries caused by the scale insects eventually enable the Nectria fungus to enter the tree. Nectria
kills areas of woody tissue, sometimes creating cankers on the tree stem and large branches. If enough
tissue is killed, the tree will be girdled and die. Other trees may linger for several years, eventually
succumbing to Nectria or other pathogens. Some infected trees will break off in heavy winds – a
condition called "beech snap". Dense thickets of root sprouts are common after trees die or break.
Although high populations of beech scale can weaken a tree, beech bark disease and mortality do not
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Watson Township
occur until Nectria invades infested trees. This usually happens 3 to 6 years after scales initially infest
an area. It can take longer, however, if the area is a long distance from other beeches infected with
Nectria, or if the amount of Nectria inoculum in the area is low. Once Nectria invasion begins, the
largest trees and trees with heavy scale infestations (usually rough-barked trees) are most likely to be
killed (McCullough et al. 2000).
Oil and gas rights have been secured by the Forest Service under part of this BDA, but the remainder of
it, including most of the core, is vulnerable to oil and gas development. Fragmentation resulting from
building gas-drilling platforms and additional roads would decrease the habitat quality for Swainson’s
thrush and other interior forest birds.
Conservation Recommendations
Forest managers and researchers are well aware of the impacts of the beech bark disease and the
potential impacts of the westward-migrating hemlock woolly adelgid, and are actively monitoring the
changes the old-growth forest is undergoing.

Queen Creek BDA

Joe Godin

This Natural Heritage Area is discussed under Limestone Township (page 114). Part of the swamp
habitat of this BDA falls in Watson Township. Timber harvest and road construction should be
limited, and the area should be monitored for hemlock woolly adelgid.

Creeping snowberry (Gaultheria hispidula), a rare plant at Queen
Creek BDA
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CONCLUSIONS AND GENERAL RECOMMENDATIONS
Through the work required to complete the Natural Heritage Inventory (NHI), ecologists, botanists and
zoologists have explored many of the natural areas of Warren County. Although many field hours over
several field seasons were spent surveying to produce this biological resource inventory, this report should not
be viewed as the final word on Warren County’s biodiversity. Therefore, additional explorations of the
county will very likely yield additional populations of the species listed in the report, as well species
previously unknown to the county.
This work represents an organized effort to inventory the biodiversity present throughout the county. Some
of the earliest survey work in this area was completed by botanists and other naturalists during the early part
of the 19th century. These early explorers documented many species in the region, including some early
records that have been updated in this report. In the surveys conducted through the NHI, we have not only
identified rare and endangered plants and animals, but also many common species, for which no formal
records previously existed in museum and agency records.
How does Warren County contribute to the known biodiversity in Pennsylvania?
Warren County harbors 225 extant occurrences of endangered, threatened and rare species, ranking 11th out
of the Commonwealth’s 67 counties. Municipal breakdowns of these data are presented in Figure 9.

Figure 9. Distribution of endangered, threatened and rare species by municipality. Darker colors indicate more
occurrences of these species in a given municipality. The northwest region of Pennsylvania is an important
region of biodiversity in the Commonwealth (PNHP Data 2008).

Warren County ranks highly in terms of biodiversity within the state, partly because it contains a number of
northern species that are at the southern extent of their ranges. Many of these species are associated with
glacially derived features such as bogs and fens, and many others are associated with the high-quality waters
of the middle Allegheny River.
Of the species found in Warren County, twenty are considered globally rare and are found in the unique
habitats of the county. Of these twenty species one plant, one amphibian, one dragonfly, three fish, and six
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mollusk species are found in the Allegheny River
and its major tributaries. Of the remaining eight
species, all but one are found in wetlands, smaller
waterways, and the riparian habitat that surrounds
them. A breakdown of the rare threatened and
endangered species found in Warren County by
their official state legal status is presented in
Table 8. Clearly, Warren County holds a
significant portion of Pennsylvania’s biodiversity.

Table 8. State conservation status of rare
species found in Warren County.
State Status
# of occurrences
PA Endangered (PE)
31
PA Threatened (PT)
41
PA Rare (PR)
9
PA Candidate Rare (PC)
13
Watch List (W)
3
Tentatively Undetermined (TU)
15
no legal PA status
113
Refer to Appendix III for a description of the state status.

Future Study and Data Updates
The data presented in this report represents a snapshot of the species and ecological conditions in the county.
Natural systems are constantly changing due to natural processes, variations in climate, and human
disturbance. This report focuses on the current conditions of the county, while trying to anticipate some of
the changes the county will experience in the near
future. An inventory such as this is never complete:
undoubtedly many natural resources remain to be
Submitting Additional Data
found, and lack of access to some sites of interest
prevented surveys that may have yielded additional
As the state repository for biodiversity data, the
information about the county. We hope that this
Pennsylvania Natural Heritage Program
report can be used as a working document to guide
appreciates all potential data regarding rare,
threatened and endangered species. Species we
the conservation of known rare, threatened and
currently track are listed on our website at:
endangered species and habitats of importance, while
http//www.naturalheritage.state.pa.us/
work to identify important but undocumented natural
resources continues.
Since this is a report representing current conditions,
we recommend that future inventory work in the
county focus on the following areas and organisms:
-

A form is presented in Appendix II, for the public
to submit their sightings of rare species to us.

Surveys of foraging bats have yielded some information about where rare bat species forage during the
breeding season, but little is known about the location of maternity roosts, a critically important habitat
that can be easily disturbed.
There is one known timber rattlesnake breeding site in Warren County, but given frequent encounters
with these snakes in the county, more basking, breeding and den sites likely occur.

The Pennsylvania Natural Heritage Program can provide the county with formal updates to this report at
regular intervals (typically five years). Updates include new information that has been gathered in the
intervening time, and do not necessarily involve field work. We recommend that such an update should
precede any substantial revision of the county’s comprehensive plan. Additionally, we can provide a series of
additional biodiversity and conservation planning services to supplement the results of this inventory. Please
contact the Pennsylvania Natural Heritage Program for additional information regarding these services.
A Final Note on Protected Rare and Endangered Species
The rare and endangered species highlighted in this report are some of the several hundred species in
Pennsylvania that are threatened with extirpation or extinction. There are many strong reasons for protecting
a species from extinction. The first is that is if a species is allowed to go extinct, its ecosystem will have lost
a significant element. The second is that endangered species may often be indicative of fragile ecosystems
that may have become degraded; protection of this species may help monitor the quality of the ecosystem.
Degraded ecosystems may be indicators of negative effects (e.g., osprey and the pesticide DDT).
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Another reason for protecting rare species is for their value as unique genetic resources, with immeasurable
scientific and potential economic importance. Every species may provide significant information for future
use in genetic research and medical practices. Beyond these practical considerations, perhaps the most
compelling reasons for stewardship are the aesthetic and ethical considerationsthere is beauty and
recreational value inherent in healthy, species-rich ecosystems.
The protection of rare and endangered species depends on several factors, including increasing scientific
knowledge and concerted efforts from government agencies, private organizations and individuals, as well as
promoting awareness of the species through public education. The following section outlines general
recommendations that are beginning steps to protect the species outlined in this report.
The Warren County Natural Heritage Inventory and Land Use Planning
Comprehensive land use planning and its related ordinances can be effective tools for the conservation of
Warren County’s biological diversity. Land use planning establishes guidelines for the kinds of land uses that
are permissible in an area and provides a basis for guiding public and private development to benefit
communities, the local economy, and the environment. Zoning and subdivision ordinances then set out rules
that implement the land use plan. Planning, zoning and subdivision ordinances are not only valuable tools for
urban and suburban areas where development pressures have already affected the use of open space and the
integrity of the natural environment, but also for rural areas where current losses are less pronounced. These
areas can apply planning to avoid the haphazard losses of valuable regional resources, while still achieving
desirable levels of development. The following represents several observations on land use tools available in
Warren County.
The Warren County Comprehensive Plan was last updated in 2005 and notes the county’s “abundant natural
resources, timber resources, farmland and scenic beauty.” Within this plan, development constraints are
presented in the form of wetlands, floodplains, prime farmlands and steep (severe) slopes. Many of the
Biological Diversity Areas presented within this Natural Heritage Inventory overlap with these constrained
lands, and, in some ways, may be considered conserved. However, future updates to the comprehensive plan
should incorporate findings from this inventory as they identify areas that will likely show up as potential
conflict in the DEP Environmental Review process.
Agricultural-Conservation-Recreation (ACR) Districts are discussed in the Warren County Zoning Ordinance
(1986). This type of district was established to “permit lands best suited for agricultural and conservation to
be utilized for these purposes and to prevent the encroachment of urban and other incompatible land uses to
protect the physical and economic well-being of agricultural and conservation activities. It is unclear from a
reading of this countywide zoning ordinance what the relationship is between it and NHI—future
amendments to the zoning ordinance could more explicitly reflect the findings of this report.
Municipalities having their own comprehensive plans, zoning ordinances, or subdivision and land
development ordinances are presented in Figure 10. Many of these municipalities overlap with Biological
Diversity Areas and Landscape Conservation Areas presented in this report, and their individual plans and
ordinances should be amended to reflect the findings of this Natural Heritage Inventory.
Floodplain ordinances are also important tools that may assist in protecting human safety as well as providing
for this sensitive habitat type. Currently, Eldred, Limestone, Sheffield, Springcreek, and Triumph Townships
have floodplain ordinances. Most floodplain ordinances in Pennsylvania are designed to minimize the danger
to human populations and reduce the financial costs due to damage from flooding events. Protection of
naturally vegetated floodplains provide vital ecosystem services including storage of excess water during
flood events as well as filtration of surface water entering the stream. Strong floodplain ordinances can also
help protect species that inhabit streams and their associated riparian habitat.

199

Figure 10. Municipal comprehensive plan, zoning and subdivision ordinances in Warren County. If a municipality
is unshaded or cross-hatched, it uses the county comprehensive plan or ordinances.

The Natural Heritage Inventory should be integrated into new or updated planning efforts including
greenway, recreation, transportation, and other plans at the local, county, regional and state level. Although
there are many ways to approach planning, we advocate the use of ecologically-based planning as a tool for
natural resource protection. Ecological-based planning serves to optimize economic and environmental
benefits through the prioritization of limited land resources. Since these conservation areas are some of the
least interchangeable of the various competing land uses (e.g. species are most easily conserved in the places
that they live; an ecosystem can only be conserved by protecting the land where it exists), it is advisable to
select and designate these areas first. Similarly, in many areas of the state, prime agricultural soils are
reserved for farmland, even though they may be highly suitable development sites. Once these “fixed” land
uses are in place, the remaining potential land uses can be allocated to the landscape.
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Biological Diversity Areas (BDAs) and Landscape
Conservation Areas (LCAs) help to form the
backbone of Greenway and Open Space networks.
Draft results from our fieldwork were integrated
the “Northwest Pennsylvania Greenways – Warren
County” plan and the plan states that
“Conservation of these assets can play a key role in
establishing a high quality of life for ourselves and
future generations.” The CNHI should be further
consulted for site-level planning and trail
alignments as it can help decide the best
compatibility of the resource with the intended use.
Although many of the Natural Heritage Areas
outlined in this report have been integrated into
greenway plan, additional planning and protection
ensure the viability of the conservation elements
present at the site. Pennsylvania Natural Heritage
Program staff and expertise are available for
additional technical assistance and planning for the
conservation of these sites.
Additional planning efforts that may benefit from
use of this inventory include the following:
Warren County Greenways Plan.
x Scenic Route 6
x Lumber Heritage Region Park
x Pennsylvania Wilds
x Brokenstraw Creek Watershed Conservation Plan
x Allegheny National Forest Plan
Planning for the land use decisions of today and the future is an important task and this Natural Heritage
Inventory can serve as a useful tool to make decisions that will not create a degraded landscape.
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General Recommendations
The following are general recommendations for protection of natural heritage areas (NHAs) within a county.
Approaches to protecting an NHA are wide-ranging and factors such as land ownership, time constraints, and
tools/resources available should be considered when prioritizing protection of these sites. Prioritization works
best when incorporated into a long-term, large-scale plan, however, opportunities may arise that do not
conform to a plan and the decision on how to manage or protect a natural heritage area may be made on a siteby-site basis. Keep in mind that personnel in our program or staff from state natural resource agencies are
available to discuss more specific options as needed.
1. Consider conservation initiatives for NHAs on private land.
Conservation easements protect land while leaving it in private ownership. An easement is a legal
agreement between a landowner and a conservation or government agency that permanently limits a
property’s use in order to protect its conservation values. It can be tailored to the needs of both
landowner and conservation organization and will not be extinguished with new ownership. Tax
incentives may apply to conservation easements donated for conservation purposes.
Lease and management agreements also allow the landowner to retain ownership and temporarily
ensure protection of land. There are no tax incentives for these conservation methods. A lease to a
land trust or government agency can protect land temporarily and ensure that its conservation values
will be maintained. This can be a first step to help a landowner decide if they want to pursue more
permanent protection methods. Management agreements require landowner and land trust to work
together to develop a plan for managing resources such as plant or animal habitat, protection of a
watershed, forest or agricultural land with land trust offering technical expertise.
Land acquisition by a conservation organization can be at fair market value or as a bargain sale in
which a sale is negotiated for a purchase price below fair market value with tax benefits that reduce or
eliminate the disparity. Identify areas that may be excellent locations for new county or township
parks. Sites that can serve more than one purpose such as wildlife habitat, flood and sediment control,
water supply, recreation, and environmental education would be particularly ideal. Private lands
adjacent to public lands should be examined for acquisition when a NHA is present on either property
and there is a need of additional land to complete protection of the associated natural features.
Fee simple acquisition is when a buyer purchases land outright and has maximum control over the
use and management of the property and its resources. This conservation initiative is appropriate
when the property’s resources are highly sensitive and protection cannot be guaranteed using other
conservation approaches.
Unrestricted donations of land are welcomed by land trusts. The donation of land entitles the donor to
a charitable deduction for the full market value, as well as a release from the responsibility of
managing the land. If the land is donated because of its conservation value, the land will be
permanently protected. A donation of land that is not of high biological significance may be sold,
with or without restrictions, to a conservation buyer and the funds used to further the land trust’s
conservation mission.
Local zoning ordinances are one of the best-known regulatory tools available to municipalities.
Examples of zoning ordinances a municipality can adopt include: overlay districts where the
boundary is tied to a specific resource or interest such as riverfront protection and floodplains, and
zoning to protect stream corridors and other drainage areas using buffer zones.
2. Prepare management plans that address species of special concern and natural communities.
Many of the already-protected NHAs are in need of additional management planning to ensure the
continued existence of the associated natural elements. This can be accomplished by incorporation of
site-specific recommendations into existing management plans or preparation of new plans.
Recommendations may include: removal of exotic plant species; leaving the area alone to mature and
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recover from previous disturbance; creating natural areas within existing parks; limiting land-use
practices such as mineral extraction, residential or industrial development, and agriculture; and
implementing sustainable forestry practices. For example, some species simply require continued
availability of a natural community while others may need specific management practices such as
canopy thinning, mowing, or burning to maintain their habitat requirements.
Existing parks and conservation lands provide important habitat for plants and animals at both the
county level and on a regional scale. For example, these lands may serve as nesting or wintering areas
for birds or as stopover areas during migration. Management plans for these areas should emphasize a
reduction in activities that fragment habitat. Adjoining landowners should be educated about the
importance of their land as it relates to habitat value, especially for species of special concern, and
agreements should be worked out to minimize activities that may threaten native flora and fauna.
3. Protect bodies of water.
Protection of creeks, rivers, wetlands and reservoirs is vital for ensuring the health of human
communities and natural ecosystems, especially those that protect biodiversity, supply drinking water,
and are attractive recreational resources. Many rare species, unique natural communities or locally
significant habitats occur in wetlands and water bodies and are directly dependent on natural
hydrological patterns and water quality for their continued existence. Ecosystem processes also
provide clean water supplies for human communities and do so at significant cost savings in
comparison to water treatment facilities. Hence, protection of high quality watersheds is the only way
to ensure the viability of natural habitats and water quality. Scrutinize development proposals for their
impact on entire watersheds, not just the immediate project area. Cooperative efforts in land use
planning among municipal, county, state, and federal agencies, developers, and residents can lessen
the impact of development on watersheds.
4. Provide for natural buffers around NHAs.
Development plans should provide for natural buffers between disturbances and NHAs. Disturbances
may include construction of new roads and utility corridors, non-sustainable timber harvesting, and
fragmentation of large pieces of land. Storm runoff from these activities results in the transport of
nutrients and sediments into aquatic ecosystems (Trombulak and Frissell 2000). County and township
officials can encourage landowners to maintain vegetated buffers within riparian zones. Vegetated
buffers (preferably of PA-native plant species) help reduce erosion and sedimentation and shade/cool
the water. This benefits aquatic animal life, provides habitat for other wildlife species, and creates a
diversity of habitats along the creek or stream. Staff at the Pennsylvania Natural Heritage Program
(PNHP) or natural resources agencies can provide further guidance regarding buffer considerations
appropriate for various kinds of natural resources within NHAs, e.g., barren community, wetland,
water body, or forest.
Watersheds or subwatersheds where natural communities and species of special concern occur
(outlined on the township maps in this report) should be viewed as areas of sensitivity, although all
portions of the watershed may not be zones of potential impact. As an example, conserving natural
areas around municipal water supply watersheds provides an additional protective buffer around the
water supply, habitat for wildlife, and may also provide low-impact recreation opportunities.
5. Increase natural connectivity of the landscape surrounding natural heritage areas.
Encourage development in sites that have already seen past disturbances. The reclamation of
previously disturbed areas, or brownfields development, for commercial and industrial projects
presents one way to encourage economic growth while allowing ecologically sensitive areas to
remain undisturbed. For example, reclaimed surface mines can be used for wind and other
development when feasible. Cluster development can be used to allow the same amount of
development on much less land and leave much of the remaining land intact for wildlife and native
plants. By compressing development into already disturbed areas with existing infrastructure
(villages, roads, existing ROW’s), large pieces of the landscape can be maintained intact. If possible,
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networks or corridors of woodlands or greenspace should be preserved linking sensitive natural areas
to each other.
Care should be taken to ensure that protected natural areas do not become "islands" surrounded by
development. In these situations, the site is effectively isolated and its value for wildlife is reduced.
Careful planning can maintain natural environments and plants and animals associated with them. A
balance between growth and the conservation of natural and scenic resources can be achieved by
guiding development away from the most environmentally sensitive areas.
6. Encourage the formation of grassroots organizations.
County and municipal governments can do much of the work necessary to plan for the protection and
management of natural areas identified in this report. However, grassroots organizations are needed to
assist with obtaining funding, identifying landowners who wish to protect their land, and providing
information about easements, land acquisition, and management and stewardship of protected sites.
Increasingly, local watershed organizations and land trusts are taking proactive steps to accomplish
conservation at the local level. When activities threaten to impact ecological features, the responsible
agency should be contacted. If no agency exists, private groups such as conservancies, land trusts and
watershed associations should be sought for ecological consultation and specific protection
recommendations.
7. Manage for invasive species.
Invasive species threaten native diversity by dominating habitat used by native species and disrupting
the integrity of the ecosystems they occupy. Management for invasive depends upon the extent of
establishment of the species. Small infestations may be easily controlled or eliminated but more well
established populations might present difficult management challenges. Below is a list sources for
invasive species information.
x

The Mid-Atlantic Exotic Plant Pest Council (MA-EPPC) is a non-profit (501c3)organization
dedicated to addressing the problem of invasive exotic plants and their threat to the Mid-Atlantic
region's economy, environment, and human health by: providing leadership; representing the
Mid-Atlantic region at national meetings and conferences; monitoring and disseminating research
on impacts and controls; facilitating information development and exchange; and coordinating
on-the-ground removal and training. A membership brochure is available as a PDF file at
http://www.ma-eppc.org .

x

Several excellent Web sites exist to provide information about invasive exotic species. The
following sources provide individual species profiles for the most troublesome invaders, with
information such as the species’ country of origin, ecological impact, geographic distribution, as
well as an evaluation of possible control techniques.
¾ The Nature Conservancy’s Weeds on the Web at http://tncweeds.ucdavis.edu/
¾ The PA Department of Conservation and Natural Resources’ Invasive plant tutorial at
http://www.dcnr.state.pa.us/forestry/invasivetutorial/index.htm
¾ U. S. Forest Service Invasive Plants Program at http://www.fs.fed.us/invasivespecies/
¾ The Virginia Natural Heritage Program’s invasive plant page at
http://www.dcr.state.va.us/dnh/invinfo.htm
¾ The Missouri Department of Conservation’s Missouri Vegetation Management Manual at
http://www.conservation.state.mo.us/nathis/exotic/vegman/
¾ U.S. Department of the Interior, National Park Service invasive species monitoring resources
at http://science.nature.nps.gov/im/monitor/invasives.htm

x

The following site is a national invasive species information clearinghouse listing numerous other
resources on a variety of related topics: http://www.invasivespecies.gov/
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8. Incorporate CNHI information and recommendations into planning efforts.
Through internal planning, decision-making related to land-use development, and participation in
regional planning initiatives, counties and municipalities could profoundly shape the land and
landscapes of Pennsylvania. Natural Heritage Areas can be readily included in comprehensive plans,
greenway and open space plans, parks and recreation plans, and regional planning initiatives. DCNRfunded greenway and open space plans, Heritage Region plans, and River Conservation Plans are
good examples of planning efforts that reach beyond county boundaries. Municipal subdivision and
land development ordinances should be updated to incorporate findings presented within this Natural
Heritage Inventory.
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GLOSSARY
Alluvium: deposits made by streams on riverbeds, flood plains, and alluvial fans; especially a deposit of silt
or silty clay laid down during time of flood.
Ambystomid: a member of the mole salamander family (Ambystomidae). These are small to moderate-sized
terrestrial or semiaquatic salamanders that possess lungs, as compared to plethodontid salamanders, which
do not.
Aquatic: growing in or living in water.
Anthropogenic: human caused.
Bedrock: the solid rock that underlies loose material, such as soil, sand, clay, or gravel.
Biennial: a plant that lives for two years, generally going to seed only in its 2nd year.
Biocide: a natural or synthetic substance toxic to living organisms. Some ecologists advocate the use of this
term instead of ‘pesticides’, since most pesticides are also toxic to species other than the target pest
species. Indirectly, pesticides may also affect non-target organisms detrimentally in many other ways
(e.g. by loss of food species or loss of shelter) so that the effects of pesticides may also be felt throughout
a whole ecosystem. The term ‘biocide’ indicates this property more clearly than ‘pesticide’.
Biodiversity or biological diversity: the set of species found in an area.
Biological Diversity Area (BDA): an area containing and important in the support of plants or animals of
special concern at state or federal levels, exemplary natural communities, or exceptional native diversity.
Bituminous coal: coal that contains more than 14% volatile matter. It is dark brown to black and burns with
a smoky flame. Bituminous coal is the most abundant type of coal.
Bog: a low-nutrient, highly acidic wetland where sphagnum peat accumulates to the point where plant roots
have minimal contact with either surface water or groundwater.
Calcareous: containing calcium carbonate. When the term is used to describe a type of rock, it implies that
as much as 50% of the rock is calcium carbonate. Limestone is the most important and widely distributed
of the carbonate rocks.
Calciphilic: thriving in environments rich in calcium salts.
Coarse woody debris: logs, stumps, and branches, in various states of decomposition, which provide habitat
for various aquatic and terrestrial species.
Colluvium: weathered rock debris that has moved down a hill slope chiefly by gravity; includes talus and
cliff debris.
Contiguous: touching along a boundary.
Ecology: the study of relations between organisms and their natural environment, living and nonliving.
Ecosystem: The biotic (living) community and its abiotic (nonliving) environment functioning as a system.
Emergent wetland: a wetland composed mainly of rooted plants that stick up above the water surface.
Endemic: a species or other taxonomic group that is restricted to a particular geographic region, owing to
such factors as isolation or response to soil or climatic conditions.
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Ephemeral wetland: a temporary wetland that dries up during part of the year.
Eutrophication: the process of nutrient enrichment (usually by nitrates and phosphates) in aquatic
ecosystems, such that the productivity of the system ceases to be limited by the availability of nutrients.
It occurs naturally over geologic time, but may be accelerated by human activities (e.g., sewage disposal
or agricultural runoff).
Exotic: not native; originating from a different part of the world.
Extirpated: locally extinct.
Floodplain: a low-lying area along a river or creek which is naturally subject to flooding, even if only
occasionally.
Food-web: a conceptual diagram that represents the feeding relationships of organisms within an ecosystem.
It consists of a series of interconnecting food-chains, and shows the transfer of energy from primary
producers (green plants) through a series of organisms that eat and are eaten. Only some of the many
possible relationships can be shown in such a diagram and it is usual to include only one or two
carnivores at the highest trophic levels.
Geomorphic: pertaining to the form of the earth or of its surface features.
Graminoid: Grass or grass-like plant, including grasses (Poaceae), sedges (Cyperaceae), rushes (Juncaceae),
arrow-grasses (Juncaginaceae), and quillworts (Isoetes).
Herbaceous: referring to a non-woody plant; one that dies back to the roots in winter.
Hibernaculum: a place where an animal goes into hibernation for the winter. Plural: hibernacula.
Hydroperiod: the length of time and seasonality that water is present over the surface of a wetland.
Instar: a stage in the life of an insect larva, separated by moults. Instars are numbered and there are usually
several during larval development.
Invasive species: a species that can take over an ecosystem to the point of excluding other species. Most
invasive species are also exotic (originally from other continents).
Landscape Conservation Area (LCA): A large contiguous area; important because of its size, contiguous
forest, open space, habitats, and/or inclusion of one or more Biological Diversity Areas, and although
including a variety of land uses, has not been heavily disturbed and thus retains much of its natural
character.
Macroinvertebrate: small aquatic animals, not including those with backbones or those that are microscopic.
Mast: a fruit, especially of beech, but also of oak, elm, and other forest trees.
Mesic: refers to an environment that is neither extremely wet (hydric) nor extremely dry (xeric).
Mineral soil: a soil composed predominantly of, and having its properties determined predominantly by,
mineral matter. Usually contains < 20% organic matter, but may contain an organic surface layer up to
12 inches thick.
Mycorrhiza: a close physical association between a fungus and the roots of a plant, from which both fungus
and plant appear to benefit; a mycorrhizal root takes up nutrients more efficiently than does an uninfected
root. A very wide range of plants can form mycorrhizae of one form or another and some plants appear
incapable of normal development in the absence of their mycorrhizal fungi.
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Native: referring to a species that naturally occurs in an area; that has not been introduced by humans.
Non-native: referring to species that did not naturally occur in an area.
Old-field ecosystem: the environment that develops on abandoned farmland as the land gradually reverts to
forest.
Physiographic Province: A region of which all parts are similar in geologic structure and climate and which
has consequently had a unified geomorphic history; a region whose relief features and landforms differ
significantly from that of adjacent regions.
Riparian: pertaining to or situated on the bank of a body of water, especially of a river.
Skipper: a type of butterfly-like insect in the family Hesperiidae, often grouped with butterflies but
distinguished by their hook-shaped antennae and stocky bodies.
Species richness: the number of species living in an area.
Succession: the process by which vegetation changes over time, in the absence of disturbance.
Taxon: a taxonomic unit, which could be a species, a subspecies, or a group of species.
Terrestrial: living on the land.
Topographic: a representation of the shape of the land’s surface. A topographic map shows elevation
contours.
Trophic level: A step in the transfer of energy within a food-web. There may be several trophic levels within
a system, for example: producers (autotrophs), primary consumers (herbivores), and secondary consumers
(carnivores); further carnivores may form fourth and fifth levels.
Vascular plant: a “higher” plant, not including mosses or liverworts.
Vernal: occurring in the spring.
Viability: how likely a population is to persist into the future.
Xeric: a dry, as opposed to a wet (hydric) or intermediate (mesic), environment.
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APPENDIX I: PENNSYLVANIA NATURAL HERITAGE PROGRAM (PNHP)
The Pennsylvania Natural Heritage Program (PNHP) was established in 1982 as a joint effort of the Western
Pennsylvania Conservancy, the Pennsylvania Department of Conservation and Natural Resources (formerly
the Pennsylvania Department of Environmental Resources), the Bureau of Forestry, and the Pennsylvania
Science Office of The Nature Conservancy. PNHP is part of a network of "Natural Heritage Programs" that
utilize common methodology developed by The Nature Conservancy and refined through NatureServe – the
organization that represents the network of Natural Heritage Programs – and the individual programs
themselves. Natural Heritage Programs have been established in each of the 50 United States, as well as in
Canada and Latin America.
PNHP collects and stores locational and baseline ecological information about rare plants, rare animals,
unique plant communities, significant habitats, and geologic features in Pennsylvania. Presently, the PNHP
database is Pennsylvania's chief storehouse of such information with approximately 15,500 detailed
occurrence records that are stored as computer files. Additional data are stored in extensive manual files
documenting over 150 natural community types, more than 5000 plant and animal species, and about 1100
managed areas. As part of its function, PNHP provides reviews of projects that require permits as issued by
the Pennsylvania Department of Environmental Protection (DEP). This environmental review function of the
PNHP is referred to as PNDI or the Pennsylvania Natural Diversity Inventory.
As part of the information maintained by PNHP, a system of "global ranks" and "state ranks" is used to
describe the relative degree of rarity for species and natural communities. This system is especially useful in
understanding how imperiled a resource is throughout its range, as well as understanding the state rarity for
resources that do not have official state status such as invertebrate animals and natural communities of
organisms. A summary of global and state ranks can be found in Appendix V.
PNHP is valuable for its ability to supply technically sound data that can be applied in making natural
resource decisions, thereby streamlining the decision making process. Information on the occurrences of
elements (species and natural communities) of special concern gathered from museums, universities, colleges,
and recent fieldwork by professionals throughout the state is used by Western Pennsylvania Conservancy to
identify the areas of highest natural integrity and significance in Warren County.
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APPENDIX II: ‘EASY-EO’ FORM AND INSTRUCTIONS
This form allows the naturalists and the interested public to submit information about sightings and records of rare
species, habitats and natural communities to the Pennsylvania Natural Heritage Program.
Current information on which species are tracked by PNHP may be found on our website at
http://www.naturalheritage.state.pa.us/
Please submit this form to:

