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PREFACE

Since 1991, the Pennsylvania Natural Heritage Program has conducted County Natural Heritage Inventories
(CNHIs) as a way to both gather new information and to pass along what we have learned to those responsible for
making decisions about resources, as well as to community members of that county.

This report represents an important assemblage of that information. The McKean County Natural Heritage
Inventory is not only a source of information; it is unique in providing a comprehensive look at the exceptional
living resources in the county. In many ways, it is also an introduction and an overview of the county’s biological
wealth. Although areas are mapped and discussed, the details in the report do not do justice to the resources
found there. It is up to the people of the county to fully explore and appreciate the resources in their communities.

Consider the inventory as an invitation for the people of McKean County to explore and discuss their natural
heritage. Realize 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. Ultimately, it will be up to the landowners and the
people of McKean County to determine how these areas might be used and protected.

Here are some examples of how the inventory and the Natural Heritage Areas (NHAs) identified can be used by
various groups and people:

Planners and Government Staff: Typically, the planning office in a county administers county inventory
projects. 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 Pennsylvania Game Commission, the Pennsylvania Bureau of Forestry, and
the 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 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. Natural Heritage
Inventories 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 long before
establishing footprints or alignments and before applying for permits. This allows projects to change early on
when flexibility is at a maximum.

Additionally, environmental consultants are increasingly called upon to produce resource plans, such as Rivers
Conservation Plans or Greenway Plans, that must integrate a variety of biological, physical, and social
information. County Natural Heritage Inventories can be used to define watershed-level resources and priorities
for conservation in these and other resource plans.

Developers: Working with environmental consultants, developers can consider options for development that add

value and protect key resources. Incorporating greenspace, wetlands, and forest riparian buffers into various
kinds of development can attract homeowners and businesses that desire to have natural amenities and attractive
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landscapes nearby. Just as parks have traditionally raised property values, so too can natural areas. County
Natural Heritage Inventories can suggest opportunities where development and conservation can complement one
another.

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 communities that are
critical to maintaining biological diversity. Teachers can use Natural Heritage Inventories to show students where
and why local and regional diversity occur. With proper 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 sort of planning and
prioritization, and are now engaged in conservation efforts on highly significant sites in individual counties and
for the state in general.

The results presented in this report represent a snapshot in time, highlighting the sensitive natural
areas within McKean County. The sites in the McKean County Natural Heritage Inventory have
been identified to help guide wise land use and county planning. The McKean County Natural
Heritage Inventory is a planning tool, but is nof meant to be used as a substitute for environmental
review, since information is constantly being updated as natural resources are 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/. 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.
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Figure 12. Areas of contiguous forest and wetland habitat in McKean County, Pennsylvania.

Road traffic and maintenance of right-of-ways contribute at least six different classes of chemicals to the
environment: heavy metals, salt, organic pollutants, ozone, nutrients, and herbicides (Forman & Alexander 1998,
Trombulak and Frissell 2000). Heavy metals, which include lead, aluminum, iron, cadmium, copper, and
manganese, contaminate soils, plants, and invertebrates up to 200 m from roads, as well as vertebrate fauna
foraging within the affected zone (Trombulak and Frissell 2000). One study found elevated lead concentrations in
tissue of several small mammal species in a narrow zone by roads (Getz et al. 1977, cited in Forman and
Alexander 1998). Deicing salts contribute ions to the soil, altering pH and soil chemical composition, which
effects plant growth (Forman and Alexander 1998, Trombulak and Frissell 2000). Airborne sodium chloride from
snowplowing may cause leaf injury to trees (e.g., white pine) up to 120 m from a road, especially downwind and
downslope (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). Vehicles produce ozone, which increases the concentration of this gas
in the lower atmosphere where it acts as a greenhouse gas (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). Herbicides are often applied to roadsides and utility right-of-
ways to control woody plant growth. Forest edge and interior plant species can be damaged or destroyed by
drifting or misapplied herbicide (Williams 1995, Forman and Deblinger 2000).