Pennsylvania Natural Heritage Program
c/o Data Management
800 Waterfront Drive
Pittsburgh, PA 15222

SPECIES NAME:

SURVEYOR(S):(Please include your address & phone #)

DATE OF VISIT:
DIRECTIONS TO SITE:

TIME SPENT AT SITE:
GPS Coordinates: Latitude:_______________

Longitude:_______________
Coordinates differentially corrected?_____
Topo Quadrangle:_____________________
Public Land: give tract name: _______________________________________________
x Private Land: Please fill out landowner info below.
NOTE: We cannot accept data collected on private land if you didn’t have permission!
Landowner Name:
Address:

OWNER INFORMATION:

Phone Number:







x

City / State / Zipcode:

Landowner aware of the species of special concern? YES____ NO____
Landowner aware that data are submitted to PA Natural Heritage Program? YES____ NO____
Landowners are welcome to call the PNHP- Pittsburgh office at 412-586-2314 for more information.
IF A SPECIMEN WAS COLLECTED: Please ask for the landowner’s signature for permission to save the specimen in a
museum: Landowner Signature:_______________________________________ Date:________________________
WHERE IS THE SPECIMEN BEING HELD__________________________________________________

HABITAT DESCRIPTION: Give a general description of the site. You might include other plant/animal species
at site, substrate/soils, topography, land use, weather, etc. If revisiting a site, indicate any obvious changes to the
habitat.

DISTURBANCES/THREATS: Include human and/or natural disturbances and threats to the species at this site.

216

SPECIES DATA: Fill out as much of the following as you can - include anything else you feel is of importance.
hGive general description of what you saw (i.e.: found scat, heard song, animal crossing road, found plant in bog..)

hCount or estimate the number of plants / animals you observed & estimate the size of the area they occupy.
hAge and condition of individual(s) (i.e.: fresh adult butterfly; healthy mature plants - 50% flowering and with
immature fruit...)

hBehavior (animals) (i.e.: nectaring insect, breeding birds, turtle basking...)
hIf revisiting this site, compare the heath and size of the population to previous visits.
hConfidence level on Identification:

ID Positive

ID Somewhat Uncertain

ID Unknown

hVoucher specimen or photo taken? (Please include if possible)
hAdditional information:

Mapping Locations of Species of Special Concern






Maps made from USGS quadrangle maps are ideal, but a good topographic or gazetteer map will do.
Draw with a thin red or other bright-colored pen so your lines are easy to see.
Draw the location of the ‘found’ species as accurately as you possibly can. We encourage you to draw a precise
polygon of the area the species occupies, rather than a vague circle or arrow pointed at the site. If you only find a few
plants or one animal, a polygon would be impossible to draw at 1-24:000 map scale (our standard map scale), so a dot
would suffice.
Estimate the size of the area the species is directly observed to be occupying

Do not include in your polygon the ‘suitable’ habitat surrounding the location of the species IF:
 You did not survey the surrounding area.
 You searched but did not find the species in the surrounding area.
To further complicate things, we do want potential / suitable habitat information if you can provide it. But it must not be
confused with the area where you KNOW FOR CERTAIN the species is found.
 To indicate suitable habitat (but not yet known for certain to be occupied), draw a dotted line around the area and
label it as ‘suitable’ or ‘potential’ habitat.
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APPENDIX III: FEDERAL AND STATE ENDANGERED SPECIES CATEGORIES
Several federal and state legislative acts have provided the authority and means for the designation of endangered,
threatened, rare, etc. species lists. Those acts and status summaries follow. However, not all of the species or natural
communities considered by conservation biologists (e.g., Pennsylvania Biological Survey) as "special concern resources"
are included on the state or federal lists. In this county inventory report, "N" denotes those special concern species that are
not officially recognized by state or federal agencies. Therefore: N = No current legal status, but is considered to be of
special concern in Pennsylvania, or is under review for such consideration, by conservation biologists. Contact the
Pennsylvania Natural Heritage Program for more information.

Federal Status
All Plants and Animals: Legislative Authority: U.S. Endangered Species Act (1973), U.S. Fish and Wildlife Service,
February 21, 1990, Federal Register.
LE =

Listed Endangered - Taxa in danger of extinction throughout all or a significant
portion of their ranges.

LT =

Listed Threatened - Taxa that are likely to become endangered within the
foreseeable future throughout all or a significant portion of their ranges.

PE

=

Proposed Endangered - Taxa already proposed to be listed as endangered.

PT

=

Proposed Threatened - Taxa already proposed to be listed as threatened.

Pennsylvania Status
Native Plant Species: Legislative Authority: Title 25 Chapter 82, Conservation of Native Wild Plants, January 1, 1988;
Pennsylvania Department of Environmental Resources.
PE =

Pennsylvania Endangered - Plant species which are in danger of extinction throughout most or all of their natural
range within this Commonwealth, if critically important habitat is not maintained or if the species is greatly
exploited by man. This classification shall also include any populations of plant species that are classified as
Pennsylvania Extirpated, but which subsequently are found to exist in this Commonwealth.

PT =

Pennsylvania Threatened - Plant species which may become endangered throughout most or all of their natural
range within this Commonwealth, if critically important habitat is not maintained to prevent their future decline,
or if the species is greatly exploited by man.

PR =

Pennsylvania Rare - Plant species which are uncommon within this Commonwealth because they may be found in
restricted geographic areas or in low numbers throughout this Commonwealth.

PX =

Pennsylvania Extirpated - Plant species believed by the Department to be extinct within this Commonwealth.
These plants may or may not be in existence outside the Commonwealth.

PV =

Pennsylvania Vulnerable - Plant species which are in danger of population decline within this Commonwealth
because of their beauty, economic value, use as a cultivar, or other factors which indicate that persons may seek to
remove these species from their native habitats.

TU =

Tentatively Undetermined - A classification of plant species which are believed to be in danger of population
decline, but which cannot presently be included within another classification due to taxonomic uncertainties,
limited evidence within historical records, or insufficient data.
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Pennsylvania Status (continued)

Animals - The following state statuses are used by the Pennsylvania Game Commission (Legislative Authority:
Title 34, Chapter 133 pertaining to wild birds and mammals, Game and Wildlife Code, revised Dec. 1, 1990)
and by the Pennsylvania Fish and Boat Commission (Legislative Authority: Title 30 Chapter 75 pertaining to
fish, amphibians, reptiles and aquatic organisms, Fish and Boat Code, revised February 9, 1991)
PE =

Pennsylvania Endangered
Birds & mammals - Species in imminent danger of extinction or extirpation throughout their range in Pennsylvania if the
deleterious factors affecting them continue to operate. These are: 1) species whose numbers have already been reduced to a
critically low level or whose habitat is so drastically reduced or degraded that immediate action is required to prevent their
extirpation from the Commonwealth; or 2) species whose extreme rarity or peripherality places them in potential danger of
precipitous declines or sudden extirpation throughout their range in Pennsylvania; or 3) species that are classified as
"Pennsylvania Extirpated", but which are subsequently found to exist in Pennsylvania as long as the above conditions 1 or 2
are met; or 4) species determined to be "Endangered" pursuant to the Endangered Species Act of 1973, Public Law 93-205
(87 Stat. 884), as amended.
Fish, amphibians, reptiles & aquatic organisms - All species declared by: 1) the Secretary of the United States Department
of the Interior to be threatened with extinction and appear on the Endangered Species List or the Native Endangered Species
List published in the Federal Register; or 2) are declared by the Pennsylvania Fish and Boat Commission, Executive Director
to be threatened with extinction and appear on the Pennsylvania Endangered Species List published by the Pennsylvania
Bulletin.

PT =

Pennsylvania Threatened
Birds & mammals - Species that may become endangered within the foreseeable future throughout their range in
Pennsylvania unless the casual factors affecting the organism are abated. These are: 1) species whose population within the
Commonwealth are decreasing or are heavily depleted by adverse factors and while not actually endangered, are still in
critical condition; 2) species whose populations may be relatively abundant in the Commonwealth but are under severe threat
from serious adverse factors that are identified and documented; or 3) species whose populations are rare or peripheral and in
possible danger of severe decline throughout their range in Pennsylvania; or 4) species determined to be "Threatened"
pursuant to the Endangered Species Act of 1973, Public Law 93-205 (87 Stat. 884), as amended, that are not listed as
"Pennsylvania Endangered".
Fish, amphibians, reptiles & aquatic organisms - All species declared by: 1) the Secretary of the United States Department
of the Interior to be in such small numbers throughout their range that they may become endangered if their environment
worsens, and appear on a Threatened Species List published in the Federal Register; or 2) are declared by the Pennsylvania
Fish and Boat Commission Executive Director to be in such small numbers throughout their range that they may become
endangered if their environment worsens and appear on the Pennsylvania Threatened Species List published in the
Pennsylvania Bulletin.

Internal Fish and Boat Commission Status Category:
PC =

Pennsylvania Candidate
Species that exhibit the potential to become Endangered or Threatened in the future. Pennsylvania populations of these taxa
are: 1) "rare" due to their decline, distribution, restricted habitat, etc.; 2) are "at risk" due to aspects of their biology, certain
types of human exploitation, or environmental modification; or, 3) are considered "undetermined" because adequate data is
not available to assign an accurate status. This category is unofficial and has no basis in any law (i. e., Chapter 75, Fish and
Boat Code), as do the Endangered and Threatened categories.
Invertebrates - Pennsylvania Status: No state agency is assigned to develop regulations to protect terrestrial invertebrates,
although a federal status may exist for some species. Aquatic invertebrates are regulated by the Pennsylvania Fish And Boat
Commission, but have not been listed to date. Although no invertebrate species are presently state listed, conservation
biologists unofficially assign numerous state status and/or state rank designations. NOTE: Invertebrate species are regularly
considered under the U.S. Endangered Species Act for federal status assignments.
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Global and State Ranking
Global and State Ranking is a system utilized by the network of 50 state natural heritage programs in the United States.
Although similar to the federal and state status designations, the ranking scheme allows the use of one comparative system
to "rank" all species in a relative format. Unlike state or federal status designation guidelines, the heritage ranking
procedures are also applied to natural community resources. Global ranks consider the imperilment of a species or
community throughout its range, while state ranks provide the same assessment within each state. Although there is only
one global rank used by the heritage network, state ranks are developed by each state and allow a "one-system"
comparison of a species or communities imperilment state by state. For more information, contact the Pennsylvania
Natural Heritage Program. Range ranks (for example, G2G3) indicate a range of uncertainty about a species’ rarity. A Trank following a G-rank refers to the global status of an infra-specific taxon, usually a subspecies.

Global Element Ranks
G1 = Critically imperiled globally because of extreme rarity (5 or fewer occurrences or
very few remaining individuals or acres) or because of some factor(s) making it
especially vulnerable to extinction.
G2 = Imperiled globally because of rarity (6 to 20 occurrences or few remaining
individuals or acres)or because of some factor(s) making it very vulnerable to
extinction throughout its range.
G3 = Either very rare and local throughout its range or found locally (even abundantly
at some of its locations) in a restricted range or because of other factors making
it vulnerable to extinction throughout its range; in terms of occurrences, in the
range of 21 to 100.
G4 = Apparently secure globally, though it may be quite rare in parts of its range,
especially at the periphery.
G5 = Demonstrably secure globally, though it may be quite rare in parts of its range,
especially at the periphery.
GH = Of historical occurrence throughout its range, i.e., formerly part of the
established biota, with the expectation that it may be rediscovered (e.g., Bachman's Warbler).
GU = Possibly in peril range-wide but status uncertain; need more information.
GX = Believed to be extinct throughout its range (e.g., Passenger Pigeon) with virtually
no likelihood that it will be rediscovered.
G?

= Not ranked to date.

State Element Ranks
S1 =

Critically imperiled in state because of extreme rarity (5 or fewer occurrences
or very few remaining individuals or acres) or because of some factor(s) making
it especially vulnerable to extirpation from the state.

S2

= Imperiled in state because of rarity (6 to 20 occurrences or few remaining
individuals or acres) or because of some factor(s) making it vulnerable
to extirpation from the state.

S3

= Rare or uncommon in state (on the order of 21 to 100 occurrences).

S4

= Apparently secure in state, with many occurrences.

S5

= Demonstrably secure in state and essentially ineradicable under present conditions.
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Global and State Ranking (continued)
SA =

Accidental (occurring only once or a few times) or casual (occurring more regularly but not every year) in state,
including species which only sporadically breed in the state.

SE =

An exotic established in state; may be native elsewhere in North America (e.g., house finch or catalpa in eastern
states).

SH = Of historical occurrence in the state, perhaps having not been verified in the past
20 years, and suspected to be still extant.
SN =

Regularly occurring, usually migratory and typically nonbreeding species for which no significant or effective
habitat conservation measures can be taken in the state.

SR =

Reported from the state, but without persuasive documentation which would provide a basis for either accepting
or rejecting (e.g., misidentified specimen) the report.

SU = Possibly in peril in state but status uncertain; need more information.
SX = Apparently extirpated from the state.
SZ =
S?

Not of significant conservation concern in the state, invariably because there are no (zero) definable element
occurrences in the state, although the taxon is native and appears regularly in the state.

= Not ranked to date.

NOTE: The study of naturally occurring biological communities is complex and natural community classification is
unresolved both regionally and within Pennsylvania. The Global and State Ranking of natural communities also remains
difficult and incomplete. Although many natural community types are clearly identifiable and are ranked, others are still
under review and appear as G? and/or S?
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APPENDIX IV: PENNSYLVANIA ELEMENT OCCURRENCE QUALITY RANKS
Element occurrence ranks (also known as ‘EO ranks’ or ‘quality ranks’) provide a succinct estimate of the probability of a
given population of a species to persist for a given period of time. Ranking helps to prioritize populations of rare,
threatened and endangered species for conservation planning and actions.
QualityRank*
A

Explanation
Excellent occurrence: all A-rank occurrences of an element merit quick, strong protection. An A-rank
community is nearly undisturbed by humans or has nearly recovered from early human disturbance;
further distinguished by being an extensive, well-buffered occurrence. An A-rank population of a
sensitive species is large in area and number of individuals, stable, if not growing, shows good
reproduction, and exists in natural habitat.

B

Good occurrence: protection of the occurrence is important to the survival of the element in
Pennsylvania, especially if very few or no A-rank occurrences exist. A B-rank community is still
recovering from early disturbance or recent light disturbance, or is nearly undisturbed but is less than
A-rank because of significantly smaller size, poorer buffer, etc. A B-rank population of a sensitive
species is at least stable, in a minimally disturbed habitat, and of moderate size and number.

C

Fair occurrence: protection of the occurrence helps conserve the diversity of a region's or County's
biota and is important to statewide conservation if no higher-ranked occurrences exist. A C-rank
community is in an early stage of recovery from disturbance, or its structure and composition have
been altered such that the original vegetation of the site will never rejuvenate, yet with management
and time partial restoration of the community is possible. A C-rank population of a sensitive species
is in a clearly disturbed habitat, small in size and/or number, and possibly declining.

D

Poor occurrence: protection of the occurrence may be worthwhile for historical reasons or only if no
higher ranked occurrences exist. A D-rank community is severely disturbed, its structure and
composition been greatly altered, and recovery to original conditions, despite management and time,
essentially will not take place. A D-rank population of a sensitive species is very small with a high
likelihood of dying out or being destroyed, and exists in a highly disturbed and vulnerable habitat.

E

Verified as extant, but has not been given a rank; additional information needed to evaluate quality.

F

While known from the site, the last survey failed to find sufficient evidence to verify the element still
occurred at the site

H

Historical: there is a lack of recent field information verifying that the population still exists. This
may be assigned based on historical collections data, or the population was ranked higher (A-E) at
one time, but may be lost due to general habitat loss or degradation of the environment in the area.

X

Extirpated: the habitat or environment of the occurrence has been destroyed, or there is persuasive
evidence of its eradication by experience observers.

* Intermediate ranks may also be assigned (e.g. ‘BC’).
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APPENDIX V: Sustainable Forestry Information Sources
The Pennsylvania Forest Stewardship Program is a voluntary program that assists forest landowners in better managing
their forestlands by providing information, education, and technical assistance. Participation in the program is open to
private landowners who own between 5 and 1,000 acres of forestland. Visit
http://www.cas.psu.edu/docs/CASDEPT/FOREST/Stewardship/1page.html for more information or contact:
Jim Finley, Assistant Director for Extension
The Pennsylvania State University
School of Forest Resources
7 Ferguson Building
University Park, PA 16802
814- 863-0401; E-mail: fj4@psu.edu
The Forest Land Enhancement Program complements the Forest Stewardship Program by providing landowners with
cost-share dollars to implement their management plans and follow-up technical assistance to encourage the achievement
of their long-term forest management goals. For more information, contact:
Jim Stiehler, Forest Stewardship Coordinator
DCNR - Bureau of Forestry
6th Floor, Rachel Carson State Office Building
P.O. Box 8552
Harrisburg, PA 17105-8552
717-787-4777
The Forest Legacy Program acts to purchase conservation easements or title from willing private landowners. In this
program, federal funding is administered through the state Bureau of Forestry to foster protection and continued use of
forested lands that are threatened with conversion to non-forest uses. Emphasis is given to lands of regional or national
significance. For more information, go to http://www.fs.fed.us/spf/coop/programs/loa/flep.shtml or contact:
Gene Odato, Chief, Rural & Community Forestry Station
DCNR – Bureau of Forestry
6th Floor, Rachel Carson State Office Building
P.O. Box 8552
Harrisburg, PA 17105-8552
717-787-6460; E-mail: godato@state.pa.us
The Sustainable Forestry Initiative (SFI) program is a voluntary, industry-driven effort developed to ensure that future
generations will have the same abundant, healthy, and productive resources we enjoy today. Created in 1995 by the
American Forest and Paper Association (the national trade organization representing the United States forest products
industry), SFI is a program of comprehensive forestry and conservation practices. Through the SFI of PA program,
landowners receive the information they need to enhance their ability to make good forest management decisions, and
loggers learn safer, more productive skills and proper environmental practices. For more information, go to
http://www.sfiofpa.org/ or contact:
SFI® of PA
315 S. Allen Street, Suite 418
State College, PA 16801
RU(PDLOsfi@penn.com
The Forest Stewardship Volunteer Initiative Project has an excellent Web site providing general information and links to
publications on sustainable forestry.
http://vip.cas.psu.edu/index.html
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APPENDIX VI: PNHP AQUATIC COMMUNITY CLASSIFICATION
Note: the following project description is adapted from Classifying Lotic Systems for Conservation: Project Methods and
Results of the Pennsylvania Aquatic Community Classification Project (2007a) and User’s manual and data guide to the
Pennsylvania Aquatic Community Classification (2007b).
How were aquatic communities defined?
A statewide project of the Pennsylvania Natural Heritage Program, the Pennsylvania Aquatic Classification Project,
collected aquatic datasets from state and federal agencies, interstate basin commissions, and universities, analyzed
information with standard statistical methods, and identified community types and habitat associations. Flowing water
habitats, such as rivers and streams, and their community types are described. Aquatic community types of non-flowing
waters like lakes, wetlands, and ponds, have not been identified to date. Aquatic communities were identified within
watersheds. The most common community type per watershed was chosen to represent typical watershed organisms and
habitats. Although other community types may exist in a particular watershed, the major community type is described.
The term watershed describes an area of land that drains down slope to the lowest point. Watersheds can be large or
small. All of the land in the state is part of a watershed. Every stream, tributary, or river has an associated watershed, and
small watersheds join to become larger watersheds. In the PNHP Aquatic Community Classification relatively small
watersheds (hydrologic unit code 12 – huc12) are described by their community types. (For more information on huc12:
http://water.usgs.gov/GIS/huc.html). Separate communities were identified for fish, macroinvertebrates, and mussels.
Aquatic communities for each type of organism can be used to describe the aquatic resources, habitat types, and stream
quality. Table 9 shows the aquatic communities that were identified within Warren County. Fact sheets describing these
communities follow.
How are communities described?
Commonly occurring animals in the community type are listed. While not every organism described in a community will
occur in every community location, organisms listed by community types give a general account of what organisms to
expect in a community habitat. Species of concern (considered state or globally rare) that may occur with each
community type are listed. State and global rank definitions are available at:
http://www.naturalheritage.state.pa.us/RankStatusDef.aspx. Environmental and water quality habitats typically associated with
the community type are also described.
1) Community Habitat - The environment of the stream where the community occurs is described by watershed
and stream characteristics. Size of the stream and watershed, gradient (slope), elevation are a few habitat
characteristics that may be important to the community type. Local conditions are also mentioned.
2) Stream quality rating- Community locations are ranked as low, medium, or high quality based on known
habitat, water quality, and sensitivity of organisms to pollution.
3) Threats and Disturbances - Pollution sources or other threats that may alter the natural state of the
community are discussed, where known.
4) Conservation recommendations – Recommendations for the county natural resource managers and land
planners to consider in protection and management of the watersheds and communities are described.
What do fish, macroinvertebrates, and mussels tell me about streams and watersheds?
All three types of organisms hold unique places in Pennsylvania’s streams and rivers. Macroinvertebrates include aquatic
insects, worms, and crustaceans, like crayfish and scuds, which occupy the lower levels of food webs in aquatic systems.
The presence of certain macroinvertebrates reflects food availability, water quality, and habitats, and gives an overall
picture of stream health.
Fish prey upon macroinvertebrates and other stream organisms. Food resources and spawning habitats can be specific for
fish. They, too, are influenced by the stream quality and entire environment of the watershed.
As filter-feeders, which siphon water to extract particles of food, mussels also require relatively clean water to thrive.
They are particularly sensitive to industrial discharge, acid mine drainage, and urban runoff pollution. Mussels require
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habitats where they can burrow into the stream bottom and typically occur in larger streams and in rivers that contain
sufficient food particles
Many factors influence the occurrence of aquatic communities, including natural variations in stream habitats. Fastflowing, cold streams flowing from ridges provide a different environment than slower and warmer rivers meandering
through valleys and aquatic communities reflect their environment. Geology also varies across Pennsylvania and flowing
water may have a unique chemical composition based on the rock that it contacts.
Over any natural habitat, variations are caused by human alterations to aquatic environments. Many changes within a
watershed can be detected within its streams and rivers. If implemented improperly, timber harvest, agriculture, urban
development, roads, are among some alterations that may cause changes in water quality and stream habitats from nonpoint source pollution. A number of pollutants enter aquatic systems from point sources to flowing waters, such
discharges from sewage treatment plants, mines, and industrial sources.
What is the relationship between Pennsylvania Aquatic Fish Community Classes and stream designations?
Pennsylvania protects aquatic life as a “designated use” of waters in the Commonwealth under the federal Clean
Water Act. Enforced by PA DEP is the regulation that four types of aquatic life should be propagated and
maintained based on their designation in Pennsylvania (PA Code 93.3;
http://www.pacode.com/secure/data/025/chapter93/s93.3.html, accessed 4/17/07):
Cold Water Fishes (CWF): Fishes and associated aquatic flora and fauna preferring colder waters
(included in the cold water fishes are trout species).
Warm Water Fishes (WWF): Fishes and associated aquatic flora and fauna preferring warmer waters.
Trout Stocked Fishes (TSF): Stocked trout species (maintained from Feb 15 to July 31) and warm-water
flora and fauna .
Migratory Fishes (MF): Fishes (those having anadromous, catadromous, or similar life histories) which
must migrate through flowing waters to their breeding habitats.
Additionally, some waterbodies receive additional special protections as “Exception Value” or “High Quality”
waters because they are especially valued for aquatic life, water quality, and/or recreation. Meeting relatively high
water quality and other standards qualify the water bodies for additional protections from degradation beyond the
aquatic life uses (PA Code 93.4b, http://www.pacode.com/secure/data/025/chapter93/s93.4b.html, accessed
4/17/07).
The purpose and meanings differ between the classes defined in Pennsylvania aquatic life use/special protection
designations and aquatic fish assemblages from the Pennsylvania Aquatic Community Classification. In both cases
it is meant to relatively define the organisms and aquatic habitats along a gradient of water temperatures (and
associated stream size). The PA stream designations broadly encompass habitats occupied by several ACC fish
assemblages (Table 8) and are used in water quality regulation.

Increasing watershed
area

Table 9. Pennsylvania aquatic life uses and special protection water designations and their occurrence with
fish assemblages. (EV = Exceptional Value Waters, HQ = High Quality waters, CWF= Cold Water fishes, WWF=
Warm Water Fishes, TSF= Trout Stocked Fishes, MF= Migratory Fishes)
Fish
Communities
Coldwater
Coolwater
Warmwater
Large River

EV

HQ

CWF

x

x
x

x
x
x

WWF

TSF

MF

x
x
x
x

x
x

x
x
x
x
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Table 10. Fish and macroinvertebrate communities identified by the most commonly occurring community
in each watershed (Also called 12-digit hydrologic unit) for each animal type in Warren County.
12-Digit
Hydrologic
Unit Code
050100020405

Hydrologic Unit
Name
Akeley Creek

Fish Community
Name

Warmwater
Community

050100030101

Allegheny RiverConnelly Run

Warmwater
Community

050100030103

Allegheny River-East
Hickory Creek

Large River
Community

050100011202

Allegheny RiverRoper Hollow

050100011408

Brokenstraw Creek

050100011206

050100011401
050100011406

Brokenstraw CreekCoffee Creek
Brokenstraw CreekLittle Brokenstraw
Creek

050100011205

Browns Run

050100030502

Caldwell Creek

050100011402

Coffee Creek

050100020407

Conewango Creek

050100020404
050100030201

Conewango CreekAkeley Run
East Branch
Tionesta Creek

050100030104

East Hickory Creek

050100030302

Farnsworth Branch

050100030303

Fourmile Run

050100011405

Gar Run

050100011403

Hare Creek

050100020406

Jackson Run

050100020403

Kiantone Creek

Mussel Community
Name

High Quality MidSized Stream
Community

Coolwater
Community

Allegheny RiverAllegheny Reservoir
Dam
Allegheny RiverBrokenstraw Creek

050100011204

Macroinvertebrate
Community Name

Spike Mussel
Community
High Quality MidSized Stream
Community
High Quality MidSized Stream
Community

Warmwater
Community

Common Large
Stream Community
Common Large
Stream Community

Warmwater
Community

High Quality Small
Stream Community

Coldwater
Community
Coolwater
Community
Warmwater
Community
Warmwater
Community
Coolwater
Community
Coolwater
Community
Coolwater
Community
Coldwater
Community
Ohio Warmwater
Community

Fatmucket Mussel
Community

High Quality Small
Stream Community
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Spike Mussel
Community

Common Large
Stream Community

High Quality Small
Stream Community
High Quality Small
Stream Community

Coolwater
Community
Coolwater
Community

Flutedshell Mussel
Community

Table 10 (continued)
12-Digit
Hydrologic
Unit Code

Hydrologic Unit
Name

Fish Community
Name

High Quality MidSized Stream
Community
High Quality MidSized Stream
Community
Common Large
Stream Community
High Quality Small
Stream Community

050100011105

Kinzua Creek

050100021301

Little Brokenstraw
Creek

050100021302

Little Brokenstraw
Creek-Deer Creek

050100011407

Matthews Run

050100030503

Pine Creek

050100030202

South Branch
Tionesta Creek

050100011404

Spring Creek

050100020402

Stillwater Creek

050100011203

Sugar Run

Coldwater
Community

050100030102

Tidioute Creek

Ohio Coolwater
Stream Community

050100030402
050100030403
050100030304
050100030501
050100030305
050100030301

Tionesta CreekMinister Creek
Tionesta CreekSalmon Creek
Twomile Run
West Branch
Calkwell Creek
West Branch Tionest
Creek
West Branch
Tionesta CreekFarnsworth Branch

Macroinvertebrate
Community Name

Coolwater
Community

Ohio Coolwater
Stream Community
Coldwater
Community
Coolwater
Community
Coolwater
Community

Coldwater
Community
Warmwater
Community
Coldwater
Community
Coolwater
Community
Coldwater
Community

High Quality Small
Stream Community

High Quality MidSized Stream
Community
High Quality MidSized Stream
Community

High Quality Small
Stream Community

Coldwater
Community

050100030105

West Hickory Creek

Coldwater
Community

050100011201

Willow Creek

Coolwater
Community

High Quality Small
Stream Community
High Quality MidSized Stream
Community

References
x
x

Walsh, M., J. Deeds, and B. Nightingale. 2007a. Classifying lotic systems for conservation: project methods and
results of the Pennsylvania Aquatic Community Classification Project. Pennsylvania Natural Heritage Program.
Walsh, M. C., J. Deeds, and B. Nightingale. 2007b. User’s manual and data guide to the Pennsylvania Aquatic
Community Classification. Pennsylvania Natural Heritage Program, Western Pennsylvania Conservancy.
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Mussel Community
Name

Coldwater Fish Community
Typified by: brook trout (Salvelinus fontinalis) mottled sculpin (Cottus bairdii), brown trout (Salmo trutta), rainbow trout
(Oncorhynchus mykiss)
Species of concern: none
Community Description and Habitat: This headwater stream
community occurs in small swift headwater streams. Water
temperatures are the coldest among the fish communities. The
Coldwater Community represents small, swift streams with brook
trout and slightly larger streams with both brook trout and brown trout
or with brown trout only. The Coldwater Community occurs in
Farnsworth Branch, Tionesta Creek, Arnot Run, Upper Sheriff Run,
Dunham Road, Perry Magee Run, tributaries to the West Branch of
Caldwell Creek, and Ott Run. Most streams are designated as
Coldwater Fisheries by PA DEP in Warren County. While DEPclassified Coldwater Fisheries may support trout, in many cases the
streams also have cool and warm water fish communities.

Brook Trout
photo source: http://www.cnr.vt.edu/efish

A natural landscape often surrounds the streams where the Coldwater Community is found and supports the stream habitat.
Forested riparian buffers and watersheds preserve the cold and well-oxygenated waters and maintain high quality stream habitats
and water quality. Natural cover, like logs and woody debris from the forest, and loose gravels required for spawning habitat
should be abundant to support the fish community. Forage fish and invertebrates serve as a food supply for the brook and brown
trout.
Stream quality rating: High
Threats and Disturbances: Small, swift streams characterized by the
Coldwater Fish Community typically have few disturbances.
However, some streams in Warren County, such as the West Branch
of Caldwell Creek and its tributaries, have fish consumption
advisories because of mercury contamination (DEP 2006).
Conservation Recommendations: Protecting headwater streams with
natural landcover should be a priority for Warren County. Preventing
pollution and habitat disturbance in high quality, small streams will
protect the Coldwater Community. However, fixing ongoing
watershed problems at the headwaters is beneficial for downstream
waters.
Mercury contamination is a challenging problem to watershed
managers. Because mercury in polluted air travels long distances from
industrial sources, mercury deposition must be addressed through
state and federal regulation of air pollution.

Small, cold fast flowing streams are the typical habitat
of the Coldwater Fish Community.
photo source: PNHP

Streams in these watersheds may have wild-reproducing populations of brook and brown trout and may be a recreational fishery
resource. Trout streams in Pennsylvania are highly valued by fisherman, but have been greatly altered by the transplantation of
European brown trout and rainbow trout from western North America. Habitats for native brook trout have been restricted by
competition with other trout species
References
x
x

x

PA Department of Environmental Protection. 2006. Pennsylvania Integrated Water Quality Monitoring and Assessment Report.
Walsh, M., J. Deeds, and B. Nightingale. 2007a. Classifying lotic systems for conservation: project methods and
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Coolwater Community
Typified by: Blacknose dace (Rhinichthys atratulus), creek chub (Semotilus atromaculatus), stocked brown trout (Salmo
trutta), white sucker (Catostomus commersoni), redside dace (Clinostomus elongatus), longnose dace (Rhinichthys
cataractae), fathead minnow (Pimephales promelas), pearl dace (Margariscus
margarita), and slimy sculpin (Cottus cognatus)
Species of concern: none
Community Description and Habitat:
In Warren County, many streams were classified as the Coolwater Community.
For instance, the Coolwater Community was found in Stony Creek, Jackson
Run, Storehouse Run, Reynolds Run, parts of Little Brokenstraw Creek, Blue Eye
Run, East Branch Spring Creek, West Branch Caldwell Creek, Caldwell Creek,
Tidoute Creek, East Hickory Creek, Elkhorn Run, parts of Farnsworth Branch,
Stillwater Creek, Dutchman Run, and Bush Creek.

Fathead Minnow
Photo source:
http://www.cnr.vt.edu/efish

This community type has varied habitat characterized by generalist fish species, and, therefore, can occur in a variety of
stream conditions. The community can best be described by small to medium size streams that are faster than other valley
streams and have temperatures intermediate between warm and cold streams. These streams may be called “Cold Water
Fishery” by PA DEP, typically meaning that they support brown trout. In many cases, fish tolerant of cool and warm
temperatures are also present. Valley streams that have cobble and
gravel substrates and cover for fish habitat are examples of the highest
quality Coolwater Community habitats.
Stream quality rating: Low-medium
Threats and Disturbances: This community occurs downstream of
headwaters is subjected to the pollution common to valley streams.
Agriculture, wastewater from industry and mercury contamination
influence water quality where the Coolwater Community resides.
Siltation from crop-related agriculture degrades the habitat in
Stillwater Creek; it is classified as impaired by PA DEP (2006).
Wastewater inputs in Dutchman Run contribute to low dissolved
oxygen and organic enrichment (PA DEP 2006). There is fish
consumption advisory in West Branch Caldwell Creek because of
mercury contamination (DEP 2006).

Fast-flowing cobble valley streams are habitat
for the Coolwater Fish Community
Photo source: PNHP

Conservation Recommendations:
Restoration of stream temperature, habitat, and water quality to
natural conditions is recommended. Management of agriculture adjacent to streams through riparian vegetation buffers, soil
conservation, and other runoff reduction techniques will ameliorate water quality impairments. Addressing point source
pollution from industrial sources is also recommended. Reduction of excess nutrients will improve water quality for the
impaired stream and waters downstream. The mercury pollution in Warren County has been carried long distances by air
currents from industrial sources. Improved federal regulation of air pollution would reduce the amount of mercury that
drifts to Warren County from industrial sources and is deposited in waterways.
Where stocking of non-native fish is occurring with the Coolwater Community, native fish are displaced. Restoration of fish
community to native fish is recommended. The habitat for the Coolwater Community represents a natural ecological
transition between cold, headwater streams and warm, larger streams. The habitat is distinct among other habitat types and
should be protected and restored.
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Warmwater Community
Typified by: Greenside darter (Etheostoma blennioides),
northern hogsucker (Hypentelium nigricans), central stoneroller
(Campostoma anomalum), rainbow darter (Etheostoma
caeruleum), rosyface shiner (Notropis rubellus), johnny darter
(Etheostoma nigrum), fantail darter (Etheostoma flabellare),
logperch (Percina caprodes), stonecat (Noturus flavus), silver
shiner (Notropis photogenis), golden redhorse (Moxostoma
erythrurum), mimic shiner (Notropis volucellus), pumpkinseed
(Lepomis gibbosus), yellow bullhead (Ameiurus natalis), largemouth bass (Micropterus salmoides), green sunfish (Lepomis
cyanellus), tonguetied minnow (Exoglossum laurae), Ohio
lamprey (Icthyomyzon bdellium)

Northern Hogsucker
Photo Source: http://www.ohiodnr.com/dnap

Species of concern: none
Community Description and Habitat: The Warmwater Community usually occurs in medium to large valley streams or
rivers, like Conewango Creek, Allegheny River, Brokenstraw Creek, Tionesta Creek, and Four Mile Run. The streams are
characterized by a diverse fish community, ranging from game fish to small, bottom-dwelling darters and minnows.
Warm water temperatures are characteristic of this community group. Thermal tolerances of fish in the community group are
higher than the cold- and cool-water communities. The habitat of community fish is a range of conditions. The best examples
of this stream community occurs high quality valley streams with little
silt and turbidity. In impaired waterways, poorer water quality
conditions and increased turbidity and low dissolved oxygen occur.
Stream quality rating: Medium
Threats and Disturbances: Water quality and habitat may be
influenced by non-point source pollution. The Allegheny River and
Conewango Creek have fish consumption advisories because of
mercury contamination (PA DEP 2006). Additionally impervious
surfaces (such as roads and parking lots) or poorly managed agriculture
in the Warmwater Community watersheds may contribute to poor water
quality or degraded habitats.
Conservation Recommendations: This community is a high
conservation priority. Warm water streams in good condition are not
common. The fish associates of this community type are not rare
individually, however, the community group occupies habitats in need
of protection in Pennsylvania.

Medium-sized streams without many groundwater inputs are
typical of Warmwater Community streams.
Photo source: PNHP

Addressing mercury pollution within Warren County is challenging
because of air pollution carry mercury may travel a long distance before its deposition in the county. Accumulation of
mercury in fish and waterways should be addressed through federal and regional controls of air pollution. Since warm water
streams mainly occur in valleys downstream of human influences, they are often subject to pollution from non-point sources,
such as agriculture and urban runoff. Storm water management, restoration of riparian buffer zones, erosion control, and
exclusion of livestock from streams are some mitigation techniques for non-point source pollution. Managing storm water is
especially important for valley streams.
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Large River Community
Typified by: Channel catfish (Ictalurus punctatus), sauger (Sander
canadensis), freshwater drum (Aplodinotus grunniens), walleye
(Stizostedion vitreus), quillback carpsucker (Carpiodes cyprinus),
smallmouth buffalo (Ictiobus bubalus), river redhorse (Moxostoma
carinatum), mooneye (Hiodon tergisus), white crappie (Pomoxis
annularis), longnose gar (Lepisosteus osseus), brook silverside
(Labisthesthes sicculus)

Sauger
Photo Source: http://sites.state.pa.us/PA_Exec/Fish_Boat

Species of concern: mooneye (S2? G5), smallmouth buffalo (S2 G5),
longnose gar S2S3 G5), river redhorse (S3 G4), channel darter (S1S2 G4)
Community Description and Habitat: The Large River Community occurs most commonly in large streams and rivers in
Warren County. The community is typical of rivers like the Allegheny River and wide streams like the Conewango Creek.
Rivers and streams with diverse habitats are typical for this community. The large rivers offer varied habitats including
shallow shorelines, deep channels, impoundments. The natural richness in Ohio River basin streams has been augmented by
the addition of stocked and/or introduced game fish, which occur with this
community group.
Stream quality rating: Medium
Threats and Disturbances: In typical large streams and rivers, the
cumulative degradation from a number of upstream watershed sources
contributes to the challenging nature of managing this community’s
habitat.
Agricultural non-point source pollution and habitat degradation occurs in
some watersheds in Warren County. Air pollution also contributes to
degraded water quality and bioaccumulation of contaminants in fish. It is
the likely source of mercury causing the fish consumption restrictions for
Allegheny River and Conewango Creek (PA DEP 2006).

Rivers, like the Allegheny River, are common
habitats of this community type.
Photo source: PNHP

Although dredging is uncommon in Warren County, river dredging in the
Allegheny and Ohio River watersheds for gravel and sand mining is also a threat to this community type in other locations.
Removing cover and bottom substrate, and altering natural river contours is very detrimental to the habitat of Large River
Community fish.
Conservation recommendations: Addressing flow and water quality issues resulting in stream impairment and fish
consumption should be a priority for Warren County. Reducing excessive sediment and nutrient loading from agricultural
sources through best management practices is recommended to benefit the community. Restoration of habitat and water
quality to natural conditions is recommended. Management of agriculture adjacent to streams through riparian vegetation
buffers, soil conservation, runoff reduction techniques will ameliorate water quality impairments. The mercury pollution in
Warren County has been carried long distances by air currents from industrial sources. Improved federal regulation of air
pollution would reduce the amount of mercury that drifts to Warren County from industrial sources and is deposited in
waterways.
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High Quality Small Stream Community
Typified by: Brushlegged mayfly (Isonychiidae), fingernet caddisfly (Philopotamidae), dobsonfly (Corydalidae), saddlecase
maker (Glossosomatidae), watersnipe fly (Athericidae),
common burrower (Ephemeridae), snail-case maker caddisfly
(Helicopsychidae)
Community Description and Habitat: This community is
found in small size streams that are high gradient and fast
flowing. Blue Eye Run, Prosser Creek, parts of Spring Creek
and its tributaries, Hosmer Run and its tributaries, and
Fairbank Run are some examples of the community habitat.
The High Quality Small Stream Community is typically found
in streams with sandy substrate mixed with larger cobble and
boulders. This community type is indicative of high quality
streams. The organisms associated with this community are
generally intolerant of pollution.

Brushlegged Mayfly
Photo source: www.dec.state.ny.us

Stream quality rating: High
Threats and Disturbances: Organisms in this community type are sensitive to organic pollution and habitat degradation.
Low levels of water quality degradation may occur in watersheds
where the community is present. In Jefferson County, this
community mainly occurs in watersheds with that are primarily
forested, however, in some locations influences from watershed
agriculture alters the community from its natural state. In particular,
the Prosser Creek watershed is dominated by agriculture. Where the
agriculture is low-intensity or streams are protected by riparian
buffers (or other mitigation measures), the community persist.
However, poorly managed agriculture will degrade the community
and organisms will shift to more pollution tolerant varieties.
Conservation Recommendations: While some non-point source
pollution occurs in watersheds supporting the High Quality Small
Stream Community, the pollution problems are less common here
than in other stream types. Protecting high quality small streams
should be a priority for watershed managers. Measures should
include pollution and habitat degradation prevention.

Typical community habitats are small to
medium-sized streams with diverse streambottom habitats and high water quality.
Photo source: PNHP

If agricultural influences are impairing stream water quality or
habitat, practices that reduce soil erosion and nutrient runoff are
recommended. Riparian buffers should be installed and maintained to capture silt and excess nutrients. Buffer vegetation that
shade streams and stabilize water temperatures is encouraged. Eliminating livestock from streams stabilizing eroding stream
banks will improve in-stream habitats for macroinvertebrate communities.
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High Quality Mid-Sized Stream Community
Typified by: Green stonefly (Chloroperlidae), giant black stonefly (Pteronarcyidae), spiny crawler (Ephemerellidae), flatheaded mayfly (Heptageniidae), free-living caddisfly (Rhyacophilidae), light brown stonefly (Perlodidae), prong gill
mayfly (Leptophlebiidae), common stoneflies (Perlidae), crane
fly (Tipulidae), roachlike stoneflies (Peltoperlidae), clubtail
dragonfly (Gomphidae), northern case maker (Limnephilidae),
Uenoid caddisfly (Uenoidae), Odonocerid caddisflies
(Odontoceridae)
Community Description and Habitat: The High Quality MidSized Stream Community in most locations is found in small to
medium-sized streams, like Reynolds Run, Prosser Creek,
tributaries to Little Brokenstraw Creek, Damon Run,. Perry
Magee Run, parts of the Allegheny River, Tidioute Creek, and
Martin Run. Streams are generally high gradient systems with
good habitat quality. The community watersheds typically are
undisturbed by humans and are often in mainly forested basins.
Community taxa are a combination of stoneflies, mayflies,
caddisflies, and other organisms that are pollution sensitive.

Giant black stonefly (Pteronarcyidae)
Photo source: www.dec.state.ny.us

Stream quality rating: High
Threats and Disturbances: Streams with the High Quality
Stonefly Community generally have few threats, compared to
other communities. Relatively natural watershed landcover in
Tidioute Creek and Perry Magee Run watersheds help protect the
water quality and stream habitat. Other watersheds, like Prosser
Creek, and Damon Run may be disturbed by agricultural
influences. Preventing detrimental disturbances from farming
practices, roads and other impervious surfaces will maintain a
relatively high quality stream community in mid-sized streams.
Parts of the Allegheny River have a fish consumption advisory
because of mercury contamination (PA DEP 2006). Many levels
of the flowing water ecosystem, including macroinvertebrate
communities, are impacted by the contamination.
Conservation Recommendations: Watershed managers should
work to conserve high quality small to medium size streams in
good condition. Managing agricultural practices that contribute
sediment, nutrients, and runoff is one method to maintain
Mid-sized, high gradient streams with high
relatively high quality streams in rural watersheds. Encouraging
quality habitats and water quality are the typical
stream bank fencing and riparian buffers, and crop and soil
habitat of this community.
erosion best management practices are some examples of
Photo source: PNHP
agricultural management. The mercury pollution in Warren
County has been carried long distances by air currents from industrial sources. Improved federal regulation of air pollution
would reduce the amount of mercury that drifts to Warren County from industrial sources and is deposited in waterways.
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Common Large Stream Community
Typified by: Nemourid broadback stonefly (Nemouridae), Ameletid mayfly (Ameletidae), Taeniopterygid
broadback stonefly (Taeniopterygidae)
Community Description and Habitat: The streams that
support the Common Large Stream Community have high
gradient with a diverse assemblage of organisms. Typical
community habitats are medium to large streams in good
condition; however, the community can also be found in small
tributaries to larger streams, as is the case in Warren County.
Sandstone streams that are fast flowing are the habitats for this
community. In Warren County, the streams may be influenced
by watershed agriculture. Pine Creek, tributaries to
Brokenstraw Creek, tributaries to Little Brokenstraw Creek,
Telick Run, Winton Run, Birch Springs Run, Wade Run, and
parts of the Allegheny River are examples of this community
habitat.

Nemourid broadback stonefly
Photo source: www.dec.state.ny.us

Stream quality rating: Medium
Threats and Disturbances: Because of the rural nature of Warren County, agricultural sources may contribute
excess siltation and nutrients. County streams, such as tributaries to Brokenstraw Creek, Pine Creek, and
Winton Run are influenced by agriculture in the watershed. Poorly managed runoff, soil erosion, and livestock
access to streams may degrade water quality and habitats. In some locations, runoff from roads, parking lots,
and other impervious surfaces contributes to poor stream quality. The occurrence of unnatural stream flows
resulting from storm water can lead to eroding streambanks and loss of stream habitat.
Conservation Recommendations: While non-point source
pollution problems occur in watersheds with the Common
Large Stream Community, pollution is less severe than in other
valley streams. In areas where non-point source agricultural
pollution occurs, runoff and stream bank erosion can be
controlled by installing vegetative buffers of an adequate width
along streams in pastures and crop fields. Where livestock
have access to streams, fencing the streams to exclude them
and to add riparian buffers to pastures will also help improve
stream habitats.
In areas of development, the establishment or maintenance of
vegetative riparian buffers and storm water detention will help
to mitigate the effects of increased levels of stormwater.
Efforts to create water recharge into the watershed (where
impervious surfaces are creating runoff) should be considered.