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.
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Landscape Analysis

Based on the National Land Cover Data Set for Pennsylvania (USGS 2001), forests and wetlands cover roughly
556,570 acres, or 88 percent of McKean County. Of that, 63 percent is interior forest habitat - defined as being
over 100 m from either a fragmenting feature or forest edge (Goodrich et al. 2003). Hardwood forest accounts for
74 percent of the county's forest. The remainder is comprised of coniferous forest (0.4%), mixed conifer-
hardwood forest (12%), shrub/scrub - areas dominated by true shrubs, forest in an early successional stage, or
trees stunted from environmental conditions (0.7%), and wetlands (0.2%).

The results of the landscape analysis to identify contiguous areas of forest and wetland habitat in McKean County
are shown in Figure 12, page 39. The vast majority of contiguous forest occurs in blocks of less than 250 acres
(see Figure 13); of the 653 blocks that comprise the 1 to 250 acre size class, only 36 cover an area greater than
100 acres, and of those 36 forest blocks, only eight are larger than 200 acres. Roughly ten percent of the
identified forest blocks are larger than 1,000 acres.

The forest blocks greater than 1,000 acres represent potential habitat for area-sensitive species. Robbins et al.
(1989) found the minimum preserve size for forest birds to be 988 acres. This is not to say, however, that area-
sensitive species will not be found in forested areas less than that which they require, but their reproductive
success may be significantly reduced, resulting in population declines (Goodrich et al. 2003). During nesting
season, the home range of a pair of Northern Goshawk may encompass an area ranging from 1,400 acres to 8,600
acres (Squires & Reynolds 1997). Bobcat territories can extend up to 1,700 acres (Cizek 2002). Black bear males
establish ranges large enough to secure mates as well as food. A male range averages 20,000 acres and typically
encompasses 7-15 female territories (Rogers 1999). Anderson and Vickery (in press) suggest that a minimum
forest area of 25,000 acres is required to both absorb damage from large-scale disturbances such as tornados and
to sustain resident populations of area-sensitive species.

Landscape-scale Conservation Area Results

This report focuses primarily on rare, threatened, and endangered species and natural communities at the scale of
local occurrences; such occurrences are addressed in the Results by Municipality section. This section considers
the county from a landscape-scale perspective, and approaches conservation and forest management at this scale.

Figure 13. Distribution of forest blocks across size classes.
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The Importance of Riparian Forest

Riparian zones occur at the interface of terrestrial and aquatic ecosystems, and are among the most dynamic, diverse,
and productive of ecological systems (Gregory et al. 1991; Naiman et al. 1993, cited in Williams 1996). Such
riparian areas are particularly important in supporting the health of the aquatic community, and when forested,
provide important habitat to terrestrial species as well. Forested riparian buffers function to stabilize stream
hydrology, maintain the physical integrity of the stream channel, and intercept sediments and chemicals before they
enter the stream. Riparian buffers are also critical in maintaining a natural cycle of nutrient input and uptake in the
stream, providing a source of organic matter while filtering nutrients contained in runoff. In addition, a forested
riparian buffer supports habitat conditions necessary for a diverse assemblage of native species in the stream; it
regulates air and water temperatures, and provides food and cover for fish, amphibians, invertebrates, and other
wildlife (Harding et al. 1998; Maryland DNR 1999). Forested riparian corridors also represent complex gradients
that can include variation in elevation, frequency of flooding and duration, substrate conditions, nutrients, and light
that produces a mosaic of plant communities extending from the stream into the forest (Williams 1996). Indeed, in
Allegheny Plateau landscapes, the more frequently inundated areas of headwater riparian forests represent important
centers of vascular plant diversity compared to mesic floodplains and adjacent hill-slopes (Williams 1996).

EIk River LCA

Keating Summit LCA
Lookout Mountain LCA
State Line LCA
Stickney LCA

Tracy Ridge LCA

These Landscape Conservation Areas have been designated around extensive areas of contiguous forest. They
contain blocks of forest ranging from 5,300 acres to more than 36,000 acres and represent some of the most
ecologically significant regions in the county.

Elk River LCA contains over 36,000 acres of near contiguous forest. This LCA contains the headwaters for many
important streams that feed Potato Creek and support numerous species of special concern, excellent fisheries,
and exceptionally scenic waterways. Lying in both Elk and McKean Counties, the greatest majority of this LCA
is in private holding (85%).