Large to medium sized high gradient streams are
typical of the community type. Non-point source
pollution can cause excess stream sediment or
other poor water quality conditions.
Photo source: PNHP
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Fatmucket Mussel Community
Typified by: Fatmucket (Lampsilis siliquoidea), giant floater
(Pyganodon grandis), three-ridge (Amblema plicata), wabash pigtoe
(Fusconaia flava)
Species of concern: Wabash pigtoe (S2 G5), three-ridge (S2S3 G5)
Habitat: Preferring quiet, muddy waters, the Fatmucket Community
inhabits various large streams and rivers ranging from moderate to
slow-flowing habitats. In Warren County, the community occurs in the
Allegheny River.
The community occurs in rivers with sand and gravel substrate, but
Fatmucket
Photo source: ҏPNHP
reaches greatest abundance in standing water, in clay, silt, or mud
substrate. However, this species is ecologically widespread, occurs in a
variety of habitats. A moderate number of rare and intolerant taxa are associated with this community. The Fatmucket
Community is common in many parts of the Ohio River Basin.
Stream quality rating: Undetermined
Community rarity: No
Threats: Similar to other mussel communities in the county, the Fatmucket Community is threatened by pollution from
agricultural sources and impervious surfaces, like roads and parking lots. Mercury pollution causes a fish consumption
advisory in parts of the Allegheny River (PA DEP 2006).
Conservation recommendations: Conserving naturally lowgradient streams and the backwaters of rivers is a priority for the
Fatmucket Community. Managing non-point sources in
watersheds with potential runoff from agriculture and impervious
sources will maintain conditions for the Fatmucket Community
to thrive.
Other agricultural best management practices, such as utilizing
grassed waterways, no-till, and fencing cattle from streams will
further protect these communities. Strategies for retention of
stormwater and encouraging groundwater recharge could be
applied where impervious surfaces create runoff. Proactive
approaches to reducing sediment and nutrient loading from
Slow-flowing backwaters of rivers are the primary
agriculture, including management of livestock, crops, and soils
for the Fatmucket community.
Photo source: PNHP
to minimize stream degradation, are also suggested. The
mercury pollution in Warren County has been carried long
distances by air currents from industrial sources. Improved federal regulation of air pollution would reduce the
amount of mercury that drifts to Warren County from industrial sources and is deposited in waterways.
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habitat

Flutedshell Mussel Community
Typified by: flutedshell (Lasmigona costata), kidneyshell (Ptychobranchus
fasciolaris), mucket (Actinonaias ligamentina), elktoe (Alasmidonta
marginata), squawfoot (Strophitus undulatus), pocketbook (Lampsilis
ovata), plain pocketbook (Lampsilis cardium), wavy-rayed lamp-mussel
(Lampsilis fasciola)
Species of concern: fluted shell (S4 G5), kidneyshell (S4 G4G5), mucket
(S4 G5), elktoe (S4 G4), squawfoot (S2S4 G5), pocketbook (S3S4 G5),
plain pocketbook (S3S4 G5), wavy-rayed lamp-mussel (S4 G4)
Fluted Shell
Photo source: PNHP
Community Description and Habitat: The Flutedshell Mussel community
is characteristic of large streams and small-medium sized rivers. In Warren
County, it occurs in the Allegheny River. Community habitats have sand and gravel beds, and are relatively slow
flowing. A number of rare and intolerant taxa are associated with this community. Thus, this community may be
found in ecosystems that are still able to support species that cannot survive in other areas.

Stream quality rating: High
Threats and Disturbances: The watersheds associated with this community contain much agriculture and may be
challenged by poor water quality and habitat degradation. Runoff from impervious surfaces, such as roads and
parking lots, may contribute non-point source pollution. In Allegheny River and its tributaries, livestock grazing and
other types of agriculture degrade the stream by contributing silt and nutrients. Organic enrichment creates low
dissolved oxygen conditions. Sections of the Allegheny River have a fish consumption advisory because of mercury
contamination (DEP 2006).
Conservation Recommendations: This community is characterized by high mussel diversity, many rare species, and
very few species that can tolerate pollution, and is a high
conservation priority. The upper Allegheny River watersheds
have special conservation value because of its diverse mussels.
Protection of this current high quality mussel habitat is important
for the long-term viability of the spike mussel community in the
large river systems.
Managing agricultural and road runoff is a priority for the
Flutedshell Mussel Community watersheds. Strategies for
retention of stormwater and encouraging recharge could be
applied where impervious surfaces create runoff. Proactive
approaches to reducing sediment and nutrient loading from
agriculture, including management of livestock, crops, and soils
to minimize stream degradation, are also suggested. The mercury
pollution in Warren County has been carried long distances by air
currents from industrial sources. Improved federal regulation of
air pollution would reduce the amount of mercury that drifts to
Warren County from industrial sources and is deposited in
waterways.

This community type is common in low gradient habitats
with sand and gravel substrates.
Photo source: PNHP
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Spike Mussel Community
Typified by: Spike mussel (Elliptio dilatata), and black sandshell (Ligumia recta)
Several other mussels including the mucket (Actinonaias ligamentina), fatmucket
(Lampsilis siliquoidea), fluted-shell (Lasmigona costata) and pocketbook (Lampsilis
cardium), are also found in this community, but are common components of other
communities as well.
Species of concern: black sandshell (S3S4 G5), mucket (S4 G5), fatmucket (S4 G5),
fluted-shell (S4 G5)
Stream quality rating: High
Habitat: The habitat for the Spike Community includes streams and rivers. Waters
Spike mussel
may ranges from moderate currents to slow –flowing habitats. The community
Photo source: PNHP
species are often associated with riffles. The spike mussel exists in a wide range of
habitats, of varied size and depth. It is one of the most abundant mussels in the Allegheny basin. A number of rare and intolerant taxa
are often associated with this community. Thus, this community is found in ecosystems that are still able to support species that
cannot survive in other areas, and is a high protection priority. In Warren County, the community was found in the Allegheny River.
Threats:
The community habitats in the Allegheny River in Warren County are a refuge from severe habitat degradation that is occurring in
other parts of the river. Dredging of the river bottom in the navigational pool system for sand and gravel resources is rapidly
destroying habitat in the river. In Warren County, other sources of habitat and water quality degradation are from road runoff and
from poorly managed agriculture. There is fish consumption advisory in the Allegheny River because of mercury contamination (PA
DEP 2006). Mussel populations and communities may also be negatively influenced by mercury pollution.
Conservation Recommendations: This community is characterized by high mussel diversity, many rare species, and few species
that can tolerate pollution, and is a high conservation priority. This community
occurs in sections of the watershed that are currently well protected, and less
affected by the threats noted above than communities that occur further
downstream or in highly disturbed areas. Protection of current high quality
mussel habitat is important for the long-term viability of the Spike Mussel
Community in large river systems.
Managing agricultural and road runoff is a priority for the Spike Community
watersheds. Strategies for retention of stormwater and encouraging
groundwater recharge could be applied where impervious surfaces create
runoff. Proactive approaches to reducing sediment and nutrient loading from
agriculture, including management of livestock, crops, and soils to minimize
stream degradation, are suggested. The mercury pollution in Warren County
has been carried long distances by air currents from industrial sources.
Improved federal regulation of air pollution would reduce the amount of
mercury that drifts to Warren County from industrial sources and is
deposited in waterways.

The spike community is found in low gradient areas
of the Allegheny River and some of its tributaries, as
well as some stream reaches in the Beaver River
basin.
Photo source: PNHP
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APPENDIX VII: SPECIES AND NATURAL COMMUNITIES OF CONSERVATION
CONCERN IN WARREN COUNTY
Table 11: Natural Communities of Special Concern in Warren County
Name of Natural Community
old growth hemlock (white pine) forest
hemlock – mixed hardwood palustrine forest
golden saxifrage - sedge rich seep
buckthorn - sedge - golden ragwort fen

State Rank
S4
S3S4
S2
S1

Global Rank
GNR
GNR
GNR
GNR

Table 12: Animal Species of Special Concern in Warren County
Scientific Name
mammals
Glaucomys sabrinus macrotis
Lasionycteris noctivagans
Myotis septentrionalis
Sorex palustris albibarbis
birds
Accipiter gentilis
Ardea herodias rookery
Catharus ustulatus
Haliaeetus leucocephalus
Pandion haliaetus
Rallus limicola
fish
Culaea inconstans
Erimystax x-punctatus
Etheostoma camurum
Etheostoma maculatum
Etheostoma tippecanoe
Ichthyomyzon bdellium
Ichthyomyzon greeleyi
Lampetra appendix
Lota lota
Percina copelandi
Percina evides
Percina macrocephala
Umbra limi
reptiles
Clemmys insculpta
Crotalus horridus
Eumeces anthracinus
Liochlorophis vernalis
Thamnophis brachystoma
amphibians
Cryptobranchus alleganiensis
alleganiensis

Common Name

State Rank

Global Rank

Fact sheet
page number

northern flying squirrel
silver-haired bat
northern myotis
northern water shrew

SU
SUB
S3B,S3N
S3

G5
G5
G4
G5T5

----242
243

northern goshawk
great blue heron rookery
Swainson's thrush
bald eagle
osprey
Virginia rail

S2S3B,S3N
S3S4
S2S3B,S5N
S2B
S2B
S3B

G5
G5
G5
G5
G5
G5

244
246
247
248
249
---

brook stickleback
gravel chub
bluebreast darter
spotted darter
tippecanoe darter
Ohio lamprey
mountain brook lamprey
American brook lamprey
burbot
channel darter
gilt darter
longhead darter
central mudminnow

S3
S1
S2
S2
S2
S2S3
S2
S3
S1S2
S2
S1S2
S2S3
S3

G5
G4
G4
G2
G3G4
G3G4
G3G4
G4
G5
G4
G4
G3
G5

250
252
253
254
255
256
257
--258
259
260
261
262

wood turtle
timber rattlesnake
northern coal skink
smooth green snake
shorthead garter snake

S3S4
S3S4
S3
S3S4
S3

G4
G4
G5
G5
G4

----263
264
---

hellbender

S3

G3G4

---
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Table 12: Animal Species of Special Concern in Warren County (continued)
Scientific Name
freshwater mussels
Alasmidonta marginata
Amblema plicata
Anodontoides ferussacianus
Epioblasma torulosa rangiana
Fusconaia flava
Fusconaia subrotunda
Lampsilis fasciola
Lampsilis ovata
Lasmigona compressa
Ligumia nasuta
Pleurobema clava
Pleurobema sintoxia
Quadrula cylindrica
Villosa fabalis
Utterbackia imbecillis
butterflies and moths
Euphydryas phaeton
Euphyes conspicuus
Euphyes dion
Hesperia leonardus
Lycaena hyllus
Pieris virginiensis
Poanes viator viator
Satyrodes eurydice
dragonflies and damselflies
Anax longipes
Argia tibialis
Boyeria grafiana
Calopteryx aequabilis
Calopteryx amata
Gomphus descriptus
Gomphus fraternus
Gomphus rogersi
Lanthus parvulus
Ophiogomphus mainensis
Rhionaeschna mutata
Somatochlora elongata
Somatochlora williamsoni
Stylurus scudderi

Common Name

State Rank

Global Rank

Fact sheet
page number

elktoe
three-ridge
cylindrical papershell
northern riffleshell
Wabash pigtoe
long-solid
wavy-rayed lampmussel
pocketbook
creek heelsplitter
eastern pondmussel
clubshell
round pigtoe
rabbitsfoot
rayed bean mussel
paper pondshell

S4
S2S3
S2S3
S2
S2
S1
S4
S3S4
S2S3
S1S3
S1S2
S2
S1
S1S2
S3S4

G4
G5
G5
G2T2
G5
G3
G5
G5
G5
G4G5
G2
G4
G3
G2
G5

267
--268
270
--------271
-------------

Baltimore checkerspot
black dash
dion skipper
Leonard's skipper
bronze copper
West Virginia white
broad-winged skipper
eyed brown

S2S4
S3
S1
S3S4
SU
S2S3
S1
S1S3

G4
G4
G4
G4
G5
G3G4
G5T4
G4

----273
-----------

comet darner
blue-tipped dancer
ocellated darner
river jewelwing
superb jewelwing
harpoon clubtail
midland clubtail
Roger’s clubtail
northern pygmy clubtail
Maine snaketail
spatterdock darner
ski-tailed emerald
Williamson's emerald
zebra clubtail

S1S2
S1
S3
S2
S2S3
S1S2
S2S3
S1
S3S4
S3
S1
S2
S1
S1

G5
G5
G5
G5
G4
G4
G5
G4
G4
G4
G4
G5
G5
G4

--------------274
275
-----------
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Table 13: Plant Species of Special Concern in Warren County
Scientific Name
Alisma triviale
Andromeda polifolia
Bidens discoidea
Carex aquatilis
Carex atherodes
Carex bebbii
Carex diandra
Carex disperma
Carex paupercula
Carex prairea
Carex retrorsa
Cypripedium calceolus var. parviflorum
Deschampsia cespitosa
Dryopteris clintoniana
Eleocharis intermedia
Epilobium strictum
Eriophorum gracile
Eriophorum tenellum
Eriophorum viridicarinatum
Erythronium albidum
Fraxinus profunda
Gaultheria hispidula
Listera australis
Lonicera hirsuta
Lonicera villosa
Malaxis monophyllos var. brachypoda
Mitella nuda
Panicum tuckermanii
Platanthera blephariglottis
Platanthera hyperborea
Poa languida
Poa paludigena
Podostemum ceratophyllum
Polygonum robustius
Potamogeton gramineus
Potamogeton hillii
Potamogeton richardsonii
Ribes triste
Salix serissima
Scheuchzeria palustris
Scirpus pedicellatus
Spiranthes romanzoffiana
Stellaria borealis
Utricularia minor
Viburnum trilobum
Viola appalachiensis
Wolffiella gladiata

Common Name
broad-leaved water-plantain
bog-rosemary
small beggar-ticks
water sedge
awned sedge
Bebb's sedge
lesser panicled sedge
soft-leaved sedge
bog sedge
prairie sedge
backward sedge
small yellow lady's-slipper
tufted hairgrass
Clinton's wood fern
matted spike-rush
downy willow-herb
slender cotton-grass
rough cotton-grass
thin-leaved cotton-grass
white trout-lily
pumpkin ash
creeping snowberry
southern twayblade
hairy honeysuckle
mountain fly honeysuckle
white adder's-mouth
naked bishop's-cap
Tuckerman's panic-grass
white fringed-orchid
leafy northern green orchid
drooping bluegrass
bog bluegrass
riverweed
robust smartweed
grassy pondweed
Hill's pondweed
red-head pondweed
red currant
autumn willow
pod-grass
stalked bulrush
hooded ladies'-tresses
mountain starwort
lesser bladderwort
highbush-cranberry
Appalachian blue violet
bog-mat
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State Rank
S1
S3
S3
S2
S1
S1
S2
S3
S3
S2
S1
S1
S3
S2
S2
S3
S1
S1
S2
S3
S1
S3
S1
S1
S1
S1
S1
S2
S2S3
S1
S2
S3
S4
S4
S1
S1
S3
S2
S2
S1
S1
S1
S1S2
S4
S3S4
S2
S2

Global Rank
G5
G5
G5
G5
G5
G5
G5
G5
G5
G5?
G5
G5
G5
G5
G5
G5?
G5
G5
G5
G5
G4
G5
G4
G4G5
G5
G4Q
G5
G3G5
G4G5
G5
G3G4Q
G3
G5
G4G5
G5
G3
G5
G5
G4
G5
G4
G5
G5
G5
G5T5
G3
G5

Fact sheet
page number
----------------276
------277
278
----------279
--281
------------282
--------------------------283
----284
---

APPENDIX VIII: FACT SHEETS FOR SPECIES OF CONSERVATION CONCERN
The following fact sheets are presented to provide additional information and management guidelines for
species of concern. Fact sheets have been developed for 36 of Warren County’s 113 species of conservation
concern. Page numbers for fact sheets are listed in Appendix VII. Copies of these fact sheets and others may
be downloaded from the Pennsylvania Natural Heritage Program website at:
http://www.naturalheritage.state.pa.us/
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Northern Myotis (Myotis septentrionalis)
Pennsylvania Mammal Species of Concern
State Rank: S3B (vulnerable, breeding), S3N (vulnerable, non-breeding), Global Rank: G4 (apparently secure)
Identification
The Northern Myotis (Myotis septentrionalis), also known
as the Northern Longed-eared Myotis, is characterized by
its long-rounded ears that when folded forward, extend
beyond the tip of the nose. Also, the shape of the tragus,
the flap of skin inside the ear area, is long and dagger
shaped compared to the little brown bats curved and
blunted tragus. This species has a longer tail and larger
wing area than other similar sized bats in this genus. The
fur is dull yellow/brown above and a pale gray on the
belly. Another characteristic of this species is that the
calcar, a spur extending from the foot, lacks a keel. These
bats weigh only 6 to 8 grams and have a wingspan of 9 to
10 inches.
photo source: Aura Stauffer

Habitat/Behavior

In the more northern parts of their range the northern long-eared
bat is associated with boreal forests. In Pennsylvania, this bay is found in forests around the state. Northern Myotis hunt at night over
small ponds, in forest clearings, at tree top level and along forest edges. They eat a variety of night-flying insects including caddisflies,
moths, beetles, flies, and leafhoppers. This species uses caves and underground mines for hibernation and individuals may travel up to 35
miles from their summer habitat for hibernation. Maternity roosts are located in tree cavities, under exfoliating tree bark and in buildings.

Status
The status of the Northern Myotis in Pennsylvania is
North American State/Province Conservation Status
uncertain. The state status of this species currently is
Map by NatureServe (2007)
candidate rare (CR). More information is needed
before adequate management decisions can be made.
It occurs throughout Pennsylvania, but has been found
in relatively low numbers.
Traditionally, bats have been unpopular with the
public because of a misunderstanding of their ecology
and due to their presence as pests in homes and barns.
However, bats play a very important role in the
environment
by eating
large amounts
of insects. For example, a single little brown bat (Myotis lucifugus) can eat up to
1,200 mosquito-sized insects in just one hour!
More than 50% of American bat species are rapidly declining or already listed as endangered.
The loss of bat species in Pennsylvania could greatly affect our ability to protect our plants
from pests and enjoy the outdoors. For more information on bats and bat houses visit the Bat
Conservation International website at http://www.batcon.org/.

References
•
Bat Conservation International, Inc. 2002. "Bat Species: U.S. Bats: Myotis septentrionalis" Website:
www.batcon.org/discover/species/mystep.html .
•
NatureServe. 2007. NatureServe Explorer: An online encyclopedia of life [web application]. Version 6.2. NatureServe,
Arlington, Virginia. Available http://www.natureserve.org/explorer. (Accessed: September 4, 2007 ).

•

Ollendorff, J. 2002. "Myotis septentrionalis" (On-line), Animal Diversity Web. Accessed February 25, 2004 at
Http://animaldiversity.ummz.umich.edu/site/accounts/information/Myotis_septentrionalis.htm .
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1RUWKHUQ:DWHU6KUHZ 6RUH[SDOXVWULVDOELEDUELV 
3HQQV\OYDQLD&DQGLGDWH5DUH6SHFHLV
6WDWH5DQN6 YXOQHUDEOH *OREDO5DQN*7 DSSDUHQWO\VHFXUH 

,GHQWLILFDWLRQ
7KHQRUWKHUQZDWHUVKUHZ 6RUH[SDOXVWULVDOELEDUELV LVDUHODWLYHO\ODUJH
PHPEHURIWKH 6RUH[JHQXVUHDFKLQJOHQJWKVRIPPDQG
ZHLJKWLQJJUDPV:DWHUVKUHZVDUHEODFNWRJUD\LQFRORUZLWKD
VLOYHU\JUD\EHOO\DQGDELFRORUHGWDLO7KLQFKLQDQGWKURDWRIWKLV
VSHFLHVDUHZKLWLVKQRWLFHDEO\PRUHVRWKDQWKHEHOO\7KHODUJH
SDUWLDOO\ZHEEHGKLQGIHHWKDYHKDLUVRQWKH WRHVDQGVLGHVDQGWKHUHDUH
VRPHKDLUVSUHVHQWRQWKHIRUHIHHW7KHQRUWKHUQZDWHUVKUHZ 6RUH[
SDOXVWULVDOELEDUELV FDQEHGLVWLQJXLVKHGIURPRWKHUZDWHUVKUHZVE\
YHU\VSHFLILFSK\VLFDOFKDUDFWHULVWLFVVXFKDVGHQWDODQGVNXOOIHDWXUHV

+DELWDW%HKDYLRU

3KRWRVRXUFH&KDUOLH(LFKHOEHUJHU 31+3
:DWHUVKUHZVDUHVROLWDU\VKRUWOLYHGVSHFLHVZLWKDQDYHUDJHOLIHVSDQRI
PRQWKV7KH\EUHHGIURP'HFHPEHUWR6HSWHPEHUDQGKDYHOLWWHUV
SHU\HDU7KH\DUHDFWLYHERWKGD\DQGQLJKWDQGVSHQGWKHLUOLYHVLQDQGDURXQGZDWHU:DWHUVKUHZVFDQEHIRXQGDORQJ
VWUHDPVDQGODNHHGJHVLQERXOGHUVDQGVSKDJQXPPRVV7KH\GLYHDQGVZLPLQWRZDWHUZKHQIRUDJLQJIRUIRRGDQGWR
DYRLGSUHGDWRUV$LUWUDSSHGLQWKHIXUDOORZVWKHPWRLPPHGLDWHO\FRPHWRWKHVXUIDFHZKHQWKH\VWRSVZLPPLQJ7KH
IULQJHRIKDLUVRQWKHKLQGIRRWWUDS DLUDQGDOORZWKHVKUHZVWRZDONRQZDWHU(DV\DFFHVVWRIRRGLVHVVHQWLDOWRWKH
VXUYLYDORIWKLVVSHFLHV:DWHUVKUHZVFDQRQO\VXUYLYHZLWKRXWIRRGIRUXSWRWKUHHKRXUV,QFDSWLYLW\WKH\KDYHEHHQ
IRXQGWRIHHGDOPRVWHYHU\PLQXWHV

6WDWXV
6RUH[SDOXVWULVLVIRXQGWKURXJKRXWPRVW
RI&DQDGDWKHZHVWHUQ86WKHXSSHU
QRUWKHDVWHUQ86DQGWKH$SSDODFKLDQ
PRXQWDLQV7KH DOELEDUELVVXEVSHFLHVLV
IRXQGLQVRXWKHDVWHUQ&DQDGDDQGWKH
XSSHUQRUWKZHVWHUQ86 LQFOXGLQJQRUWK
FHQWUDODQGQRUWKHDVWHUQ3HQQV\OYDQLD
*OREDOO\WKLVVSHFLHVLVFRQVLGHUHG
VHFXUH+RZHYHULQ3HQQV\OYDQLDWKHQRUWKHUQZDWHUVKUHZLVYXOQHUDEOHDQGD
FDQGLGDWHIRUOLVWLQJDVUDUH,WLVRQO\IRXQGLQDIHZVLWHVDURXQGWKHVWDWHDQGLV
DIIHFWHGE\PDQ\IDFWRUVZKLFKFRXOGOHDGWRGHFOLQHVLQWKHLUSRSXODWLRQV

&RQVHUYDWLRQ
'HFUHDVHGZDWHUTXDOLW\PD\KDYHDVLJQLILFDQWHIIHFWRQWKLVVSHFLHV$GHFUHDVHLQQXPEHUVRIDTXDWLFLQVHFWVPD\EH
YHU\GHWULPHQWDOWRWKLVVSHFLHVVLQFH IRRGLVVXFKDOLPLWLQJIDFWRU7LPEHUKDUYHVWLQJDORQJVWUHDPVDQGODNHHGJHVPD\
DOVREHGHWULPHQWDOWRWKLVVSHFLHV0DQ\WLPHVWKH\ZLOOOLYHLQYHJHWDWLRQRUFUHYLFHVDORQJWKHZDWHUVHGJH7KHORVVRI
WKHRYHUVWRU\FRXOGGUDPDWLFDOO\FKDQJHWKHPLFURKDELWDWFRQGLWLRQVRQWKHIRUHVWIORRU0DLQWDLQLQJQDWXUDOVWUHDP
FRUULGRUVDQGODNHEXIIHUVLVHVVHQWLDOWRWKHSURWHFWLRQRIWKLVVSHFLHV
5HIHUHQFHV
• (1DWXUHFRP)LHOG*XLGH:DWHU6KUHZ 6RUH[SDOXVWULV  KWWSZZZHQDWXUHFRPILHOGJXLGH
• *HQRZD\++DQG)-%UHQQHU6SHFLHVRI6SHFLDO&RQFHUQLQ3HQQV\OYDQLD&DUQHJLH0XVHXPRI1DWXUDO+LVWRU\
3LWWVEXUJK3$SS

• 7KH8QLYHUVLW\RI0LFKLJDQ0XVHXPRI=RRORJ\$QLPDO'LYHUVLW\:HE6SHFLHV$FFRXQW6RUH[SDOXVWULV ZDWHUVKUHZ 
KWWSDQLPDOGLYHUVLW\XPP]XPLFKHGXVLWHDFFRXQWVLQIRUPDWLRQ6RUH[BSDOXVWULVKWPO
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Northern Goshawk (Accipiter gentilis)
Pennsylvania Candidate Rare Species
State Rank S2S3B, S3N (imperiled/vulnerable breeding, vulnerable nonbreeding), Global Rank: G5 (secure)

Identification:
The Northern Goshawk is a large forest raptor, occupying
boreal and temperate forests throughout the entire Northern
Hemisphere. It is the largest member of the genus Accipiter
that occurs in North America. Males generally weigh between
1.4 and 2.4 pounds, average 22 inches in length, and have a
wingspan ranging from 38.5 to 41 inches. Females are slightly
larger, weighing, on average, between 1.9 and 3 pounds, and
having a wingspan of 41 to 45 inches and an average length of
24 inches.
All accipiters, including Northern Goshawks, have a distinctive
white grouping of feathers that form a band above the eye. In
goshawks this band is thick and more pronounced than in the
other members of the genus. The eye color of adult goshawks
is red to reddish-brown, in juveniles eye color is bright yellow.
The colorings of adult male and female Northern Goshawks
range from slate blue-gray to black. Their backs, the feathers
at the leading edge of the wings, and heads are usually dark,
and their undersides are white with fine, gray, horizontal
barring. Their tails are light gray with three or four dark
bands. The coloring of a juvenile goshawk is quite different
than that of an adult. Their backs, the feathers at the leading
edge of the wings, and heads are brown, and their undersides
are white with vertical brown streaking.