Keating Summit LCA encompasses 19,656 acres of forest, making it the second largest block of contiguous forest
in the county. Approximately 77 percent of this LCA is interior forest. While this LCA represents a large block
of forest, it has a large perimeter-to-area ratio and thus is the forest-based LCA most impacted by edge effects.

Lookout Mountain LCA is 13,300 acres in size and is delineated around a forest tract that lies in both Potter and
McKean Counties. Only a little more than a quarter of the land is publicly owned (29%) and is part of the
Susquehannock State Forest. The LCA lies between two waterways — the Allegheny River and the Allegheny
Portage Creek. Other boundaries of this site include Card Creek Road in the east, SR 155 in the west, and Reed
Run Road to the south.

Table 6. Ownership of lands within Landscape Conservation Areas.

Total Area Private Ownership Public Ownership (acres)

Landscape Conservation Area (acres) acres % of National State Game State State

total Forest Land Forest Park
Allegheny Wetland Complex 6,132 4,852 79% 0 1,280 0 0
Elk River 36,016 30,625 85% 0 4,831 560 0
Keating Summit 19,656 17,016  87% 0 670 1,970 0
Lookout Mountain 13,300 9.463 71% 0 0 3837 0
Potato Creek 36,737 35637 97% 0 1,100 0 0
State Line 12,652 385 3% 2,982 0 0 9,285%
Stickney 5,804 100 2% 5,704 0 0 0
Tracy Ridge 10,073 239 2% 9,834 0 0 0
Upper Allegheny River 23,627 20,728 88% 0 2,768 131 0

* Alleghany State Park, New York
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Freshwater Mussel Conservation

(Source: Walsh et al. 2007b)

Freshwater mussels are generally indicative of habitat types that are rare in the Commonwealth. Mussel
species are typically found in watersheds at least 75 km? (29 mi®) in size that are drained by medium or
large sized streams. Mussel richness generally increases with increasing watershed size (Strayer and Jirka
1997), so the largest rivers in Pennsylvania, like the Ohio, Allegheny, Susquehanna, and Delaware Rivers
tend to have the most species-rich mussel communities. Large streams and rivers of good quality without
major habitat alterations are becoming increasingly rare.

Water quality threats to mussels include toxic and organic compounds released from industrial and
municipal point sources. In recent decades, regulations of gross point source discharges have sufficiently
improved water quality and allowed mussels to re-colonize 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 many instances, mussels are seemingly undisturbed, compared to other aquatic
organisms, by agricultural pollution. But 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, most likely due to combined effects of altered hydrology, excess
sediment and nutrients, and warm water temperatures (Strayer and Jirka 1997).

Dams impact mussel communities through hydrologic alteration, disrupted connectivity, habitat
alteration, and changes in thermal properties. Dams restrict the movement of host fish and thus glochidia
(larval mussels) carried by their hosts are similarly restricted in distribution. Alterations in the stream
channel above and below the dam may potentially alter available habitat for mussel communities. Water
quality and temperature can be largely altered in a reservoir. Impoundment management and drawdown
plans can be important for maintaining mussel communities.

Mussel habitat requirements are not well known. Protecting habitats where mussels are currently
occurring is a first step to ensuring the long-term mussel resource. Protection from major channel
alteration by bridges, dams, dredging is important for maintaining habitat. Preventing excessive amounts
of sediments, nutrients, and toxins in streams and rivers will maintain good water quality to support
healthy mussel communities. Adopting zoning, stormwater detention ordinances, and natural resource
protection ordinances will help protect mussel resources. Reducing the effects of urbanization through
control of quantity and quality of stormwater will also help protect these habitats.

Many experts believe that effective aquatic conservation will result only from the protection of ecological
and evolutionary contexts, which they equate with biological organization above the level of individual
species (e.g. Angermeier and Schlosser 1995). Targeting biological communities is a proactive approach
to biodiversity conservation because it protects whole assemblages of species before any single species
declines into imperilment. All species are protected: the common, the rare, and those not yet known
(Higgins et al. 1998). Pennsylvania is fortunate to harbor many inland freshwater mussel taxa that are
globally rare. By conserving the processes that support these species, we are better able to conserve the
species. Thus, it is important to protect examples of each mussel community and protect watersheds that
contain rich mussel populations to effectively protect the biodiversity of the state, and the nation.
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CORYDON TOWNSHIP

channels and erosion and sediment pollution in streams. Loss of forest cover within the core areas would likely
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, road construction, and
oil and gas 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.