Photo: Tim Kimmel
Adult Northern Goshawk

Habitat/Behavior:
Range of the Northern Goshawk
in North America

In the eastern U.S., the Northern Goshawk nests in hardwood-hemlock
(Tsuga canadensis) forests, where black birch (Betula lenta) and
American beech (Fagus grandifolia) are preferred nest trees. They
prefer mature forests consisting of a combination of old, tall trees with
intermediate canopy coverage and small open areas within the forest
for foraging. Each pair of goshawks build and maintain between three
and nine nests within their home range, but use and defend only one (or
less) per year. Northern Goshawks are highly territorial and a mating
pair will advertise their nesting territory by performing an elaborate
aerial display before and during nest construction and/or repair. If their
nesting area is encroached upon, they will defend it fiercely.
Goshawks breed once yearly, usually between early April and midJune. The female lays between 2 to 4 eggs that hatch in 28 to 38 days.
The young may begin to fly when they are 35 to 46 days old. Juvenile
fledglings may continue to be fed by their parents until they are about
70 days old.
The goshawk is a top predator and opportunistic hunter that preys on
ground and tree squirrels, rabbits and hares, large passerines,
woodpeckers, game birds, corvids, and occasionally reptiles and
insects. Prey may be taken on the ground, in vegetation, or in the air.
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Status:
In Pennsylvania, the Northern Goshawk is
near the southern extent of its range in eastern
North America. Population trends are
difficult to determine due to the paucity of
historic quantitative data and because of
biases inherent in the various survey methods
used to track bird populations. Nesting range
in the eastern U.S. is currently expanding as
second-growth forests mature.

North American State/Province Conservation Status
Map by NatureServe (2007)

Conservation Considerations:
Timber harvesting is the principal threat to
breeding populations of northern goshawk. In addition to the relatively long-term impacts of removing nest trees and
degrading habitat by reducing stand density and canopy cover, logging activities conducted near nests during the
incubation and nestling periods can result in nest failure due to abandonment. Following canopy reduction by logging,
goshawks are often replaced by other raptors including the Red-tailed Hawk (Buteo jamaicensis).
Because the goshawk is both a top predator and an ecological engineer, its
decline contributes to the unraveling of forest ecosystems, stressing other
forest dependent species. Northern goshawks play an important role in the
forest food web as voracious predators of squirrels, jays, flickers, rabbits,
snowshoe hares, and songbirds. As builders of numerous, large nests,
goshawks provide essential nesting opportunities for many species which
can not build their own nests. Empty goshawk nests may be utilized by
the Great Gray Owl (Strix nebulosa), Cooper's Hawk (Accipiter cooperii),
Red-tailed Hawk, Great Horned Owl (Bubo virginianus), Short-eared Owl
(Asio flammeus), squirrels, and many other species. Within a decade of
goshawks being driven from a forest, their nests collapse from lack of
maintenance and a precious wildlife habitat is lost.

References:
•
Center for Biological Diversity. 2006. “Northern Goshawk”. Available online:
http://www.biologicaldiversity.org/swcbd/species/goshawk/goshawk.html.
•
Clark, W., and B. Wheeler. 1987. Peterson Field Guides, Hawks. Boston: Houghton Mifflin
Company.
•
Johnsgard, P. 1990. Hawks, Eagles, & Falcons of North America. Washington: Smithsonian
Institution Press.
•
NatureServe. 2007. NatureServe Explorer: An online encyclopedia of life [web application].
Version 6.2. NatureServe, Arlington, Virginia. Available http://www.natureserve.org/explorer. (Accessed: September 4, 2007 ).
•
Pajerski, L. 2005. "Accipiter gentilis", Animal Diversity Web. Available online at:
http://animaldiversity.ummz.umich.edu/site/accounts/information/Accipiter_gentilis.html.
•
Squires, J. R., and R. T. Reynolds. 1997. Northern Goshawk (Accipiter gentilis). In The Birds of North America, No. 298 (A.
Poole and F. Gill, eds.)
•
The Academy of Natural Sciences, Philadelphia, PA, and The American Ornithologists’ Union, Washington, D.C.
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Great Blue Heron (Ardea herodias) Rookery
State Rank: S3S4 (vulnerable/apparently secure), Global Rank: G5 (secure)

Identification
A rookery is a colony of nesting birds. Great Blue Herons build their
nests as high as 30 meters off the ground, in wooded areas isolated
from human disturbance. Although they are wading birds, living on
fish caught at the edges of rivers, in ponds, and in wetlands, Great Blue
Heron rookeries may be located well away from water features; one
colony found in Pennsylvania was as much as 17 miles from good
fishing grounds. Great Blue Herons may also nest in mixed-species
rookeries with other heron species, other waterbirds, or even raptors
such as owls and hawks.

Habitat/Behavior
Great Blue Herons usually return to the same rookery site every year,
photo source PNHP
starting in the spring when males arrive to scout the area and claim
their nests, from which they court the later-arriving females. Nests are re-used and expanded year-to-year – they start as simple
platforms of sticks but can eventually become saucers up to a meter deep. Each mated pair builds up the nest together, the male
bringing new twigs and other materials to the female, who adds them to the structure.
In Pennsylvania, the eggs are laid from mid-March to early June, after the
female has had access to sufficient food for a period of about a week. Chicks
hatch about a month later, usually a little less than two days apart, in the order in
which their eggs were laid. Broods usually contain two or three chicks. The
parents share the tasks of incubating the eggs and feeding the chicks, catching
more than 20 percent of their own body weight in fish every day.

photo source: Larry Master, NatureServe

Great Blue Herons chicks are covered with a light coat of gray down. Chicks
require the most food between 26 and 41 days after hatching, when they may eat
270 grams (about 0.6 pounds) of fish each day. The chicks are ready to leave
the nest by the end of
the summer.
Pennsylvania Distribution by County

Conservation
Protection of breeding grounds is one of the keys to conserving bird
species. Great Blue Herons tolerate fewer disturbances to their breeding
colonies than most waterbirds. It is recommended that human activity be
excluded from a buffer zone of 300 meters (roughly 1000 feet) around
heron rookeries to prevent people from scaring the herons off their nests.
Severe or prolonged disturbance may cause the birds to abandon the
nesting site, though they may re-colonize nearby if they find suitable
habitat. Rookeries are also vulnerable to destruction of forest habitat and,
when they are located in wetlands, changes to the flood regime that may
kill trees.

Pennsylvania Natural Heritage Program data 2007

References
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6ZDLQVRQ¶V7KUXVK &DWKDUXVXVWXODWXV 
3HQQV\OYDQLD &DQGLGDWH 5DUH %LUG 6SHFLHV

6WDWH5DQN66%61 LPSHULOHGYXOQHUDEOHEUHHGLQJVHFXUHQRQEUHHGLQJ  *OREDO5DQN* VHFXUH 
,GHQWLILFDWLRQ
7KH6ZDLQVRQ¶VWKUXVKDPHPEHURIWKHWKUXVKIDPLO\ 7XUGLGDH LVD
GLVFUHWHDQGVHFUHWLYH ZRRGODQGVRQJELUG ,WFDQEHLGHQWLILHGE\LWVJUD\
EURZQEDFNEXII\FKHHNVDQGEXII\H\HULQJ 7KHEUHDVWLVZKLWHZLWKEXII\
VSRWWLQJDOPRVWDSSHDULQJEOXUUHG 7KHVRQJLVDVHULHVRIHWKHUHDOIOXWHOLNH
SKUDVHVWKDWVOLGHVXSLQSLWFKWKHRQO\WKUXVKVRQJHQGLQJZLWKDKLJKHU
QRWH 7KH6ZDLQVRQ¶VWKUXVKQHVWVLQFRQLIHURXVWUHHVDQGVKUXEV ,WOD\VRQH
EURRGRIHJJVSHUEUHHGLQJVHDVRQZKLFKODVWVIURPPLG$SULO ± ODWH
-XQH

5DQJH

SKRWRVRXUFH ZZZQSVJRY
7KHEUHHGLQJUDQJHRIWKLVVSHFLHVH[WHQGVIURP$ODVNDHDVWDFURVV&DQDGDDQG
VRXWKWKURXJKWKHQRUWKHUQSRUWLRQRIWKH$SSDODFKLDQVLWLVFRQWLJXRXVWKURXJKRXWWKHZHVWEXWDEVHQWLQWKH0LGZHVWDQGVRXWKHDVW8QLWHG
6WDWHV 6ZDLQVRQ¶VWKUXVKHVZLQWHULQWKHFHQWUDO$PD]RQ

1RUWK$PHULFDQ6WDWH3URYLQFH&RQVHUYDWLRQ6WDWXV

3HQQV\OYDQLD'LVWULEXWLRQE\&RXQW\

0DSE\1DWXUH6HUYH 

3HQQV\OYDQLD1DWXUDO+HULWDJH3URJUDPGDWD

+DELWDW

7KH6ZDLQVRQ¶VWKUXVKLV FLUFXPERUHDOVSHFLHVWKDWSUHIHUVGHQVHFRQLIHURXVIRUHVWVIRUEUHHGLQJ ,QWKH1RUWKHDVWWKHSUHIHUUHGKDELWDWLV
QRUWKHUQPL[HGKDUGZRRGRUFRQLIHUIRUHVWVVXFKDVWKH$OOHJKHQ\1DWLRQDO)RUHVWDQGRWKHUIRUHVWHGUHJLRQVWKURXJKRXWWKHQRUWKHUQWLHU
FRXQWLHVRI3HQQV\OYDQLD

&RQVHUYDWLRQ6WDWXV
7KLVVSHFLHVLVJOREDOO\VHFXUH EXWGHFOLQLQJWKURXJKRXWPXFKRILWVUDQJH ,Q3HQQV\OYDQLDRFFXUUHQFHVRIEUHHGLQJDUHXQFRPPRQWR
UDUHDQGWKLVVSHFLHVLVFRQVLGHUHGLPSHULOHGWRYXOQHUDEOHWKURXJKRXWWKH VWDWH 7KHGHFOLQHRIEUHHGLQJ6ZDLQVRQ¶VWKUXVKHVLVPRVWOLNHO\
GXHWRWKHGHWHULRUDWLRQDQGORVVRIERUHDOIRUHVWW\SHV ,Q3HQQV\OYDQLDWKHORVVRIROGJURZWKIRUHVWDQGORJJLQJRIPDWXUHIRUHVWVWDQGV
KDVUHGXFHGSRWHQWLDOEUHHGLQJKDELWDWIRUWKHVHELUGV &RQWLQXHGORJJLQJDQGIUDJPHQWDWLRQRIQRUWKHUQIRUHVWVDQGROGJURZWKIRUHVWVLQ
WKHHDVWZLOOQHJDWLYHO\DIIHFWWKHSRSXODWLRQVWDWXVRIWKLVVSHFLHV 7KH6ZDLQVRQ¶VWKUXVK¶VGHSHQGHQFHRQFRQLIHUVPDNHVLWH[WUHPHO\
VXVFHSWLEOHWRGHIRUHVWDWLRQRQEUHHGLQJJURXQGV 7KHKHPORFNZRROO\DGHOJLGLVDSDUWLFXODUWKUHDW $VXVWDLQDEOHIRUHVWU\SUDFWLFHWR
UHGXFHIUDJPHQWDWLRQVXFKDVXQHYHQDJHGPDQDJHPHQWRUVHOHFWLYHFXWWLQJLVUHFRPPHQGHG

5HIHUHQFHV
•
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•
(KUOLFK35'RENLQ'6DQG':KH\H7KH%LUGHU¶V+DQGERRN$)LHOG*XLGHWRWKH1DWXUDO+LVWRU\RI1RUWK$PHULFDQ
%LUGV6LPRQDQG6KXVWHU,QF1HZ\RUN1<
•
0F:LOOLDPV*0DQG':%UDXQLQJ7KH%LUGVRI3HQQV\OYDQLD&RUQHOO8QLYHUVLW\3UHVV,WKDFD1<
•
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•
2XWODZ'&9RHONHU*%RULD0DQG'-*LUPDQ(YROXWLRQRIORQJGLVWDQFHPLJUDWLRQLQDQGKLVWRULFDOELRJHRJUDSK\RI
&DWKDUXVWKUXVKHVDPROHFXODUSK\ORJHQHWLFDSSURDFK7KH$XN  

•
•
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6HDWWOH:$$YDLODEOHDWKWWSZZZERUHDOELUGVRUJ$FFHVVHGRQ2FW
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Bald Eagle (Haliaeetus leucocephalus)
Pennsylvania Threatened Bird Species

State Rank: S2B (imperiled, breeding) Global Rank: G5 (secure)
Identification

photo source: Ron Austing

Bald Eagles are large raptors with a body length up to 32 inches and a wingspan up to 80 inches. Male and
female Bald Eagles are similar in plumage. The most notable features are a white head and upper neck,
whiter tail, dark brown body, and a heavy yellow bill. Juveniles are dark brown overall, and gradually
acquire adult plumage over a period of four years. Juveniles have a dark bill and cere, dark brown body
plumage, including head and tail, variable amounts of white on the undertail coverts, belly, and back.

Range
Bald Eagles have extensive breeding populations in Alaska, with major populations in the coastal regions.
This species breeds throughout most of Canada, especially along coastal areas. In the continental United
States, Bald Eagles breed extensively along the Atlantic Coast from Florida to the Maritime Provinces of
Canada. Also, this species breeds in the Great Lake States in Minnesota, Michigan, and Wisconsin, and in
the Pacific Northwest (California, Oregon, and Washington). Breeding populations occur along the Gulf
Coast in Louisiana and Texas. In Pennsylvania, Bald Eagle populations have been increasing, and can
now been found throughout Pennsylvania, with most sightings concentrated in the northwestern and
southeastern corners of the state.

Adult Bald Eagle (Haliaeetus
leucocephalus)

Habitat

North American State/Province Conservation Status

This species is typically associated with forested areas adjacent to
large bodies of water. Bald Eagles nest in trees, rarely on cliff
faces, and ground nest in treeless areas. The majority of Bald
Eagle nesting areas are found in mature and old-growth forests
with some habitat edge, usually within 2 kilometer to water with
suitable foraging opportunities. The quality of foraging areas are
defined by diversity, abundance, and vulnerability of the prey
base, structure of aquatic habitats, such as the presence of shallow
water, and the absence of human development and disturbance. In
Pennsylvania, this species nests on islands in major rivers and in
forested areas and erected platforms along major rivers, reservoirs,
large wetlands, lakes, ponds, and streams.

Map by NatureServe (July, 2008)

State/Province
Status Ranks

Pennsylvania Natural Heritage Program Data: August, 2008

Conservation Status
This species is currently listed as a Threatened species at the state and federal
level. Bald Eagles breeding in Pennsylvania have made a major contribution to
the downgrading of this species from Endangered. In the 1970’s, Bald Eagle
nesting pairs were at an all time low of two due to the effect of the insecticide
DDT and pollution of major waterways. Since then, this species has made a
Current Records (1980 onward)
Historic Records (pre-1980)
comeback, and recently, over 100 nests have been recorded across the state.
Continued success of the breeding areas will depend on protection from human
persecution and environmental contaminants. Other threats include water quality degradation, disturbance of nesting areas, and disease.
If ecological conditions in Pennsylvania continue to improve, there is no reason why this species will not increase nesting populations to
increase assurance that Bald Eagles will be around for generations to come.
References
x

x
x
x
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2VSUH\ 3DQGLRQKDOLDHWXV 
3HQQV\OYDQLD7KUHDWHQHG
6WDWH5DQN6% LPSHULOHGEUHHGLQJ *OREDO5DQN* YXOQHUDOEH 

:KDWLWORRNVOLNH
7KHRVSUH\RUILVKHDJOHLVDGLVWLQFWLYHELUGRISUH\ZLWKZKLWH
XQGHUSDUWVDEURZQEDFNDQGZLQJVDQGDZKLWHKHDGZLWKDVPDOO
FUHVWDQGDEURZQH\HVWULSH$³QHFNODFH´RIGDUNVWUHDNVLVPRUH
FRPPRQRQWKHIHPDOHVWKDQWKHPDOHV)LVKPDNHXSWKHYDVW
PDMRULW\RIWKHRVSUH\¶VGLHW

:KHUHLWLVIRXQG
2VSUH\VLQKDELWHYHU\FRQWLQHQWEXW$QWDUFWLFDQHVWLQJLQWUHHV
VQDJVDQGPDQPDGHVWUXFWXUHVORFDWHGQHDUKLJKTXDOLW\
IUHVKRUVDOWZDWHUILVKLQJJURXQGV

'DYLG%HKUDQV$QLPDO'LYHUVLW\:HE

:K\LWLVUDUH
/LNHWKHEDOGHDJOHWKHRVSUH\VXIIHUHGGHFOLQHVOLQNHGWRWKH
XVHRIDJURXSRIFKHPLFDOVFDOOHGRUJDQRFKORULQHVLQWKHPLG
WZHQWLHWKFHQWXU\7KHVHWR[LQVELRDFFXPXODWHRUEHFRPH
PRUHFRQFHQWUDWHGDVWKH\PRYHGXSWKHIRRGFKDLQIURP
DTXDWLFRUJDQLVPVWRILVKXQWLOWRSSUHGDWRUVOLNHRVSUH\V
UHFHLYHGWKHFKHPLFDOLQPXFKKLJKHUFRQFHQWUDWLRQVWKDQZHUH
SUHVHQWLQWKHLULPPHGLDWHHQYLURQPHQW7KLVUHVXOWHGLQELUGV
OD\LQJWKLQVKHOOHGHJJVWKDWHQGDQJHUHGWKHGHYHORSLQJ\RXQJ
2VSUH\SRSXODWLRQVKDYHEHJXQWRUHFRYHUDVRUJDQRFKORULQH
SHVWLFLGHXVHGHFOLQHVLQWKH8QLWHG6WDWHV
1RUWK$PHULFDQ6WDWH3URYLQFH&RQVHUYDWLRQ6WDWXV
0DSE\1DWXUH6HUYH $XJXVW 

&RQVHUYDWLRQFRQVLGHUDWLRQV

6WDWH3URYLQFH
6WDWXV5DQNV
6;±SUHVXPHGH[WLUSDWHG
6+±SRVVLEO\H[WLUSDWHG
6±FULWLFDOO\LPSHULOHG
6±LPSHULOHG
6±YXOQHUDEOH
6±DSSDUHQWO\VHFXUH
6±VHFXUH
1RWUDQNHGXQGHUUHYLHZ

2VSUH\SRSXODWLRQVFDQEHVXSSRUWHGE\
WKHFRQVWUXFWLRQRIQHVWLQJSODWIRUPV
SURWHFWLRQRIEUHHGLQJDQGILVKLQJKDELWDW
DQGUHOHDVLQJFDSWLYHUDLVHGIOHGJOLQJV
&RQWLQXHGUHGXFWLRQDQGPRQLWRULQJRI
SROOXWDQWVLQFOXGLQJSHVWLFLGHVDQGKHDY\
PHWDOVZLOODOVREHQHFHVVDU\VLQFHWRS
SUHGDWRUVVXFKDVWKHRVSUH\DUH
SDUWLFXODUO\YXOQHUDEOHWRWKHVHSRLVRQV
5HGXFWLRQRIRUJDQRFKORULQHSHVWLFLGHXVH
LQWKHVSHFLHV¶6RXWK$PHULFDQUDQJHLVD
KLJKSULRULW\

6DYLQJ WKH SODFHV
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•
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1DWXUH6HUYH1DWXUH6HUYH([SORUHU$QRQOLQHHQF\FORSHGLDRIOLIH>ZHEDSSOLFDWLRQ@9HUVLRQ 1DWXUH6HUYH$UOLQJWRQ9LUJLQLD$YDLODEOHDW
KWWSZZZQDWXUHVHUYHRUJH[SORUHU$FFHVVHG$XJXVW
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Brook stickleback (Culaea inconstans)
Freshwater Fish Species of Concern
Global Rank: G5 (secure)
State Rank: S3 (vulnerable)
Description
A small fish, the Brook stickleback grows to about two inches long. The adults
are dark green to black with light spots on sides, but spawning males are often
completely black. The body is laterally compressed, and the head is conical with
a truncate lower jaw. The dorsal fins are unique, composed of an average of 5
short, isolated backswept spines with individual membranes followed by 9 soft
dorsal rays united by a single membrane. The body is also without scales,
Photo:
although there are small plates by lateral line pores (Colorado Division of
The Native Fish Conservancy
Wildlife).
Behavior
Photo: PA Science Office TNC
The brook stickleback is a nest building species. It is ariadnophils, meaning that the male has the ability to
secrete a mucous from its kidney, which it then uses to plaster and bind together a hollow nest made out of bits
of vegetation (Cooper 1983).
Diet
The diet of the brook stickleback is quite varied. According to Cooper it consists of nearly any organism small
enough to be captured and swallowed. It is an opportunistic species eating various aquatic invertebrates, fish,
eggs and larvae of both, and plants (natureserve.org).
Threats and Protection Needs
More northern populations of the brook stickleback, including those in the Great Lakes and further across the
provinces of Canada are secure. Thus, little has been published about threats to this species. The range of the
brook stickleback in Pennsylvania is historically limited. The Pennsylvania Fish and Boat Commission
described the brook stickleback as only being found in the Ohio watershed, but Cooper and other sources
(natureserve.org) give it a wider range including isolated watersheds in the Susquehanna drainage. It is a
proposed candidate species in Pennsylvania (Steiner 2000).
North American State/Province Conservation Status
Map by NatureServe (September 2007)

State/Province
Status Ranks
SX – presumed extirpated
SH – possibly extirpated
S1 – critically imperiled
S2 – imperiled
S3 – vulnerable
S4 – apparently secure
S5 – secure
Not ranked/under review
exotic
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Habitat
The brook stickleback is a rare but locally abundant species found sporadically in the Ohio, Erie, and
Susquehanna watersheds of Pennsylvania (Cooper 1983). It prefers cool, clear, heavily weeded, spring-fed
creeks, small rivers, lakes and ponds. They are occasionally found in brackish water. In Pennsylvania the brook
stickleback is considered vulnerable (natureserve.org).
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Gravel Chub (Erimystax x-punctatus)
Pennsylvania Endangered Fish Species
State Rank: S1 (critically imperiled) Global Rank: G4 (apparently secure)

Identification
The gravel chub reaches just over three inches. The head is elongated
with moderately large eyes, and a rounded snout that overhangs the
mouth, the corners of which bear a small, but noticeable barbel. The
silvery sides of the body are marked irregularly with darker X- or Yshaped markings. The small anal fin has seven rays; the dorsal and pelvic
fins each have eight.
Photo Credit: Al Staffan

Biology-Natural History

Aside from observations concerning feeding competition with a similar Erimystax species, the biology of this species is
unknown.

Habitat

Moderately deep portions of large, clear creeks and rivers, or shallow riffles flowing over a sand-gravel-rock bottom, are
preferred.

Reasons for Being Endangered
North American State/Province Conservation Status
Map by NatureServe (August 2007)

State/Province
Status Ranks

The gravel chub is known in Pennsylvania only from
the upper Allegheny River and the lower end of French
Creek, in glaciated terrain, where dams, attendant
siltation and pollution have been less prevalent. It is an
apparent hold-over from an earlier time when its
required habitat was more continuous. It has today
become very restricted in occurrence throughout its
range.

SX – presumed extirpated
SH – possibly extirpated
S1 – critically imperiled
S2 – imperiled
S3 – vulnerable
S4 – apparently secure
S5 – secure
Not ranked/under review

Management Practices

Watershed management practices that prevent the physical and
chemical deterioration of the once more widespread postglacial
conditions required by this species are necessary to prevent its further
demise. The mining and processing of glacial gravel within the
watersheds where this species occurs must be carefully regulated.
References:
 NatureServe. 2007. NatureServe Explorer: An online encyclopedia of life [web
application]. Version 6.2. NatureServe, Arlington, Virginia. Available
http://www.natureserve.org/explorer. (Accessed: August 21, 2007).