Sugar Run CA
Whitney Run CA

These sites, both located within the Allegheny National Forest, have been designated around sections of
headwater stream and adjacent riparian forest habitat that supports populations of the northern water shrew
(Sorex palustris albibarbis), an animal of concern. This species is currently under consideration for listing as rare
by the Pennsylvania Biological Survey.

The northern water shrew is a boreal species, also inhabiting relict habitat in the southern Appalachian Mountains.
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 rosebay (Rhododendron
maximum; Merritt 1987). This species requires high quality water and abundant cover such as rocks, logs, or
overhanging stream banks. Water shrews, voracious predators primarily of aquatic macroinvertebrates, have an
extremely high metabolic rate and must feed frequently.

The section of Sugar Run that lies within the Conservation Area is a moderately small, forested stream that flows
over rock and cobblestone. Eastern hemlock (Tsuga canadensis), yellow birch (Betula alleghaniensis), black
cherry (Prunus serotina), and red maple
(Acer rubrum) make up the canopy of the
riparian forest within the core of this site.
Rosebay (Rhododendron maxima)
dominates the shrub layer. Plants found in
the herbaceous layer of the riparian forest
include partridgeberry (Mitchella repens),
hay-scented fern (Dennstaedtia
punctilobula), evergreen wood fern
(Dryopteris intermedia), and various grasses
sedges. A notable feature of the forest along
the stream is the relatively large quantity of
downed wood. Other small mammal species
captured along the stream include deer
mouse (Peromyscus maniculatus), rock vole
(Microtus chrotorrhinus), woodland vole
(Microtus pinetorum), southern red-backed
vole (Clethrionomys gapperi), and -
woodland jumping mouse (Napaeozapus Typi
insignis).

T oI o =, : iy
cal habitat bordering Sugar Run with abundant dead wood
Photo source: Western Pennsylvania Conservancy
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FOSTER TOWNSHIP

PNDI Rank* State Legal Last Quality*
Global State Status* Observed Y
NATURAL HERITAGE AREAS:
Cobb Hollow Upland Conservation Area High Significance
Swainson’s thrush (Catharus ustulatus) G5 S2S3B CR 2005 E

*Please refer to Appendix III (pg. 163) for an explanation of Element Ranks, Legal Status, and Quality Ranks.
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HAMILTON TOWNSHIP

Hamilton Township, which borders Warren County, encompasses almost 74 square miles of a predominantly
forested landscape. The township lies entirely within the proclamation boundary of the Allegheny National
Forest, with private landholdings accounting for 38 percent of the land ownership in the township. Oil and gas
development is extensive, and is most concentrated in the eastern half of the township.

Briggs Run CA

This Conservation Area above the Chappel Fork supports
a population of great-spurred violet (Viola selkirkii).
This species is primarily found on the limestone ledges in
the undisturbed forested area of this run.

Threats and Stresses

Populations of great-spurred violet are generally small
and localized because of the species narrow habitat
requirements. Any changes in the environment that
expose the limestone ledges or remove the forest cover
would be expected to have negative impact on this
population. Non-point source pollution from oil and gas
exploration or other development upslope would have a
negative affect on this population.

- Ty ;-rt' -
great-spurred violet (Viola selkirkii)
photo source: PNHP

Conservation Recommendations

Forest cover in the immediate watershed surrounding the ledges should be left intact because alterations in light
levels and local microclimate could diminish the suitability of the site.

Chappel Bay CA
Red Bridge CA

Both of these Conservation Areas include portions of the shore of the Allegheny Reservoir, where the lakeside
habitat experiences fluctuating water levels, with conditions ranging from complete inundation to aridness during
periods of drought.

The Red Bridge Conservation Area takes in a portion of Kinzua Creek, where it transitions into the Kinzua Bay of
the Allegheny Reservoir, that supports a nesting pair of osprey (Pandion haliaetus), as well as the seasonally
flooded banks of the bay that provide habitat for thread rush (Juncus filiformis), a state-rare plant. The Chappel
Bay Conservation Area, located along a portion of shoreline in Chappel Bay where Hemlock Run enters the
reservoir, supports a small population of thread rush. Within both of these sites, thread rush marks the transition
zone between a sparse, low-growing plant community that occurs along the shore below the normal waterline and
the more lush wetland plant community that begins at the high water line.

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 state, 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 (10-20 km); shallow waters (0.5-2 meters deep) which
generally provide 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 fish-eating birds,
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HAMILTON TOWNSHIP

osprey generally defend only nest sites, not feeding territories. See the Osprey fact sheet on page 180 for more
information on this species.

Threats and Stresses

Populations of thread rush are generally small and localized, only rarely occurring across extensive areas of
suitable habitat. This species appears to have broad hydrologic requirements being found in a wide variety of
wetland or riparian habitats. Any changes in the environment that raise or lower water levels would be expected
to have negative impact on some existing plants. However, it appears the species is capable of dispersing to other
suitable sites during such times. Thus it appears there are both positive and negative responses by this species to
periodic hydrological changes (Hays 2001a).
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 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

Thread rush growmg at Red Brldge The patches of thread -
rush roughly mark the normal water line of the reservoir.

This ph k i i f ht. : .
Photo Sourcefs\;;,cmo was taken during a period of drought 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 sites. Fishing is the
primary recreational activity at Allegheny Reservoir and boats with motors are permitted. Human disturbance
near the osprey 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 thread rush
occurrences and the osprey nest, and monitor the nest annually.

Kiasutha Campground CA

This Conservation Area is delineated around an area of upland hardwood forest adjacent to the Allegheny
Reservoir that provides habitat for sensitive species of concern 7, a species of conservation concern in
Pennsylvania.

Sensitive species of concern 7 needs tall trees or cliffs near large bodies of water, and the same site may be used
year after year or the species may alternate between two sites in successive years. This species feeds

opportunistically on fishes, injured waterfowl and seabirds, various mammals, and even carrion (NatureServe
2007).
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Threats and Stresses

Major threats to sensitive species of concern 7 include
disturbance by humans, pesticide contamination, habitat
loss, decreasing food supply, and illegal shooting. This
species is susceptible to the concentration of toxic
chemicals from lower trophic level and is vulnerable to
accumulated toxins. This vulnerability was
demonstrated by the dramatic decline in its numbers
following the widespread use of the pesticide DDT (an
organochlorine) after World War II. Human intrusion,
particularly during the period between breeding and the
maturing of the young, can have a negative impact. This

species generally shows a high degree of adaptability i ; \

and tolerance if the human activity is not directed toward Maine Snaketail (Ophiogomphus mainensis)
them. However, chronic disturbance results in the disuse Photo Source: Tom Murray
of areas by sensitive species of concern 7 (NatureServe

2007).

Conservation Recommendations

Human intrusion and disturbance should be avoided in both the core habitat and supporting landscape between
January 1* to August 31%, and timber harvesting, road building, and other habitat-altering activities should not
take place in the core habitat area during any time of the year.

Klondike Upland CA

This Conservation Area is discussed under Corydon Township (page 68). It is designated around an area of
mature northern hardwood forest within this site provides habitat for sensitive species of concern 6, a species of
conservation concern in Pennsylvania. Timber harvesting should be avoided completely within the core habitat
area and harvesting within the supporting landscape should take into account potential impacts to the species of
concern.

Kinzua Creek CA

This site includes approximately three km (1.9 mi) of Kinzua Creek, as well as extending 1.5 km (0.9 mi) up
Meade Run from its confluence with Kinzua Creek. The portion of Kinzua Creek encompassed within this
Conservation Area is a medium to high gradient stream characterized by shallow riffles and runs. The substrate is
dominated by coarse gravel and cobbles, with scattered small boulders; occasional sand-bars are also present (Bier
et al. 1997). This section of Kinzua Creek, along with a wetland complex near the mouth of Meade Run, supports
at least 33 species of odonates; of these, six are presently considered species of special concern: northern pygmy
clubtail (Lanthus parvulus), harpoon clubtail (Gomphus descriptus), Maine snaketail (Ophiogomphus
mainensis), ocellated darner (Boyeria grafiana), superb jewelwing (Calopteryx amata), and zebra clubtail
(Stylurus scudderi). Additionally, the flowing waters of this Conservation Area support a population of
American brook lamprey (Lampetra appendix), a species currently under consideration for listing as rare by the
Pennsylvania Biological Survey. Please refer to the preceding summary table for a complete list of dragonfly
species found at this site.