Fact Sheet adapted from: Felbaum, Mitchell, et al. Endangered and Threatened Species of Pennsylvania.
Harrisburg, PA: Wild Resource Conservation Fund, 1995.
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%OXHEUHDVW'DUWHU (WKHRVWRPDFDPXUXP 
3HQQV\OYDQLD7KUHDWHQHG)LVK6SHFLHV
6WDWH5DQN6 LPSHULOHG *OREDO5DQN* DSSDUHQWO\VHFXUH

,GHQWLILFDWLRQ
7KLVVQXEQRVHVSHFLHVUHDFKHVWKUHHLQFKHVLQOHQJWK7KH
JLOOFRYHUKDVDFHQWUDOSDWFKRIRIWHQHPEHGGHGVFDOHVDQG
XSWRDWKLUGRI WKHWDLOILQLVFRYHUHGZLWKYHU\VPDOOVFDOHV
7KHEUHDVWLVW\SLFDOO\GDUNEOXHWREOXHJUHHQWKHERG\SDOH
GXVN\EOXHWREOXHJUHHQZLWKGLIIXVHGDUNYHUWLFDOEDUVDQG
KRUL]RQWDOGDUNVWULSHVRQWKHKLQGSRUWLRQZLWKFULPVRQ
PDOHV WREURZQLVK IHPDOHV VSRWVVFDWWHUHGRYHUWKHVLGHV
7KHODUJHO\GXVN\ PDOHV WRFOHDURUVSRWWHG IHPDOHV ILQV
DUHHGJHGZLWKOLJKWFRORUDQGLQEUHHGLQJVHDVRQPDOHV
EHFRPHWLQJHGZLWKRUDQJHUHG7KHEHOO\RIEUHHGLQJPDOHV
LVDOVRRUDQJHUHG
3KRWR&UHGLW5RE&ULVZHOO
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VPDOOYDJXHO\GHILQHGWHUULWRULHV)HPDOHVDSSURDFKWKHVHVLWHVIURPGRZQVWUHDP$IWHUDWWUDFWLQJWKHDWWHQWLRQRIDPDOHE\
VZLPPLQJLQVKRUWTXLFNPRYHPHQWVHDFKIHPDOHDSSDUHQWO\OHDGVDPDOHLQDFKDVH6KHWKHQUHWXUQVWRKLVQHVWVWRQHDQG
EXUURZVLQWRWKHILQHJUDYHOWKHUHZKHUHWKHSDLUVSDZQV 7KHIHPDOHPD\GHSRVLWXSWRHJJVGXULQJHDFKRIVHYHUDO
VLPLODUHSLVRGHVZLWKWKHVDPHPDOHEXWPD\DOVRUHSHDWWKHSURFHGXUHZLWKRWKHUPDOHV(JJVGHSRVLWHGE\IHPDOHVKHOGLQD
WDQNKDWFKHGZLWKLQVHYHQWRGD\V)RRGLWHPVIRUWKLVVSHFLHVFRQVLVWPRVWO\RIWKHYHU\VPDOOODUYDHRIDTXDWLFLQVHFWV
LQKDELWLQJWKHULIIOHV0RVWIHPDOHVDUHUHDG\WREUHHGDWWKH
HQGRIWKHLUILUVW\HDU

1RUWK$PHULFDQ6WDWH3URYLQFH&RQVHUYDWLRQ6WDWXV
0DSE\1DWXUH6HUYH $XJXVW 

+DELWDW

6WDWH3URYLQFH
6WDWXV5DQNV

7KLVVSHFLHVUHTXLUHVFOHDQPHGLXPWRODUJHVL]HULYHUV
ZLWKVZLIWIORZDQGKLJKERWWRPYHORFLWLHVDQGDERWWRPRI
ODUJHURFNVUXEEOHDQGFRDUVHWRILQHJUDYHO

6; ±SUHVXPHGH[WLUSDWHG
6+ ±SRVVLEO\H[WLUSDWHG
6 ±FULWLFDOO\LPSHULOHG
6 ±LPSHULOHG
6 ±YXOQHUDEOH
6 ±DSSDUHQWO\VHFXUH
6 ±VHFXUH
1RWUDQNHGXQGHUUHYLHZ

5HDVRQVIRU%HLQJ7KUHDWHQHG

7KHEOXHEUHDVWGDUWHULVORFDOO\DQGGLVFRQWLQXRXVO\GLVWULEXWHG
LQ3HQQV\OYDQLD,OOLQRLV2KLR:HVW9LUJLQLD9LUJLQLD
7HQQHVVHHDQG1RUWK&DUROLQD,W VNQRZQLQ3HQQV\OYDQLDRQO\
IURPWKHXSSHU$OOHJKHQ\5LYHUDQGWZRWULEXWDULHV/LWWOH
%URNHQVWUDZ&UHHNDQG)UHQFK&UHHN7KHUHLVDQKLVWRULFDO
UHFRUGIURPWKH%HDYHU5LYHUKHDGZDWHUV:KLOHPDLQWDLQLQJLWV
NQRZQSRSXODWLRQVWKHVSHFLHVLVQRQHWKHOHVVYXOQHUDEOHWR
GHWULPHQWDOKDELWDWFKDQJHV

0DQDJHPHQW3UDFWLFHV

6WULFWZDWHUVKHGPDQDJHPHQWLVUHTXLUHGWRVDIHJXDUGDJDLQVWWKHSK\VLFDODQG FKHPLFDOGHWHULRUDWLRQRIWKHXSSHU$OOHJKHQ\
5LYHUV\VWHP$VWKHTXDOLW\RIWKLVKDELWDWJRHVVRJRWKHVSHFLHVGHSHQGHQWXSRQLW7KLVGDUWHUDQGRWKHUDQLPDOVDVVRFLDWHG
ZLWKLWLQWKLVKDELWDWDUHH[FHOOHQWEDURPHWHUVRIWKHKHDOWKRIWKLVVWUHDPV\VWHP
5HIHUHQFHV
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6SRWWHG'DUWHU (WKHRVWRPDPDFXODWXP 
3HQQV\OYDQLD7KUHDWHQHG
6WDWH5DQN6 LPSHULOHG *OREDO5DQN* LPSHULOHG 

,GHQWLILFDWLRQ

7KLVGDUWHUUHDFKHVDPD[LPXPOHQJWKRILQFKHV7KH
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ZLWKVPDOOUHGVSRWVVFDWWHUHGRYHUWKHVLGHV'DUN
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ORFDOLW\LVRQHRIRQO\WKUHHZLGHO\VHSDUDWHGFRQVWLWXWLQJLWV
NQRZQGLVWULEXWLRQ

0DQDJHPHQW3UDFWLFHV
6WULFWZDWHUVKHGPDQDJHPHQWLVUHTXLUHGWRVDIHJXDUGDJDLQVW
WKHSK\VLFDODQGFKHPLFDOGHWHULRUDWLRQRIWKHXSSHU
$OOHJKHQ\5LYHUV\VWHP$VWKHTXDOLW\RIWKLVKDELWDWJRHVVR
JRWKHVSHFLHVGHSHQGHQWXSRQLW7KHVSRWWHGGDUWHUDQGRWKHU
DQLPDOVDVVRFLDWHGZLWKLWLQWKLVKDELWDWDUHH[FHOOHQW
VHQVLWLYHEDURPHWHUVRIWKHKHDOWKRIWKLVVWUHDPV\VWHP
5HIHUHQFHV


1DWXUH6HUYH1DWXUH6HUYH([SORUHU$QRQOLQHHQF\FORSHGLDRIOLIH>ZHEDSSOLFDWLRQ@9HUVLRQ
1DWXUH6HUYH$UOLQJWRQ9LUJLQLD$YDLODEOH KWWSZZZQDWXUHVHUYHRUJH[SORUHU $FFHVVHG
$XJXVW 

)DFW6KHHWDGDSWHGIURP)HOEDXP0LWFKHOOHWDO (QGDQJHUHGDQG7KUHDWHQHG6SHFLHVRI3HQQV\OYDQLD
+DUULVEXUJ3$:LOGOLIH&RQVHUYDWLRQ5HVRXUFH)XQG

254

7LSSHFDQRH'DUWHU (WKHRVWRPDWLSSHFDQRH 
3HQQV\OYDQLD7KUHDWHQHG
6WDWH5DQN6 LPSHULOHG *OREDO5DQN** YXOQHUDEOH 

,GHQWLILFDWLRQ

7KHWLSSHFDQRHGDUWHULVRQHRIRXUVPDOOHVWILVKHVUHDFKLQJD
OHQJWKRIRQO\LQFKHV7KHERG\DQGILQVRIPDOHVDUH
EDVLFDOO\GXVN\ZLWKVFDWWHUHGGDUNVSRWVDQGYHUWLFDOEDQGLQJ
UHDUZDUGWKHILQVLQERWKVH[HVDUHPDUJLQDOO\SDOHEXW
EDVDOO\VSRWWHGLQWKHIHPDOH7KHWRSRIWKHKHDGEHWZHHQWKH
H\HVLVYHU\GDUN%UHHGLQJPDOHVGHYHORSDEULJKWRUDQJH
WKURDWEHOO\DQGILQPDUJLQV7KHVFDOHVDORQJWKHPLGOLQHRI
HDFKVLGHEHDULQJVHQVRU\SRUHV ODWHUDOOLQHVFDOHV HQGDW
DERXWWKHOHYHORIWKHVRIWGRUVDOILQIURQWPDUJLQ7KHEHOO\
EHDUVYHU\IHZVFDOHV

3KRWR&UHGLW5RE&ULVZHOO

%LRORJ\1DWXUDO+LVWRU\
0DOHVDSSDUHQWO\HVWDEOLVKWHUULWRULHVLQODWHVSULQJWRHDUO\VXPPHUZLWKLQULIIOHDUHDV%ULJKWO\FRORUHGPDOHVDQGVSHQW
IHPDOHVZHUHIRXQGLQ.HQWXFN\LQ$XJXVW7KLVVSHFLHVLVDSSDUHQWO\PRUHVHQVLWLYHWRWXUELGLW\WKDQRWKHUGDUWHUV7KH
QXPEHURILQGLYLGXDOVLQDSRSXODWLRQYDULHVJUHDWO\IURP\HDUWR\HDUGHSHQGLQJRQWKHVXUYLYDORIWKH\RXQJ,QRQH
VWXG\DGXOWPDOHVOLYHGXSWRWKUHH\HDUVIHPDOHVWZR

+DELWDW

7KLVOLWWOHGDUWHUSUHIHUVULIIOHDUHDVIRXUWRLQFKHVGHHSLQFOHDQULYHUVDQGODUJHFUHHNVZLWKDERWWRPRISHDVL]HG
FOHDQJUDYHODQGDKLJKERWWRPFXUUHQWYHORFLW\

5HDVRQIRU%HLQJ7KUHDWHQHG
7KHWLSSHFDQRHGDUWHUKDVDGLVWULEXWLRQVLPLODUWRWKDWRIWKHVSRWWHGGDUWHULHDGLVMXQFWXSSHU$OOHJKHQ\5LYHUDQG
)UHQFK&UHHNRFFXUUHQFHDQGDVHSDUDWH.HQWXFN\*UHHQ&XPEHUODQGDQG7HQQHVVHH5LYHUEDVLQVRFFXUUHQFH

1RUWK$PHULFDQ6WDWH3URYLQFH&RQVHUYDWLRQ6WDWXV
0DSE\1DWXUH6HUYH $XJXVW

6WDWH3URYLQFH
6WDWXV5DQNV
6; ±SUHVXPHGH[WLUSDWHG
6+ ±SRVVLEO\H[WLUSDWHG
6 ± FULWLFDOO\LPSHULOHG
6 ± LPSHULOHG
6 ± YXOQHUDEOH
6 ± DSSDUHQWO\VHFXUH
6 ± VHFXUH
1RWUDQNHGXQGHUUHYLHZ

0DQDJHPHQW3UDFWLFHV
$VWKH WLSSHFDQRHGDUWHULVDSSDUHQWO\PRUHVHQVLWLYHWRFKDQJHVLQWXUELGLW\ODQGXVHSUDFWLFHVFRQWULEXWLQJWRLQFUHDVHG
VLOWDWLRQVKRXOG QRWEHSHUPLWWHG6WULFWZDWHUVKHGPDQDJHPHQWLVUHTXLUHGWRVDIHJXDUGDJDLQVWWKHSK\VLFDODQGFKHPLFDO
GHWHULRUDWLRQRIWKHXSSHU$OOHJKHQ\5LYHUV\VWHP7KLVGDUWHUDQGRWKHUDQLPDOVDVVRFLDWHGZLWKLWLQWKLVKDELWDWDUH
H[FHOOHQWEDURPHWHUVRIWKHKHDOWKRIWKLVVWUHDPV\VWHP
5HIHUHQFHV


1DWXUH6HUYH1DWXUH6HUYH([SORUHU$QRQOLQHHQF\FORSHGLDRIOLIH>ZHEDSSOLFDWLRQ@9HUVLRQ
1DWXUH6HUYH$UOLQJWRQ9LUJLQLD$YDLODEOH KWWSZZZQDWXUHVHUYHRUJH[SORUHU $FFHVVHG
$XJXVW 

)DFW6KHHWDGDSWHGIURP)HOEDXP0LWFKHOOHWDO (QGDQJHUHGDQG7KUHDWHQHG6SHFLHVRI3HQQV\OYDQLD
+DUULVEXUJ3$:LOGOLIH&RQVHUYDWLRQ5HVRXUFH)XQG

255

2KLR/DPSUH\ ,FKWK\RP\]RQEGHOOLXP 
3HQQV\OYDQLD&DQGLGDWH6SHFLHV
6WDWHUDQN6 LPSHULOHG  *OREDOUDQN**± YXOQHUDEOHWRDSSDUHQWO\VHFXUH 
:KDWLWORRNVOLNH
/DPSUH\VDUHDJURXSRIERQHOHVVMDZOHVVILVKIRXQGLQIUHVK
DQGVDOWZDWHUVWKURXJKRXWWKHZRUOG7KHLUEOLQGODUYDHFDOOHG
DQ DPPRFRHWHVOLYHE\ILOWHULQJPLFURRUJDQLVPVIURPWKHZD
WHUEXWWKHHHOOLNHDGXOWVDUHRIWHQSDUDVLWHVXVLQJWKHLU
WRRWKHGRUDOGLVFVWRDWWDFKWRODUJHILVKDQGUDVSLQJKROHVLQ
WKHLUKRVWV¶VLGHV
7KH2KLRODPSUH\,FKWK\RP\]RQEGHOOLXPLVDSDUDVLWLFVSH
FLHVIRXQGWKURXJKRXWWKH2KLR5LYHUGUDLQDJH,WVVLQJOHGRU
VDOILQLVQRWFKHGDQGLWLVEOXHWRJUD\DERYHZLWKDOLJKWHU
PRWWOHGXQGHUVLGH,WVRUDOGLVFLVOLQHGZLWKVKDUSZHOO
GHYHORSHGWHHWKDQGDVZLGHRUZLGHUWKDQLWVKHDGZKHQH[
SDQGHG$EODFNODWHUDOOLQHUXQVGRZQHDFKVLGHIURPKHDGWR
WDLO

2KLR'151DWLYH)LVK&RQVHUYDQF\$QLPDO'LYHUVLW\:HE

:KHUHLWLVIRXQG
2KLRODPSUH\DGXOWVDUHIRXQGLQPHGLXPWRODUJHULYHUVWKH\
OD\WKHLUHJJVLQQHVWVFRQVWUXFWHGLQJUDYHOVWUHDPEHGV 7KH
DPPRFRHWHODUYDHEXUURZLQWRWKHPXGG\ERWWRPVRIWULEXWDU\
VWUHDPVWRIHHGE\ILOWUDWLRQ7KLVVSHFLHVUHPDLQVLQODUYDO
IRUPIRUDERXWIRXU\HDUVDQGOLYHVIRUWZRPRUHDVDQDGXOW
1RUWK$PHULFDQ6WDWH3URYLQFH&RQVHUYDWLRQ6WDWXV
0DSE\1DWXUH6HUYH $XJXVW 

6WDWH3URYLQFH
6WDWXV5DQNV
6;±SUHVXPHGH[WLUSDWHG
6+±SRVVLEO\H[WLUSDWHG
6±FULWLFDOO\LPSHULOHG
6±LPSHULOHG
6±YXOQHUDEOH
6±DSSDUHQWO\VHFXUH
6±VHFXUH
1RWUDQNHGXQGHUUHYLHZ

:K\LWLVUDUH
2KLRODPSUH\VDUHZLGHVSUHDGWKURXJKRXWWKHLU
UDQJHEXWWKH\DUHNQRZQRQO\IURPVFDWWHUHG
RFFXUUHQFHV1DWXUH6HUYHVXJJHVWVWKDWPRUHLQ
WHQVLYHVDPSOLQJZRXOGUHYHDOSUHYLRXVO\XQ
GRFXPHQWHGRFFXUUHQFHV

&RQVHUYDWLRQFRQVLGHUDWLRQV
%HFDXVHLWVODUYDOVWDWHLVDILOWHUIHHGHUWKH2KLR
ODPSUH\LVVHQVLWLYHWRFKDQJHVLQZDWHUFKHPLVWU\
DQGTXDOLW\(QYLURQPHQWDOFKDQJHVWKDWDGYHUVHO\DIIHFWLWVKRVWILVKSRSXODWLRQVZLOODOVRDIIHFWWKHODPSUH\DQG
KXPDQEXLOWEDUULHUVPD\FXWODPSUH\VRIIIURPVSDZQLQJJURXQGV
5HIHUHQFHV

• %UDQVRQ%$³0HDVXUHPHQWVFRXQWVDQGREVHUYDWLRQVRQIRXUODPSUH\VSHFLHVIURP.HQWXFN\ ,FKWK\RP\]RQ
/DPSHWUDDQG(QWRVSKHQXV´ $PHULFDQ0LGODQG1DWXUDOLVW  
• ,FKWK\RP\]RQEGHOOLXP´$QLPDO'LYHUVLW\:HE>ZHEDSSOLFDWLRQ@8QLYHUVLW\RI0LFKLJDQ0XVHXPRI=RRORJ\
$QQ$UERU0LFKLJDQ$YDLODEOHDWKWWSDQLPDOGLYHUVLW\XPP]XPLFKHGXVLWHDFFRXQWVLQIRUPD
WLRQ,FKWK\RP\]RQBEGHOOLXPKWPO$FFHVVHG$SULO
• 1DWXUH6HUYH1DWXUH6HUYH([SORUHU$QRQOLQHHQF\FORSHGLDRIOLIH>ZHEDSSOLFDWLRQ@9HUVLRQ1DWXUH6HUYH
$UOLQJWRQ9LUJLQLD$YDLODEOH KWWSZZZQDWXUHVHUYHRUJH[SORUHU $FFHVVHG$XJXVW 
• 3DJH/DZUHQFH0DQG%URRNV0%XUU 3HWHUVRQ)LHOG*XLGHV)UHVKZDWHU)LVKHV%RVWRQ+RXJKWRQ0LIIOLQ
&RPSDQ\
6DYLQJWKHSODFHVZHFDUHDERXW
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0RXQWDLQ%URRN/DPSUH\ ,FKWK\RP\]RQJUHHOH\L 
3HQQV\OYDQLD7KUHDWHQHG
6WDWH5DQN6 LPSHULOHG *OREDO5DQN** YXOQHUDEOH 

,GHQWLILFDWLRQ

7KLVILVKLVDQRQSDUDVLWLFODPSUH\VLPLODUWRWKH2KLR
ODPSUH\DQGLWW\SLFDOO\UHDFKHVDVPDOOHUPD[LPXP
OHQJWK WRLQFKHV 7KHVXFNLQJPRXWKGLVF EHDUV
ODUJHWHHWKZLWKWZRVKDUSFXVSVVLWXDWHGDURXQGWKHWRS
DQGVLGHVRIWKHPRXWKRSHQLQJDQGDVLQJOHURZRI
VPDOOHUVLQJOHSRLQWHGWHHWKEHQHDWKWKHPRXWKRSHQLQJ
5HJXODUURZVRIJHQHUDOO\VPDOOHUVLQJOHSRLQWHGWHHWK
RFFXS\WKHUHPDLQGHURIWKH GLVF7KHVXFNLQJGLVFLV
QDUURZHUWKDQWKHERG\

%LRORJ\1DWXUDO+LVWRU\

3KRWR&UHGLW*DU\0HV]DURV
7KLVVSHFLHV VSDZQLQJSHULRGSDUWO\FRLQFLGHVZLWKWKH
2KLRODPSUH\ V%RWKVSHFLHVKDYHEHHQREVHUYHGXVLQJ
WKHVDPHVSDZQLQJGHSUHVVLRQVDWWKHVDPHWLPH$GXOWVGLHVRRQDIWHUVSDZQLQJWKHDPPRFRHWHVZKLFKFDQQRWEH
GLVWLQJXLVKHGVWUXFWXUDOO\IURP2KLRODPSUH\DPPRFRHWHVFRQVWUXFW8VKDSHGEXUURZVLQZKLFKWKH\UHPDLQXQWLO
VH[XDOO\PDWXUH)RRGLWHPVFRQVLVWRIDYDULHW\RIYHU\VPDOOSODQWVDQGDQLPDOVFDUULHGE\WKHFXUUHQW8SRQDWWDLQPHQWRI
VH[XDOPDWXULW\WKHGLJHVWLYHV\VWHPGHJHQHUDWHVDQGWHHWKGHYHORSZLWKLQWKHKRRGHGPRXWK

+DELWDW

7KHPRXQWDLQEURRNODPSUH\LQKDELWVVRPHRIWKHVDPHZDWHUVLQKDELWHGE\WKH2KLRODPSUH\EXWLWLVXVXDOO\IRXQG
IDUWKHUXSVWUHDP

1RUWK$PHULFDQ6WDWH3URYLQFH&RQVHUYDWLRQ6WDWXV
0DSE\1DWXUH6HUYH $XJXVW 

6WDWH3URYLQFH
6WDWXV5DQNV
6; ±SUHVXPHGH[WLUSDWHG
6+ ±SRVVLEO\H[WLUSDWHG
6 ± FULWLFDOO\LPSHULOHG
6 ± LPSHULOHG
6 ± YXOQHUDEOH
6 ± DSSDUHQWO\VHFXUH
6 ± VHFXUH
1RWUDQNHGXQGHUUHYLHZ

5HDVRQVIRU%HLQJ7KUHDWHQHG

7KHVWDWXVRIWKLVVSHFLHVSDUDOOHOVWKDWRIWKH2KLR ODPSUH\'HWHULRUDWLRQRUGHVWUXFWLRQRIWKHSK\VLFDODQGFKHPLFDO
PDNHXSKDYHUHGXFHGLWVSUHIHUUHGKDELWDW

0DQDJHPHQW3UDFWLFHV
6WULFWZDWHUVKHGPDQDJHPHQWLVUHTXLUHGWRVDIHJXDUGDJDLQVWWKHSK\VLFDODQGFKHPLFDOGHWHULRUDWLRQRIWKHXSSHU
$OOHJKHQ\5LYHUV\VWHP$VWKHTXDOLW\RIWKLVKDELWDWJRHVVRJRWKHVSHFLHVGHSHQGHQWXSRQLW
5HIHUHQFHV


1DWXUH6HUYH1DWXUH6HUYH([SORUHU$QRQOLQHHQF\FORSHGLDRIOLIH>ZHEDSSOLFDWLRQ@9HUVLRQ
1DWXUH6HUYH$UOLQJWRQ9LUJLQLD$YDLODEOH KWWSZZZQDWXUHVHUYHRUJH[SORUHU $FFHVVHG
$XJXVW 

)DFW6KHHWDGDSWHGIURP)HOEDXP0LWFKHOOHWDO (QGDQJHUHGDQG7KUHDWHQHG6SHFLHVRI3HQQV\OYDQLD
+DUULVEXUJ3$:LOGOLIH&RQVHUYDWLRQ5HVRXUFH)XQG
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%XUERW /RWDORWD 
3HQQV\OYDQLD(QGDQJHUHG
6WDWH5DQN66 LPSHULOHG *OREDO5DQN* VHFXUH 

,GHQWLILFDWLRQ
7KH%XUERWLVRXURQO\IUHVKZDWHUUHSUHVHQWDWLYHRIWKH
SULPDULO\RFHDQGZHOOLQJVSHFLHVRIWKH&RGILVK)DPLO\
7KRXJKUHDFKLQJDOHQJWKRILQFKHVLWDYHUDJHVKDOIWKDW
7KHKLQGPRVWGRUVDOILQDQGWKHDQDOILQDUHTXLWHORQJDQG
QHDUO\HTXDOLQOHQJWK%RWKRIWKHVHILQVDUHVHSDUDWHGIURP
WKHURXQGHGWDLOILQ$SDLURISHOYLFILQVLVVLWXDWHGLQWKH
WKURDWUHJLRQLQIURQWRIWKHODUJHSHFWRUDOILQV$EDUEHOOLNH
WXEHH[WHQGVIURPHDFKQRVWULODQGDVLQJOHEDUEHOH[WHQGV
IURPWKHWLSRIWKHORZHUMDZ

%LRORJ\1DWXUDO+LVWRU\
7KHEXUERWLVRQHRIRQO\DIHZ3HQQV\OYDQLDIUHVKZDWHUILVKHVWRVSDZQLQPLGZLQWHU6SDZQLQJPD\WDNHSODFHDWQLJKW
RYHUD VDQGJUDYHOERWWRPLQWKHVKDOORZSRUWLRQVRIODNHVRUWULEXWDU\VWUHDPVXQGHUDFRYHULQJRILFH8SWRDGR]HQ
LQGLYLGXDOVPD\EHLQYROYHGLQDFRQVWDQWO\PRYLQJJURXSRIVSDZQHUVWKDWEURDGFDVWIHUWLOL]HGHJJVRYHUDZLGHDUHDRI
WKHERWWRP(JJVGULIWDORQJWKHERWWRPDQGKDWFKZLWKLQGD\V7KH\RXQJJURZUDSLGO\IRUWKHLUILUVWIRXU\HDUVIHHGLQJ
PRVWO\DWQLJKWRQDYDULHW\RILQYHUWHEUDWHV7KH\VSHQG
1RUWK$PHULFDQ6WDWH3URYLQFH&RQVHUYDWLRQ6WDWXV
PRVWRIWKLVWLPHLQODNHVKDOORZVRUVWUHDPFKDQQHOV
0DSE\1DWXUH6HUYH $XJXVW 
$GXOWVPRUHWKDQLQFKHVIHHGDOPRVWHQWLUHO\RQRWKHU
ILVKHVGXULQJWKHVXPPHUZKHQLQGHHSHUZDWHUDQGRQ
LQYHUWHEUDWHVLQWKHZLQWHU
6WDWH3URYLQFH
6WDWXV5DQNV
6; ±SUHVXPHGH[WLUSDWHG
6+ ±SRVVLEO\H[WLUSDWHG
6 ± FULWLFDOO\LPSHULOHG
6 ± LPSHULOHG
6 ± YXOQHUDEOH
6 ± DSSDUHQWO\VHFXUH
6 ± VHFXUH
1RWUDQNHGXQGHUUHYLHZ

+DELWDW

%XUERWSUHIHUGHHSFROGZDWHUVRI
ODNHVDQGULYHUV'XULQJODWHZLQWHU
DQGHDUO\VSULQJDIWHUVSDZQLQJWKH\
RIWHQPLJUDWHIURPODNHVWRWULEXWDU\
ULYHUV7KHRQO\3HQQV\OYDQLD
SRSXODWLRQVRFFXULQ/DNH(ULHDQG
WKH$OOHJKHQ\5LYHUKHDGZDWHUV