Other fish species observed within this site include blacknose dace (Rhinichthys atratulus), creek chub (Semotilus
atromaculatus), white sucker (Catostomus commersoni), mottled sculpin (Cottus bairdi), and three species of
darter (Etheostoma spp.) — indicator species for a coolwater stream community within the Ohio-Great Lakes
Basins in Pennsylvania (Walsh et al. 2007b). This community type occurs in small to medium-sized streams at
moderate to high elevations, and typically has a neutral pH (~7.0; Walsh et al. 2007b). Fish occurring within the
coolwater stream community are habitat generalists and generally pollution tolerant.
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The supporting landscape extends upstream for five kilometers from the boundary of the core habitat, and
captures the viewshed of the core habitat and the riparian zone of the main stem of the creek, plus tributaries and
their riparian zones.

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 Conservation Areas
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 molting of the exoskeleton),
feeding on small aquatic organisms until they eventually emerge from the water as terrestrial adults.

The American brook lamprey requires cool, clear water and inhabits large creeks and small to medium rivers
where adults can be found in riffles with a gravel or sand substrate, while juveniles inhabit sandy or silty pools
(Page and Burr 1991). This species has a complex life cycle that includes an extended larval stage before
transformation into an adult stage. Eggs 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. The adult does not feed, and
immediately begins spawning, with death following shortly thereafter (NatureServe 2007).

Threats and Stresses

All the rare species occurring within this Conservation
Area 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 likely 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.

Conservation Recommendations

ocellated darner dragonfly (Boyeria grafiana) Preserving forested stream corridors is key to maintaining

Photo source: Rick Koval high water quality. Timbering, road construction, and oil

and gas development or other construction activities should be kept well away from riparian corridors in order to
avoid degrading important aquatic and streamside habitat.

Kinzua Creek below Westline CA

This section of Kinzua Creek encompasses areas of medium to high gradient stream characterized by shallow
riffles and runs and supports ocellated darner dragonfly (Boyeria grafiana), a species of special concern.. The
substrate is dominated by coarse gravel and cobbles, with scattered small boulders; occasional sand-bars are also
present.

90



LAFAYETTE TOWNSHIP & LEWIS RUN BOROUGH

Lafayette Township encompasses slightly more that 72 square miles in the central region of McKean County.
Roughly 83 percent of the township is forested, however the pattern of forest cover is highly fragmented due to
widespread oil and gas development. Public lands make up 43 percent of the landholdings in the township.

The borough of Lewis Run lies along the northern boundary of Lafayette Township, where Lewis Run flows into
Tunungwant Creek. An important issue related to the administration of population centers is the appropriate
management of storm-water and sewage to minimize impacts to area streams.

Bingham CA

This Conservation Area is delineated around the disturbed habitat of a tank farm and a section of railroad grade,
and an adjacent small depression wetland. The disturbed habitats, characterized by their openness and sparse
herbaceous layers, support a population of Case’s ladies’-tresses (Spiranthes casei).

The range of Case’s ladies’-tresses extends from Nova Scotia and
Maine, south to northern Pennsylvania, and west to Michigan and
Wisconsin (Gleason and Cronquist 1991). This species is considered
globally apparently secure, but is listed as critically imperiled in
Pennsylvania and Vermont. In Pennsylvania, it is currently known to
occur only in McKean County (NatureServe 2007). Spiranthes casei, a
member of the orchid family, was only recognized as a separate
species in 1974 (Catling and Cruise 1974). It is a colonizer of
disturbed sites, where it grows in dry, open, sandy soil (Rhoads and
Klein 1993, Rhoads and Block 2000). In McKean County, this species
is most often found growing along railroad grades where the
herbaceous layer is relatively sparse.

The small seepage wetland, bounded by drier hemlock forest, contains
a dense shrub layer dominated by black chokeberry (Aronia
melanocarpa) and northern arrow-wood (Viburnum recognitum), with
oblong-fruited serviceberry (Amelanchier bartramiana) scattered
throughout. A single small clump of creeping snowberry (Gaultheria
hispidula) was found growing on a hummock formed around a
decaying hemlock stump, typical habitat for this plant. (See the fact
sheet on page 193 for further discussion of this species.)

serviceberry (Amelanchier sp.)
Photo source: Jim Stasz, USDA

Oblong-fruited serviceberry can be found growing from Labrador to Minnesota and south to Pennsylvania. In
Pennsylvania, this species is only known to occur in McKean, Monroe, and Sullivan Counties (NatureServe
2007). Amelanchier bartramiana is a perennial shrub that favors the acid soils of swamps, sphagnum bogs, and
peaty thickets (Rhoads and Klein 1993).

Threats and Stresses

Threats to Case’s ladies’-tresses are poorly known. Succession of the occupied habitat from a disturbed, sparsely
vegetated to a more densely vegetated state would likely result in the disappearance of this species from the site.

The westward migration of the hemlock wooly adelgid (4delges tsugae), currently documented in 49 counties in
the eastern two-thirds of Pennsylvania (PA Bureau of Forestry 2006), poses a potential threat to the hemlock trees
in the region. The hemlock wooly 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.
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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 all the plant species of concern within the site, as they are best adapted to cooler,
more northern climates. Additionally, creeping snowberry appears to have narrow hydrologic requirements
typical of those 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 adversely affect the creeping snowberry
(Hays 2001). Given the limited amount of suitable habitat in the wetland, and the very small population size of G.
hispidula, it is probable that this species will disappear from this site if the habitat is altered in any way.

Conservation Recommendations

The current conditions within the sites are compatible with maintaining these populations. The landowners
should be apprised of the presence of the rare plants on their lands, if they are not already aware of it, and
encouraged to consider possible impacts to the species when planning any changes to how they’re currently
managing the occupied habitat.

Kinzua Creek below Westline CA

This site encompasses areas of medium to high gradient stream characterized by shallow riffles and runs. The
substrate is dominated by coarse gravel and cobbles, with scattered small boulders; occasional sand-bars are also
present. This section of Kinzua Creek supports ocellated darner dragonfly (Boyeria grafiana), a species of
special concern.

Threats and Stresses

This species depends upon high-quality stream habitat for its continued success and is 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 likely 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.

Conservation Recommendations

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

Mount Alton Roadside CA

Mount Alton Roadside CA encompasses an area of roadside along
Route 59 that serves as habitat for a population of queen-of-the-
prairie (Filipendula rubra), a plant considered to be imperiled to
critically imperiled in Pennsylvania.

Queen-of-the-prairie, a member of the rose family, is a clonal
species that can be found growing in calcareous fens, moist
meadows, thickets, and roadsides of the north-central United States
(Aspinwall and Christian 1992, Rhoads and Klein 1993). This
species approaches the eastern extent of its range in Pennsylvania.
Filipendula rubra reproduces asexually by underground rhizomes
and sexually by seed. Individual ramets, or members of a clone

Showy inflorescence of queen-of-the-prairie.
Photo: Robert Bierman, WISFLORA.
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(one plant with many individual shoots), grow from one to two meters tall; a single clone may spread over tens of
square meters (Aspinwall and Christian 1992). The showy flowers of queen-of-the-prairie make it an attractive
garden plant, and a number of nurseries throughout the nation offer it for sale. The population at this site is
presumably naturally established but may be an escape from a nearby garden.

Threats and Stresses

In addition to the scarcity of preferred habitat, a principal reason for the rarity of this species is its limited ability
to reproduce sexually. Filipendula rubra is self-incompatible (Aspinwall and Christian 1992), or in other words,
when pollen from one flower of a clone pollinates another flower within the same clone, non-viable seed is most
often the result. Because genetically different populations of queen-of-the-prairie tend to be widely separated
from one another, cross-pollination does not often occur within this species.

The queen-of-the-prairie at this site could be impacted by activities associated with roadside maintenance such as
mowing, herbicide use, or (excessive) use of road salt. Any activities with the potential to alter the hydrology of

the immediate area, such as ditching for water control, could also negatively impact the plant.