5HDVRQVIRU%HLQJ(QGDQJHUHG
7KH$OOHJKHQ\5LYHUSRSXODWLRQUHSUHVHQWVDUHOLFGLVWULEXWLRQ7KLV
VPDOOSRSXODWLRQKDVSHUVLVWHGEXWLVPRUHYXOQHUDEOH WRVRPHRIWKH
HQYLURQPHQWDOFKDQJHV SROOXWLRQFRPSHWLWLRQZLWKRWKHUVSHFLHV
RYHUILVKLQJ FDXVLQJDUHGXFWLRQRI*UHDW/DNHVSRSXODWLRQVLQWKH
SDVW

0DQDJHPHQW3UDFWLFHV

:DWHUVKHGPDQDJHPHQWSUDFWLFHVWKDWPDLQWDLQRUHQKDQFHWKH
SK\VLFDODQGFKHPLFDOFRQGLWLRQVUHTXLUHGE\WKLVVSHFLHVDUH
QHFHVVDU\WRDVVXUHLWVFRQWLQXHGH[LVWHQFHDVDSDUWRIRXUIDXQD
5HIHUHQFHV
 1DWXUH6HUYH1DWXUH6HUYH([SORUHU$QRQOLQHHQF\FORSHGLDRIOLIH>ZHE
DSSOLFDWLRQ@9HUVLRQ1DWXUH6HUYH$UOLQJWRQ9LUJLQLD$YDLODEOH
KWWSZZZQDWXUHVHUYHRUJH[SORUHU $FFHVVHG$XJXVW 
)DFW6KHHWDGDSWHGIURP)HOEDXP 0LWFKHOOHWDO (QGDQJHUHGDQG7KUHDWHQHG6SHFLHVRI3HQQV\OYDQLD
+DUULVEXUJ3$:LOGOLIH&RQVHUYDWLRQ5HVRXUFH)XQG

258

&KDQQHO'DUWHU 3HUFLQDFRSHODQGL 
3HQQV\OYDQLD7KUHDWHQHG
6WDWH5DQN6 LPSHULOHG *OREDO5DQN* DSSDUHQWO\VHFXUH 

,QGHQWLILFDWLRQ

7KLVGHOLFDWHWDQEURZQVSRWWHGVSHFLHVVHOGRPH[FHHGV
LQFKHV7KHIOHVK\FRQQHFWLRQ IUHQXP OLQNLQJWKH
PLGGOHRIWKHVQRXWZLWKWKHIURQWPRVWSDLUHGERQHVRIWKH
XSSHUMDZLVYHU\ZHDNO\GHYHORSHGRUODFNLQJLQWKLV
VSHFLHV0DOHVKDYHDURZRIODUJHVSLQHGVFDOHVDORQJ
WKHKLQGPRVWPLGOLQHSRUWLRQRIWKHEHOO\7KHERG\DQG
ILQVRIPDOHVGDUNHQJUHDWO\GXULQJEUHHGLQJDQGDEOXH
JUHHQVKHHQGHYHORSVRYHUWKHVLGHVRIWKHERG\

%LRORJ\1DWXUDO+LVWRU\
6SDZQLQJWDNHVSODFHLQVSULQJWRPLGVXPPHU0DOHV
VHOHFWDQGHVWDEOLVKVPDOOWHUULWRULHVGRZQVWUHDPIURPODUJHVWRQHVVFDWWHUHGRYHUDFOHDQVDQGVPDOOJUDYHOERWWRP)HPDOHV
PRYHLQWRWKHVHWHUULWRULHVEXUURZLQWRWKHJUDYHOEHKLQGHDFKVWRQHDQGVSDZQKHUHZLWKYDULRXVPDOHV6PDOOQXPEHUVRI
HJJVDUHGHSRVLWHGDQGIHUWLOL]HGZLWKHDFKVSDZQLQJXQWLOXSWRHJJVDUHODLG6PDOODTXDWLFLQVHFWODUYDHDVZHOODVDOJDH
DQGRUJDQLFGHWULWXVDUHWKHLUIRRGLWHPV

1RUWK$PHULFDQ6WDWH3URYLQFH&RQVHUYDWLRQ6WDWXV
0DSE\1DWXUH6HUYH 

6WDWH3URYLQFH
6WDWXV5DQNV
6;±SUHVXPHGH[WLUSDWHG
6+±SRVVLEO\H[WLUSDWHG
6±FULWLFDOO\LPSHULOHG
6±LPSHULOHG
6±YXOQHUDEOH
6±DSSDUHQWO\VHFXUH
6±VHFXUH
1RWUDQNHGXQGHUUHYLHZ

+DELWDW
7KHFKDQQHOGDUWHULQKDELWVODUJHFOHDQVWUHDPVDQGULYHUVZLWKPRGHUDWHFXUUHQWDQGERWWRPVFRQVLVWLQJRIODUJHURFNVILQH
JUDYHODQGVDQG5LIIOHDUHDVDUHXWLOL]HGGXULQJVSDZQLQJDQGVXPPHUIHHGLQJDQGGHHSHU TXLHWEDFNZDWHUVGXULQJWKHZLQWHU

5HDVRQVIRUEHLQJ7KUHDWHQHG

7KLVVSHFLHVLVGLVFRQWLQXRXVO\GLVWULEXWHGDFURVVWKH'HHS6RXWKDQG0LGZHVWDQGLQDVHSDUDWHODUJHUDUHDRIWKH2KLR5LYHU
*UHDW/DNHVDQG6W/DZUHQFHGUDLQDJHV,Q3HQQV\OYDQLDLW LVNQRZQIURP/DNH(ULHDQGODUJHUWULEXWDULHVZKHUHLWV
SRSXODWLRQVKDYHGHFOLQHGDQGWKHXSSHUSDUWRIWKH$OOHJKHQ\5LYHUGUDLQDJH,WLVVHOGRPDEXQGDQWDWDQ\ORFDOLW\

0DQDJHPHQW3UDFWLFHV

6WULFWZDWHUVKHGPDQDJHPHQWLVUHTXLUHGWRVDIHJXDUGDJDLQVWWKHSK\VLFDODQGFKHPLFDOGHWHULRUDWLRQRIWKHXSSHU$OOHJKHQ\
5LYHUV\VWHP7KLVGDUWHUDQGRWKHUDQLPDOVDVVRFLDWHGZLWKLWLQWKLVKDELWDWDUHH[FHOOHQWEDURPHWHUVRIWKHKHDOWKRIWKLV
VWUHDPV\VWHP
5HIHUHQFH
1DWXUH6HUYH1DWXUH6HUYH([SORUHU$QRQOLQHHQF\FORSHGLDRIOLIH>ZHEDSSOLFDWLRQ@9HUVLRQ1DWXUH6HUYH
$UOLQJWRQ9LUJLQLD$YDLODEOH KWWSZZZQDWXUHVHUYHRUJH[SORUHU $FFHVVHG$XJXVW 

)DFW6KHHWDGDSWHGIURP)HOEDXP0LWFKHOOHWDO (QGDQJHUHGDQG7KUHDWHQHG6SHFLHVRI3HQQV\OYDQLD
+DUULVEXUJ3$:LOGOLIH&RQVHUYDWLRQ5HVRXUFH)XQG
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*LOW'DUWHU 3HUFLQDHYLGHV 
3HQQV\OYDQLD7KUHDWHQHG
6WDWH5DQN66 LPSHULOHG *OREDO5DQN* DSSDUHQWO\VHFXUH 

,GHQWLILFDWLRQ
7KHJLOWGDUWHUDWWDLQVDPD[LPXPOHQJWKRILQFKHV
7KHUREXVWERG\LVGDUNROLYHDERYHVKDGLQJWROLJKWHU
\HOORZJUHHQRQWKHVLGHVDQGEHOO\6HYHQWRQLQHGDUN
EORWFKHVDERYHMRLQWRDVHULHVRIVLPLODUEORWFKHVDORQJ
HDFKVLGHWRIRUPYHUWLFDOEDQGV$EDURIGDUNFRORU
H[WHQGVGRZQZDUGIURPHDFKH\H%UHHGLQJPDOHVDUH
DGRUQHGZLWKEULJKWRUDQJHUHGWR\HOORZDQGEOXHJUHHQ
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Longhead Darter (Percina macrocephala)
Pennsylvania Threatened Fish Species
State Rank: S2S3 (imperiled), Global Rank: G3 (vulnerable)

Identification

This is one of our larger darters, reaching a maximum length
of about four inches. The head is elongated with a sharp,
cone-shaped snout. The upper body is brown marked with
black; the lower body is white. A series of large black
blotches are joined along both sides of the lateral line. A
separate round black spot is situated et the base of the tail
fin that is diffusely extended downward. A black "tear"
mark below each eye continues backward onto the lower
front corner of the cheek. Breeding males are darkly
colored.
Photo Credit: Rob Criswell

Biology-Natural History
No spawning observations are on record, largely because this species is encountered only sporadically and in small numbers
throughout its range. Adults feed on small crayfish and larger insect larvae.

Habitat

The longhead darter prefers clean, fast, rocky riffles, or clear pools. Medium sized, unpolluted streams with a moderate current
are required.

Reasons for Being Threatened

This species is known in Pennsylvania only from scattered sites in the Allegheny River and French Creek headwaters. It is only
sporadically encountered throughout its distribution along the western side of the Appalachians, from southwestern New York
to North Carolina and Tennessee.

North American State/Province Conservation Status
Map by NatureServe (August 2007)

State/Province
Status Ranks
SX – presumed extirpated
SH – possibly extirpated
S1 – critically imperiled
S2 – imperiled
S3 – vulnerable
S4 – apparently secure
S5 – secure
Not ranked/under review

Management Practice
The sporadic encounters of small numbers of the longhead darter indicate its vulnerability to environmental degradation. Strict
watershed management is required to safeguard against the physical and chemical deterioration of the upper Allegheny River
system. This darter and other animals associated with it in this habitat are excellent barometers of the health of this stream
system.
References:


NatureServe. 2007. NatureServe Explorer: An online encyclopedia of life [web application]. Version 6.2.
NatureServe, Arlington, Virginia. Available http://www.natureserve.org/explorer. (Accessed: August 21,
2007).

Fact Sheet adapted from: Felbaum, Mitchell, et al. Endangered and Threatened Species of Pennsylvania.
Harrisburg, PA: Wild Resource Conservation Fund, 1995.
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Timber Rattlesnake (Crotalus horridus)
Reptile Species of Concern
State Rank: S3S4 (vulnerable/apparently secure), Global Rank: G4 (apparently secure)
Identification
Timber rattlesnakes (Crotalus horridus) are easily
distinguished from other snakes in Pennsylvania. Timber
rattlesnakes are stout-bodied, large snakes reaching lengths
of up to 5 feet. Color is extremely variable but usually
consists of brown or black bands on bright yellow to black
coloration. The head is triangular in shape and a rattle is
present at the end of the black tail. This species may be
confused with the less common eastern massasauga
(Sistrurus catenatus catenatus) only present in the western
portion of the state. The timber rattlesnake can be
distinguished from the massasauga by the lack of white
facial lines, the black tail forward of the rattle, and
numerous small head-scales.

Habitat
Crotalus horridus is associated with deciduous forests and rocky outcrops. Hibernacula are usually found on south-facing
rocky slopes with adequate crevices to provide shelter during the winter months. Males may travel far from the den site in the
summer, moving into valleys and low-lying areas. Gravid females are far less mobile and tend to stay within a short distance
of the den. Timber rattlesnakes are venomous, however are generally mild-mannered and not likely to strike.
North American State/Province Conservation Status
Map by NatureServe (2007)

Conservation/Status
Timber rattlesnake numbers have decreased significantly from historic records. This species was once widespread across the
state. The remaining populations are usually found in remote, isolated areas. Collection and destruction of habitat are likely
the main reasons for reductions in population size. Den sites have been targets for collection and should be the focus of
conservation efforts for this species. The state status of the timber rattlesnake is candidate at risk (CA). Though this species is
still relatively abundant across the state, it remains vulnerable to exploitation. Permits are now required to collect rattlesnakes
and only one snake can be taken each year. Snake hunts still occur in the state but after capture, snakes must be marked and
release and the site of capture. Biologists are gathering information from collectors and individual studies to determine the
current status of this species in the state.
References
Genoway, H.H. and F.J. Brenner. 1985. Species of Special Concern in Pennsylvania. Carnegie Museum of Natural History. Pittsburgh, PA.
430pp.
Hulse, A.C., C.J. McCoy, and E.J. Censky. 2001. Amphibians and Reptiles of Pennsylvania and the Northeast. Cornell University Press, New
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Northern Coal Skink (Eumeces anthracinus anthracinus)
Pennsylvania Species of Concern
Identification and Range
The northern coal skink (Eumeces anthracinus anthracinus) is
one of four native lizards in Pennsylvania. Adults may reach up
to seven inches in overall length. The state’s skinks are difficult
to positively identify unless in hand, however a pair of binoculars
may allow a glimpse at some of the unique characteristics of the
coal skink. The northern coal skink has a brown body with a pair
of lighter yellowish lines on either side, running from behind the
eye down the length of the body to the tail. These pairs of lighter
lines enclose two darker chocolate colored bands. Unlike the fivelined skink, the only species which the northern coal skink may
be confused with within its range, the coal skink does not have
stripes on the top of its head and the species has only four
yellowish longitudinal lines as apposed to the five stripes on the
other species of Pennsylvanian skinks.

State Rank: S3 Global Rank: G5

photo source: Charlie Eichelberger

Juveniles will have brilliant blue tails and breeding males may
have swollen heads that become reddish. Occasionally completely black individuals, known as melanistic, are recorded from
Pennsylvania.
The northern coal skink’s non-contiguous range extends from western New York State, south to North Carolina and as far
west as eastern Kentucky. The southern subspecies of the coal skink ranges from Georgia and the panhandle of Florida west
to eastern Kansas, Oklahoma and Texas. In the southeast, intergrades between the northern and southern coal skinks have
been known occur in small pockets within western North Carolina, northern Georgia, northern Alabama, and eastern
Tennessee.
Habitat and Behavior
Although the northern coal skink typically inhabits moist woods, the species tends to be found frequenting the driest
microhabitats within the landscape. Open areas with abundant rocks and logs are ideal spots for the skinks to bask and feed.
Northern coal skinks are active insectivores, foraging among the rocks, logs and leaf litter for various insects. As with all of
Pennsylvania’s lizards, they are usually quick to flee and frequently avoid capture. Should a predator capture an individual,
coal skinks will readily autotomize or “release” their tails to distract predators while they make a speedy escape. Tails will
regrow but are quite often less robust than the originals. Small steams have been known to become refugia for fleeing skinks
and unlike Pennsylvania’s other lizards, the coal skink has been known to dive underwater to avoid capture. Mating occurs
in the spring and by June, eight to nine eggs are laid in depressions in the ground concealed under bark, rocks or logs. The
female will tend the nest until hatching in late July or August. Northern
coal skinks have generally entered hibernation by early fall.
Status
Little is known about the northern coal skink in Pennsylvania, however the
species does appear to occur in isolated pockets of habitat and in fairly
small numbers. This patchy occurrence can make populations vulnerable
to extirpation due to habitat alteration and destruction. Intense surveys are
required before we can grasp the true status of the northern coal skink in
Pennsylvania.
References
Hulse, A.C., C.J. McCoy and E.J. Censky. 2001. Amphibians and Reptiles of Pennsylvania and the
Northeast. Cornell University Press, New York. 419pp.
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Smooth Green Snake (Liochlorophis vernalis)
State Rank: S3S4 Global Rank: G5
Identification
The smooth green snake (Liochlorophis vernalis) is a
long slender snake with a brightly green colored body
and yellowish white underside. This snake can reach
up to 2 feet in length. Females are longer than males in
total body length, although tail length, the distance
from the cloaca to the tip of the tail, is greater for
males. The smooth green snake is similar in
appearance to the rough green snake. They are
distinguished by the nature of their scales; the smooth
green snake lacks keeled scales whereas the scales of
the rough green snake are keeled.
Habitat/Behavior
photo source: Charlie Eichelberger
This terrestrial species inhabits moist and upland
habitats including fields, wet meadows, bog and marsh
borders and forest clearings. They are primarily ground dwellers found in the open or among grass and
vegetation, where their camouflage color makes them difficult to see. They will occasionally climb into low
shrubs, and are also found under cover such as rocks and logs. This non-venomous, docile snake does not bite
but, as a defensive behavior, will occassionally emit a musky secretion when handled or threatened. The smooth
green snake feeds on insects, caterpillars, grasshoppers, and spiders. During the winter months, this snake
hibernates communally underground in mammal burrows, gravel banks, and ant mounds and has been found
close to 3 feet below ground. Predators include hawks, cats, and mammals.
Status
The smooth green snake ranges from eastern Nova Scotia and
Manitoba, south to Virginia and West Virginia and west to
southeastern Saskatchewan, Montana, Wyoming, Utah, and
New Mexico. Isolated populations are known from southeastern
Texas and Chihuahua, Mexico. This species is widely
distributed throughout Pennsylvania except in the southeastern
Coastal Plain and Piedmont regions, and the mountains of the
southern Poconos where it is absent. The use of pesticides is the
main threat to the smooth green snake as pesticide use can
considerably reduce the numbers of insects and other
invertebrates they prey upon. Loss of habitat also threatens their
well-being and has contributed to their decline across their
range.
References
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Freshwater mussels
Family Unionidae
What they are:
Freshwater mussels are bivalves, or two-shelled mollusks – evolutionary relatives
of clams, oysters, and scallops. They are largely immobile creatures, burrowing
into streambeds and feeding by filtering microscopic plants called phytoplankton
out of the surrounding water.
North America is home to 297 species of freshwater mussels, the Unionids, which
are distinguished by their unique dispersal strategy. Unionid mussels hatch in a
special larval form called glochidia, which attach themselves to the gills of passing
fish. After a sufficient period of attachment, the glochidia metamorphose
into immature mussels and drop off the host fish in a new location. Female
freshwater mussels have evolved a wide variety of strategies to lure host fish
close enough for glochidia to attach, including waving specially shaped appendages that resemble the fish’s prey.

The northern riffleshell,
Epioblasma torulosa rangiana
USFWS, Digital Library System.

Where they are found:
Freshwater mussels are found throughout the streams, rivers, and lakes of
North America, which is home to 297 species of mussel – more than anywhere else in the world.
Endangered mussel species native to Pennsylvania include
The larger glochidia of the fatmucket,
Lampsilis siliquoidea, and the tiny
The northern riffleshell (Epioblasma torulosa rangiana) – a mussel
glochidia of a species not found in
growing up to 7.6 centimeters long, with a brown or yellowish shell
Pennsylvania
M.C. Barnhart, Unio Gallery, 2000.
marked by fine greenish rays. The shell interior is white or occasionally
pink. Males are told from females by a broad, shallow sulcus, or groove,
in their shell (see topmost image).
The clubshell (Pleurobema clava) – a mussel growing up to 7.6 centimeters long, with a bright yellow to
brown exterior marked by blotchy, bright green rays and a white interior. The shell is wedge-shaped with a
high umbo, or hinge area.

Threats to Pennsylvania’s freshwater mussels:
Since 1900, freshwater mussel species have been going extinct faster than any other group of animals in North
America. Nineteen North American mussel species are extinct, 62 are listed as endangered by the federal government, and 130 are at risk. The U.S. Fish and Wildlife Service estimates that 45 species of freshwater mussel
will go extinct in the next decade.
Freshwater mussels are endangered by almost every change humans have
made to their habitats. Until the early twentieth century many species were
harvested for their shells; now filter-feeding mussels come into direct contact with water pollutants such as pesticides and herbicides washed off of
agricultural fields. Mussels’ long lifespan means they reproduce late in
life, which together with their poor dispersal ability (due to dependence on
specific host fish species) and poor juvenile survival rates makes them unable to quickly re-colonize areas from which they have been extirpated.
The ring pink mussel (Obovaria retusa) a
species now extirpated from Pennsylvania.

Dams and other flow-altering structures can dramatically impact mussel
populations. Mussels below dams may stop reproducing; and if they are
Karen J. Couch, Digital Library System.
still able to reproduce, dams restrict the movement of host fish and prevent
the upstream transport of glochidia. One study (Vaughn and Taylor 1999) documents a sharp “extinction gradient” downstream of dams, with mussel species richness and overall abundance dropping immediately below artificial impoundments, then gradually recovering farther downstream where conditions are less affected by the
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cial impoundments, then gradually recovering farther downstream where conditions are less affected by the dams.
Large releases of water through dams can severely disturb stream- and riverbeds, stressing embedded mussels.
North America’s freshwater mussels are most recently threatened by the
invasion of the zebra mussel, Dreissena polymorpha, from Europe and
Asia. Unlike unionid species, Zebra mussels do not require fish hosts to
spread their larvae through river systems. Though individually small,
zebra mussels are so prolific that their colonies can significantly increase
the clarity of surrounding water, depriving native mussels of food. Further, because they are able to attach directly to solid surfaces, zebra mussels are able to exploit habitats that native mussels cannot colonize, and
even grow on native mussels’ shells. Native mussels have evolved no
mechanism for removing infestations of zebra mussels, which can be significant sources of stress.

A native freshwater mussel covered with
zebra mussels.
USFWS, Digital Library System.

Conservation considerations:
Protection of freshwater mussel populations will require attention to a number of factors. Mussel habitat quality
can be improved by elimination of water pollution and, where possible, the removal of man-made structures that
impede host fish movement, like lowhead dams. Sometimes mussel populations will benefit from translocation to
better-quality habitat. Conservation of host fish species is essential for recovering mussel populations to spread.
Effective ways to eliminate zebra mussel infestations without harming native mussels have not yet been developed, but manual removal of zebra mussels from native mussel shells can be beneficial. Preventive measures can
be taken to reduce the spread of zebra mussels to new bodies of water: for instance, recreational boats should be
thoroughly cleaned when transported from one lake to another to assure that they don’t carry zebra mussels with
them.
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Cylindrical Papershell
Anodontoides ferussacianus
Freshwater Mussel Species of Concern
State Rank: S2S3 (imperiled/vulnerable) Global Rank: G5 (secure)
Identification

The cylindrical papershell (Anodontoides ferussacianus) is a
small mussel, usually less than 75 mm in length. The shell is
subelliptical, elongate, thin, and moderately inflated (Parmalee
1998; Sietman 2003; Strayer and Jirka 1997). The anterior
margin is rounded whereas the posterior margin is bluntly
pointed. The posterior ridge is rounded but distinct. The
dorsal margin is straight and the ventral margin has a slight
indentation, appearing “pinched” at the midpoint. The beaks
are somewhat inflated and slightly raised above the hinge line
(Parmalee 1998). The beak sculpture is fine and consists of
two or three concentric ridges at the peak of the umbo (beak).
Photo:
Hinge teeth are absent but pseudocardinal teeth appear as
irregular swellings along the hinge line. The periostracum
http://webdev.museum.state.il.us/ismdepts/zoolog
(outer covering) is usually light green to yellowish brown,
y/mussels/gallery.html?RollID=mussel_01&Fram
sometimes displaying green rays (may appear faint in adult
eID=anodontoides_ferussacianus6
specimens). Black concentric bands on the surface are
indicative of rest periods during growth. The nacre (inner
iridescent coloring) is bluish white or silvery (Parmalee 1998; Sietman 2003; Strayer and Jirka 1997).

Habitat
The preferred habitat of the cylindrical papershell is shallow water near shore in silt. It is thought to inhabit small
streams, creeks, and lakes in sand or fine gravel (Parmalee 1998; Sietman 2003; Strayer and Jirka 1997).

Photo: PA Science Office TNC

Photo: PA Science Office TNC

Host Fish

Known glochidial hosts for the cylindrical papershell include the bluegill, black crappie, spotfin shiner, largemouth
bass, mottled sculpin, bluntnose minnow, common shiner, Iowa darter, white sucker, and the sea lamprey (Parmalee
1998;Strayer and Jirka 1997; www.natureserve.org/explorer).
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Status
Populations of Anodontoides ferussacianus can be found in the Mississippi River basin from Pennsylvania and
West Virginia west to Minnesota and Colorado. Individuals have been located throughout the St. Lawrence River
system and the Great Lakes, James Bay and Hudson Bay drainage from central Ontario to southeastern
Saskatchewan (Parmalee 1998; Strayer and Jirka 1997). This mussel is thought to possibly be extirpated from
Tennessee since it has not been reported during surveys for several decades (Parmalee 1998;
www.natureserve.org/explorer). This species is not common in Pennsylvania but has been found in the
Susquehanna River system and Delaware basin.
The Pennsylvania proposed state status of the cylindrical papershell is condition rare (CR) due to the lack of
individuals located during mussel surveys (www.naturalheritage.state.pa.us/invertebrates.aspx). The distribution
and origin of Anodontoides ferussacianus populations call for further study because it is not well understood how
this species crossed over into the Susquehanna River basin. It could have migrated due to postglacial influences or
it may have been introduced by humans (Strayer and Jirka 1997). More surveys are required to determine the status
of this species and other freshwater mussels in Pennsylvania.
North American State/Province Conservation Status
Map by NatureServe (2007)

State/Province
Status Ranks
SX – presumed extirpated
SH – possibly extirpated
S1 – critically imperiled
S2 – imperiled
S3 – vulnerable
S4 – apparently secure
S5 – secure
Not ranked/under review
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Creek Heelsplitter
Lasmigona compressa
Freshwater Mussel Species of Concern
State Rank: S2S3 Global Rank: G5

Identification
The creek heelsplitter (Lasmigona compressa) is a moderately
sized mussel, usually less than 100 mm in length. The shell is
subtrapeziodal in shape, compressed, and moderately thick.
Juvenile specimens can sometimes have a small dorsal wing
(Strayer and Jirka 1997). The periostracum (outer covering) is
somewhat smooth and varies from greenish (juvenile) to greenishblack (adult), sometimes with fine green rays (usually apparent in
young individuals). The beak sculpture is obvious and doublelooped (Sietman 2003; Strayer and Jirka 1997). Pseudocardinal
teeth are present but are usually smooth and lamellar (reduced).
Lateral teeth are delicate, but functional and interlocking. There is
a prominent interdental tooth in the left valve between the lateral
teeth and pseudocardinal teeth (Strayer and Jirka 1997). The nacre
(inner iridescent coloring) is usually white, but can be cream or
salmon colored (especially toward the beak cavity) (Sietman 2003;
Strayer and Jirka 1997).

Photo:
www.darbycreeks.org/creekheelsplitterLittleDarb
y72.jpg

Habitat
The creek heelsplitter is typically located in creeks, but can sometimes be observed in streams too small to
adequately support other species of freshwater mussels (Strayer and Jirka 1997). It is most commonly found in
headwaters
of
small
or
medium
rivers
in
fine
gravel
or
sand
(Sietman
2003;
www.nps.gov/miss/features/mussels/musselpages/creekheelsplitter.html).

Photo: PA Science Office TNC

Photo: PA Science Office TNC

Host Fish

Suitable host fish for the creek heelsplitter include the slimy sculpin, spotfin shiner, black crappie, and the yellow
perch (Strayer and Jirka 1997; www.nps.gov/miss/features/mussels/musselpages/creekheelsplitter.html).

Status
Lasmigona compressa lives in the Mississippi River basin from Kentucky north, as well as in the St. Lawrence
basin, the Great Lakes basin, and the Hudson River basin (Strayer and Jirka 1997; www.natureserve.org/explorer).
Additionally, Lasmigona compressa has been located in the northeastern headwaters of the Susquehanna River
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basin (Strayer and Jirka 1997). It is not well understood how this species migrated to these locations. The
Pennsylvania proposed state status of the creek heelsplitter is condition rare (CR) due to a lack of individuals
located during mussel surveys (www.naturalheritage.state.pa.us/invertebrates.aspx). Little is known about the
status of freshwater mussels in Pennsylvania and the United States. Because of this, more surveys are required to
determine the status of this species and other freshwater mussels in Pennsylvania.
The creek heelsplitter can be characterized by its compressed, trapezoidal shape, small dorsal wing, and large
interdental tooth. However, it can be confused with Lasmigona subviridis. The latter species is smaller, more
ovate, and has a significantly smaller interdental tooth. Additionally, its beak sculpture only has three to four
smaller, less deeply curved double-looped bars that are distinctly nodulous. The beak sculpture of Lasmigona
compressa consists of four to five large, deeply grooved double-looped bars of even height. Additionally,
Lasmigona compressa is one of the few freshwater mussels that are hermaphroditic (Strayer and Jirka 1997).
North American State/Province Conservation Status
Map by NatureServe (2007)

State/Province
Status Ranks
SX – presumed extirpated
SH – possibly extirpated
S1 – critically imperiled
S2 – imperiled
S3 – vulnerable
S4 – apparently secure
S5 – secure
Not ranked/under review
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Dion Skipper (Euphyes dion)

Identification

Pennsylvania Invertebrate Species of Concern
State Rank: S1 (critically imperiled) Global Rank:G4 (apparently secure)

The upper side of the forewing of a male Dion Skipper is dark
brown with a central orange area with a black stigma; the
female forewing is dark brown with light orange spots. The
upper side of the hindwing is dark brown with a wide orange
streak. The underside of hindwing is red-brown or orange
brown with 2 yellow-orange streaks running from the base to
the margins (Struttman 2005).

Habitat/Behavior
The Dion Skipper is generally found in open to shrubby sedge
wetlands and occasionally in openings in red maple swamps.
Subspecies dion occurs in the northern part of the range and is
generally found on calcareous soils associated with large
sedges like Carex lacustris. Coastal plain and southeastern
populations (mostly subspecies alabamae) are found in a great
variety of sedge situations from swales in wet pine barrens
(especially in southern New Jersey), to bogs, roadside ditches and is a very good colonizer (NatureServe 2005).

Life history
Caterpillar hosts include various sedges including woolgrass
(Scirpus cyperinus), hairy sedge (Carex lacustris), and shoreline
sedge (Carex hyalinolepis). Third stage caterpillars hibernate,
emerge in the spring to complete feeding and pupate in nests made
of leaves and silk. Males have a quick flight, are territorial, and
perch in marshes in the afternoons to await females. Adults feed on
nectar from flowers of pickerelweed, sneezeweed, buttonbush,
Alsike clover and others (Struttmann 2005).

Status
Scattered populations occur along the Atlantic coast from western
Massachusetts and southeastern New York south to northeastern
Florida, west to northeast Texas, and north to southeastern North Dakota, northern Wisconsin, southern Ontario, and
southern Quebec (Struttmann 2005). Recent records of documented occurrences of this species in Pennsylvania include
Adams, Bradford, Luzerne, and Tioga, counties. Additional surveys for this species are recommended.

Conservation Recommendations
Preserve the wetland habitat and avoid pesticide applications in or near wetlands containing this species.
References

Cook, W. 2005. Will Cook’s Photos www.duke.edu/~cwcook/ pix/dionskipper.html (Accessed on 228-2005).
NatureServe. 2005. NatureServe Explorer: An online encyclopedia of life [web application]. Version
4.2. NatureServe, Arlington, Virginia. Available http://www.natureserve.org/explorer (Accessed:
February 28, 2005).
Opler, P.A. and V. Malikul. 1992. A Field Guide to Eastern Butterflies. The Peterson Field Guide Series,
Houghton-Mifflin Co., Boston, MA. 396 pp.
Struttmann, J.M. 2005. USGS Butterflies of North America web site: http://www.npwrc.usgs.gov/resource/distr/lepid/bflyusa/usa/475.htm
(Accessed on 2-28-2005).

273

5RJHU¶VFOXEWDLO *RPSKXVURJHUVL 
3HQQV\OYDQLD,QYHUWHEUDWH6SHFLHVRI&RQFHUQ
6WDWH5DQN6 FULWLFDOO\LPSHULOHG *OREDO5DQN* DSSDUHQWO\VHFXUH 
:KDWLWORRNVOLNH
5RJHU¶VFOXEWDLO*RPSKXVURJHUVLLVDGDUNFRORUHGGUDJRQIO\
PDUNHGZLWKWRQHVRIROLYHVODWHDQGH[WHQVLYH DUHDVRIEODFN
7KHYHLQVRIWKLVVSHFLHV¶ZLQJVDUHEODFNDVLVWKHODEUXPRU
XSSHUOLSWKHIURQVRUIDFLDOSODWHLVDSDOHUFRORU7KHVLGHVRI
WKHWKRUD[DUHDOVRPRVWO\SDOH$GXOWVJURZWROHQJWKVRIWR
PLOOLPHWHUV$VZLWKDOOGUDJRQIO\ VSHFLHV5RJHU¶VFOXEWDLO
ODUYDHDUHDTXDWLFSUHGDWRUV7KH\UHVHPEOHVTXDWZLQJOHVV
YHUVLRQVRIWKHDGXOWIRUPZLWKKRRNVRQWKHLUIRUHOHJV
VSHFLDOL]HGIRUEXUURZLQJ5RJHU¶VFOXEWDLOLVDPHPEHURIWKH
VXEJHQXV*RPSKXUXVRQHRIWKUHHVXEGLYLVLRQVRIWKHODUJHDQG
GLYHUVHFOXEWDLOJHQXV*RPSKXV

:KHUHLWLVIRXQG
5RJHU¶VFOXEWDLOLVGRFXPHQWHGIURP9HUPRQWVRXWKWR$ODEDPD
DQG*HRUJLD,WVSUHIHUUHGKDELWDWLVDORQJVPDOOURFN\VWUHDPV

:K\LWLVUDUH
%HFDXVHWKHLUOLIHF\FOHLQYROYHVERWK WHUUHVWULDODQGDTXDWLF
SKDVHVGUDJRQIOLHVDUHSDUWLFXODUO\VHQVLWLYHWRGLVWXUEDQFHVRI
VWUHDPDQGODNHKDELWDWV:DWHUSROOXWLRQFDQKDUPWKHODUYDH
FOHDULQJRIVWUHDPDQGODNHVKRUHYHJHWDWLRQGHSULYHVWKHDGXOWV
RIKDELWDW7KRXJKLWVVWDWXVLVXQGHFLGHGLQVHYHUDOVWDWHVLWLV
LPSHULOHGRUFULWLFDOO\LPSHULOHGLQPRVWRIWKHQRUWKHUQKDOIRILWV
UDQJHLQFOXGLQJ3HQQV\OYDQLD
1RUWK$PHULFDQ6WDWH3URYLQFH&RQVHUYDWLRQ6WDWXV
0DSE\1DWXUH6HUYH

6WDWH3URYLQFH
6WDWXV5DQNV
6;±SUHVXPHGH[WLUSDWHG
6+ ±SRVVLEO\ H[WLUSDWHG
6 ±FULWLFDOO\ LPSHULOHG
6±LPSHULOHG
6±YXOQHUDEOH
6 ±DSSDUHQWO\ VHFXUH
6 ±VHFXUH
1RWUDQNHGXQGHUUHYLHZ

&RQVHUYDWLRQFRQVLGHUDWLRQV
3URWHFWLRQRI5RJHU¶VFOXEWDLOZLOOUHTXLUH
SUHVHUYDWLRQDQGUHVWRUDWLRQRIERWKWKH
WHUUHVWULDOVWUHDPVLGHKDELWDWRIWKHDGXOW
DQGWKHDTXDWLFKDELWDWRIWKHODUYDH7KH
VSHFLHVFDQEHQHILWIURPUHGXFWLRQRI
IHUWLOL]HUDQGSHVWLFLGHUXQRIIDVZHOODV
SODQWLQJRIYHJHWDWLYHEXIIHUVDORQJ
VWUHDPV

6DYLQJWKHSODFHVZH

5HIHUHQFHV
•
•
•

•

&]DSODN'³'UDJRQIOLHV´>ZHESDJH@$YDLODEOHRQOLQHDWKWWSRGROHSFRP$FFHVVHG$SULO

1DWXUH6HUYH1DWXUH6HUYH([SORUHU$QRQOLQHHQF\FORSHGLDRIOLIH>ZHEDSSOLFDWLRQ@9HUVLRQ1DWXUH6HUYH$UOLQJWRQ9LUJLQLD$YDLODEOH
KWWSZZZQDWXUHVHUYHRUJH[SORUHU $FFHVVHG6HSWHPEHU
1HHGKDP-*0-:HVWIDOO-U0/0D\ 'UDJRQIOLHVRI1RUWK$PHULFD:DVKLQJWRQ6FLHQWLILF3XEOLVKHUVS
1HZ-HUVH\2GRQDWD6XUYH\³1-2'(67KH'UDJRQIOLHVDQG'DPVHOIOLHVRI1HZ-HUVH\´>ZHEVLWH@$YDLODEOHDWKWWSZZZQMRGHVFRPGHIDXOWKWP
$FFHVVHG$SULO

274

SKI-TAILED EMERALD (Somatochlora elongata)
Pennsylvania Invertebrate Species of Concern
State Rank: S2 (imperiled) Global Rank: G5 (secure)

- Introduction The Ski-tailed Emerald dragonfly is in the
family Corduliidae. This family is known as
the Emeralds, so-called because many of them
have emerald green jewel-like eyes as adults
and some have a metallic iridescence on the
body. Many of these species look similar and
identification can be difficult. The Ski-tailed
Emerald is a relatively large Emerald, with
bright yellow lateral thoracic markings.

Ski-tailed Emerald
Somatochlora elongata
Dave Czaplak

-Habitat/Behavior The Emeralds are active and persistent flyers and even eat their prey while in flight. When they do rest,
they tend to perch either vertically or obliquely from vegetation. The Ski-tailed Emerald can be found in
patrolling slow, shaded small streams and outlets of beaver ponds.
North American State/Province Conservation Status
Map by NatureServe (2007)

State/Province
Status Ranks
SX – presumed extirpated
SH – possibly extirpated
S1 – critically imperiled
S2 – imperiled
S3 – vulnerable
S4 – apparently secure
S5 – secure
Not ranked/under review

- Current Status Emeralds are often difficult to find and generally aren't a very common family of dragonflies. Many of the
species inhabit somewhat uncommon wetland habitats. The adults are fairly short-lived and fly for a short
period of time, making them difficult to observe. The Ski-tailed Emerald is considered globally secure
(G5) and statewide imperiled (S2). The most critical factors to protect this dragonfly species of concern are
habitat preservation and water quality protection. Further studies of the dragonflies of Pennsylvania will
help biologists to better understand the current status of these species of concern and the most important
habitats for protection in the state.
References
•
•
•

Dunkle, S.W. 2000. Dragonflies through Binoculars: A Field Guide to Dragonflies of North America.
Oxford University Press, New York, NY.
NatureServe. 2007. NatureServe Explorer: An online encyclopedia of life [web application]. Version 6.2.
NatureServe, Arlington, Virginia. Available http://www.natureserve.org/explorer. (Accessed: September
6, 2007 ).
Nikula, B., J.L. Loose, M.R. Burne. 2003. A Field Guide to the Dragonflies and Damselflies of
Massachusetts. Massachusetts Division of Fisheries & Wildlife, Natural Heritage & Endangered Species Program, Westborough, MA.

275

Bog sedge (Carex paupercula Michx.)
Sedge Family (Cyperaceae)

Pennsylvania Threatened
State rank: S3 (vulnerable), Global rank: G5 (secure)

Description - Bog sedge is a plant of glacial bogs and peatlands; it is found at scattered
sites in northeastern and northwestern Pennsylvania. This species is one of the easiest to
identify of the 167 species of Carex that grow in Pennsylvania. It has the male and
female flowers arranged on separate spikes. The male flowers are in an erect spike at the
tip of the flowering stem. The female flowers form 1–4 drooping lateral spikes; that are
characterized by their broad shape and long scales with extended tips. Only one other
sedge is similar; mud sedge (Carex limosa), which is also a plant of sphagnum bogs, has
shorter pistillate scales and more prominent rhizomes.

Range - Bog sedge occurs around the world in the northern part of the northern
hemisphere (circumboreal distribution). In eastern North America its range extends
south to Minnesota, Michigan, Pennsylvania and New Jersey. It is classified as critically
imperiled in Connecticut and Wyoming and imperiled in Idaho. It is vulnerable in
Montana and Pennsylvania. Bog sedge is considered secure in Canada from Alberta to
Ontario.
Habitat - Bog sedge grows in sphagnum and hemlock dominated depressions in a mosaic of drier upland forest on the
terminal moraine of the Wisconsinan glaciation.
Management Issues - The high moisture level, low nutrient status, and extreme acidity of the habitat in which bog
sedge grows protect it from most types of disturbance. There is no evidence of impact by invasive species; however
browsing by deer may be a problem.
North American State/Province Conservation Status
Map by NatureServe (August 2007)

State/Province
Status Ranks
SX – presumed extirpated
SH – possibly extirpated
S1 – critically imperiled
S2 – imperiled
S3 – vulnerable
S4 – apparently secure
S5 – secure
Not ranked/under review
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Available http://www.natureserve.org/explorer. (Accessed: September 4, 2007 ).
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Tufted Hairgrass
Deschampsia cespitosa
Description
Tufted hairgrass is a perennial grass that grows to 4 feet (about 12 dm) in height.
The leaves are arranged alternately, linear in shape, elongate, narrow (1-5 mm in
width), and tend to be clumped at the base of the plant in a tufted manner. The
tiny individual flowers, appearing in May and June, are grouped in pairs in
spikelets that are 2.5 to 5.5 mm in length and are scattered in an open branched
terminal grouping that stands above the leaves. The spikelets are often tinged
with purple.
Distribution & Habitat
Tufted hairgrass has a wide range across the northern part of North America. In
Pennsylvania, it has been documented historically in several widely scattered,
particularly eastern, counties. It grows in various habitats, including serpentine
barrens, riverbed scours, marshes, damp openings, and along streams.
Photo source: PNHP

North American State/Province Conservation Status
Map by NatureServe 2007

Current State Status
The PA Biological Survey (PABS) considers tufted
hairgrass to be a species of special concern, based on the
few occurrences that have been recently confirmed. It
does not have a PA legal rarity status, but has been
assigned a PABS suggested rarity status of
Undetermined. About 10 populations are currently
known from the state.

Conservation Considerations
The viability of the populations on serpentine barrens will require
maintaining early successional, grassland conditions and
controlling invasive species. Active management, such as the use
of fire, scraping the substrate, or mowing, may be needed to create
the proper successional stage and ecological conditions for this species to thrive. The riverine populations of
tufted hairgrass will require maintaining the natural hydrology of the stream, with its seasonal fluctuations in
water levels, as well as retaining the natural conditions of the shorelines and islands. Invasive species may be a
threat in some locations. The viability of populations in wetlands may be enhanced by establishing buffers
around wetlands, controlling invasive species, and protecting the natural hydrology surrounding wetlands.
NatureServe conservation status ranks
G5 – Secure globally; S3 – Vulnerable in Pennsylvania
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Clinton’s Wood Fern
Dryopteris clintoniana

Description
Clinton’s wood fern grows from 1½ to 3 feet (4.5-10 dm) tall. Fertile
fronds, which have the reproductive spores on the underside, are
deciduous and erect. Sterile fronds are smaller, evergreen, and mostly
prostrate on the ground. The leaves are divided into leaflets, or pinnae,
which are themselves lobed or toothed. The lowest pinnae are triangular
in shape and about twice as long as wide. The fertile pinnae are not
turned at an angle to the plane of the overall leaf, unlike the more
common crested wood fern (Dryopteris cristata).
Distribution & Habitat
Clinton’s wood fern has a range from eastern Canada south to the Middle
Atlantic States and the Great Lakes states. In Pennsylvania, it has been
documented historically in numerous widespread counties. It grows in
swampy woodlands.

Photo source USDA-NRCS
PLANTS Database

North American State/Province Conservation Status

Current State Status
The PA Biological Survey (PABS) considers
Clinton’s wood fern to be a species of special
concern, based on the few occurrences that have
been recently confirmed and its wetland habitat.
It does not have a PA legal rarity status, but has
been assigned a suggested rarity status of
Threatened by PABS. About 15 populations,
mostly of them in the northwestern region, are
currently known from the state.

Map by NatureServe 2007

Conservation Considerations
The viability of the known populations of Clinton’s
wood fern and its habitat may be enhanced by
creating buffers around wetlands, controlling of
invasive species, and protecting the natural hydrology
surrounding wetlands.
NatureServe conservation status ranks
G5 – Globally secure; S2 – Imperiled in Pennsylvania.
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White Trout-lily
Erythronium albidum

Description
White trout-lily is a perennial herb, producing a stem 4 to 6 inches (1015 cm) tall. The leaves are basal and paired, usually spotted or mottled,
elliptic or lance-shaped and up to 6 inches (15 cm) long. The white
(sometimes slightly tinged with blue or pink) flowers are produced singly
at the end of long stalks in late April and early May. The flowers nod
downward and have white 6 petals/sepals that curve strongly upward.
Distribution & Habitat
White trout-lily has a distribution from Ontario and New York south into
Texas and the Gulf Coast states. In Pennsylvania, the occurrences are
rather widespread throughout the state, particularly along the major
rivers and streams. The species grows in bottomlands, floodplains, and
lower slopes, especially on limestone substrates.
North American State/Province Conservation Status
Map by NatureServe 2007

Photo Source: PNHP

Current State Status
The PA Biological Survey (PABS) considers white
trout-lily to be a species of special concern, based on
the relatively few occurrences that have been
recently confirmed. It does not have a PA legal
status, but has been assigned a suggested rarity
status of Undetermined by PABS. meaning that
more information is needed before a more definitive
rarity status can be designated.

Conservation Considerations
More field surveys are needed to determine the range, abundance,
and ecological requirements of the white trout-lily before a more
definitive conservation status, if needed, can be assigned.

NatureServe conservation status ranks

G5 – Globally secure; S3 – Vulnerable in Pennsylvania
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CREEPING SNOWBERRY (Gaultheria hispidula)
Heath Family (Ericaceae)
Pennsylvania Plant Species of Concern
State Rank: S3 (vulnerable), Global Rank: G5 (secure)

SIGNIFICANCE

The creeping snowberry has been given a status of Rare on the Plants of Special Concern
in Pennsylvania list by the Pennsylvania Biological Survey and the Department of
Conservation and Natural Resources, based on the relatively few historical and recent
records that have been documented in the state.

DESCRIPTION
The creeping snowberry is a matlike, creeping, evergreen shrub. All parts of the plant
have a wintergreen odor when bruised. The leaves are alternately arranged, mostly less
than one centimeter in length, and have scattered brownish hairs on the undersurface. The
flowers are greenish/white, occur singly along the stem, and appear in spring. The fruit is
white and berry-like. The species is easily recognized at any time of the year.

HABITAT

The species grows in cool, damp or wet woods and boggy places, often being found on
rotting logs, sphagnum hummocks, and other moss-covered substrates.

RANGE

The creeping snowberry is widely distributed in the more northern and cooler portions of North America. It appears to be restricted to
the northern counties in Pennsylvania.

North American State/Province Conservation Status
Map by NatureServe (2007)

State/Province
Status Ranks
SX – presumed extirpated
SH – possibly extirpated
S1 – critically imperiled
S2 – imperiled
S3 – vulnerable
S4 – apparently secure
S5 – secure
Not ranked/under review
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Eastern prairie fringed-orchid (Platanthera blephariglottis)
Orchid Family (Orchidaceae)
Plant Species of Concern
State rank: S2S3 (imperiled), Global rank: G4G5 (apparently secure)
Description – Eastern prairie fringed-orchid grows 16--30 inches tall with a
cylindrical cluster of flowers at the top of a leafy stem. Blooming from July into early
August, the individual flowers have a fringed lip and a long slender spur. The leaves
are alternately arranged on the stem below the flowers.

Habitat - This species grows in sphagnum bogs, acidic swamps and other open boggy
areas. It is often found with cranberry and various sedges in a bed of sphagnum moss.
Range - The total range of white fringed-orchid extends from Newfoundland, Ontario,
and Michigan south to Florida and Texas.
In Pennsylvania eastern prairie fringed-orchid is limited to a few clusters of sites in the
glaciated portions of the northeast and northwest and a few scattered sites at high
elevations along the Allegheny Front.

Management Issues - The high moisture levels and very acidic soils that characterize
the habitat of white fringed-orchid provide protection from some types of disturbance. However, like many of our native
orchids, this species is subject to damage from deer browsing. Shading due to forest succession could also be a problem
in some sites.
North American State/Province Conservation Status
Map by NatureServe (September 2007)

State/Province
Status Ranks
SX – presumed extirpated
SH – possibly extirpated
S1 – critically imperiled
S2 – imperiled
S3 – vulnerable
S4 – apparently secure
S5 – secure
Not ranked/under review
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Available http://www.natureserve.org/explorer.
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Mountain Starwort (Stellaria borealis)
Plant Species of Concern
State Rank: S1 (critically imperiled), Global Rank: G5 (secure)

Identification
The mountain starwort is a small, slender, rather delicate perennial that is
usually less than eighteen inches in height. The leaves have a lance or
linear-lance shape and are oppositely arranged. The flowers are only a
few millimeters long, often lack petals, and are grouped individually or in
a cluster that are present from May to August. The fruit is a many-seeded
capsule. Other species in the genus Stellaria have a similar general
appearance and also grow in wetlands.
Habitat
The species grows in wet soil in and around seeps, springs, and streamlets
in cool woods and swamps. The mountain starwort is widely distributed
in the more northern and cooler portions of North America. It occurs
mainly in the northern and mountain counties in Pennsylvania.
Status
The mountain starwort has been given a status of Undetermined on
the Plants of Special Concern in Pennsylvania list by the
Pennsylvania Biological Survey and the Department of Conservation
and Natural Resources, based on the relatively few historical and
recent records that have been documented in the state.

Conservation
More field work is needed in order to determine if the species should be of conservation concern. The plant is easily
overlooked due to its inconspicuous appearance and wetland habitat.
North American State/Province Conservation Status
Map by NatureServe (2007)
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Appalachian blue violet (Viola appalachiensis)
Pennsylvania Threatened Plant Species
State Rank: S2 (imperiled) Global Rank: G3 (vulnerable)

What it looks like:
The Appalachian blue violet is a low-growing herb with perennial stems which first
grow upright but eventually lay flat and grow roots, facilitating the plant’s spread.
Later in the season, the plant often has a distinct mat-forming habit. It is very similar
to Walker’s violet (Viola walkeri) and the American dog-violet (V. conspersa), and it
was once thought to be a hybrid of these species. However American dog-violet’s
stems are deciduous, dying away every year; and the leaves of Walker’s violet are
covered in fine hair, where those of the Appalachian blue violet are almost entirely
smooth.
Flowers are pale violet with darker stripes, with one petal forming a spur that

Western Pennsylvania Conservancy 2002

extends behind the corolla.
Leaves are wide and heart-shaped with shallow, rounded teeth.

Where it is found:
Appalachian blue violets grow in serpentine barrens and rich
forests in the southern Applachian mountains. It has only been
found in Pennsylvania, West Virginia, Maryland, and North
Carolina. They also grow well in disturbed areas, and have been
found on ground that is regularly mowed, on dirt roads, and in old
fields.

Why it is rare:
The primary reason for concern with this species is
its limited global range. However, it is thought that
this species has been frequently overlooked and may
be more common than records indicate, and in most
of its range most of the documented populations still
exist.

North American State/Province Conservation Status
Map by NatureServe

State/Province
Status Ranks
SX – presumed extirpated
SH – possibly extirpated
S1 – critically imperiled
S2 – imperiled
S3 – vulnerable
S4 – apparently secure
S5 – secure
Not ranked/under review

Conservation considerations:
Since the Appalachian blue violet seems to colonize
human-disturbed areas, it has strong prospects for
recovery. The species would benefit from measures
to control or extirpate invasive exotic competitors;
reduction of habitat fragmentation and land-use conversion may also benefit this species.
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