Conservation Recommendations

Informing road maintenance crews about the presence of queen-of-the-prairie at this site would be a good first
step in protecting the plant population. Maintenance activities should be evaluated for their effects on the plants
growing near to the road. Upkeep of the roadside should be restricted to mowing. If possible, mowing should not
occur until after the plants have flowered and any viable seeds have matured, in order to increase the possibility of
a viable seed bank for maintenance or expansion of the population.

Mount Alton Wetland CA

This Conservation Area is delineated around a shrub-
dominated, beaver-influenced wetland located at the
headwaters of an unnamed tributary of Kinzua Creek.
The ponded water within the site serves as habitat for
red-waisted whiteface (Leucorrhinia proxima), an
imperiled dragonfly species in Pennsylvania, and
American emerald dragonfly (Cordulia shurtleffii), a
dragonfly species considered vulnerable in the state.
The open sedge meadows and wet grasslands of the
wetland support a population of Silver-bordered
fritillary butterfly (Boloria selene myrina).

Odonates have three stages in their life cycle: egg,

Red-waisted whiteface (Leucorrhinia proxma) nymph, and adult. Dragonflies and damselflies

Photo source: Mike Reese, www.wisconsinbutterflies.org typically lay their eggs in water. The red-waisted
whiteface and American emerald are pond-breeding

odonates that prefer marshy or boggy ponds and lakes. 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).

Threats and Stresses

The rare species at this site appear to be under no imminent threat. However, development, road maintenance,
trail expansion or oil and gas exploration could affect the site through siltation or changes in hydrology upslope.
The upslope forested areas should also be maintained intact.
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Conservation Recommendations

Activities such as road development, timber harvesting, and oil and gas development should be avoided in the
vicinity of the wetland. However, if such activities cannot be eliminated, the use of Best Management Practices
(BMPs) can prevent or minimize the impact of these activities on the wetland habitat.

Pine Run Roadside CA

This site encompasses roadside habitat occupied by a
population of American feverfew (Parthenium integrifolium).
This is the only population that has been documented in
Pennsylvania since 1963 (PNDI 2007).

American feverfew is a perennial herb that grows in prairies,
rock outcrops, waste places, and roadsides throughout the
eastern United States, excepting the extreme north. It has a
long history of medicinal use; the Catawba used a poultice of
fresh leaves to treat burns and rubbed the ashes of burned
leaves on the sore backs of horses (Moerman 1999). The
flowering tops were once used to treat intermittent fevers (such
as malaria). One study suggests that P. integrifolium may
stimulate the immune system (Foster and Duke 1990).

Threats and Stresses

This site is located in an area that is primarily residential, and a
section of the occupied habitat has been divided into smaller
plots for resale. A portion of the American feverfew
population extends into a homeowner’s lawn and is being
mown on a regular basis. In addition, activities associated
with roadside maintenance such as mowing, herbicide use, or

(excessive) use of road salt may be impacting the population. American feverfew (Parthenium integrifolium).
Photo source: Merel R. Black, WISFLORA.

Conservation Recommendations

Informing the landowners and road maintenance crews about the presence and significance of the American
feverfew at this site would be a good first step in protecting the plant population. Maintenance activities should
be evaluated for their effects on the plants growing on the road-bank. Upkeep of the roadside should be restricted
to mowing. If possible, mowing should not occur until after the plants have flowered and any viable seeds have
matured.

Sugar Run CA

This site, located within the Allegheny National Forest, has been designated around sections of headwater stream
and adjacent riparian forest habitat that supports populations of the northern water shrew (Sorex palustris
albibarbis), an animal of concern. This species is currently under consideration for listing as rare by the
Pennsylvania Biological Survey and more information on this site can be found on page 70.
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PNDI Rank* State Legal Last -
Global State Status* Observed QY

NATURAL HERITAGE AREAS:

Allegheny Portage Creek Conservation Area Exceptional Significance

American brook lamprey (Lampetra appendix) G4 S3 PC 2005 E
Long-solid mussel (Fusconaia subrotunda) G3 S1 PE 2005 E
Round pigtoe mussel (Pleurobema sintoxia) G4 S2 PE 2005 E
Sensitive species of concern 1 - - - 2005 E
Sensitive species of concern 2 - - - 2005 E
Sensitive species of concern 3 - - - 2005 E

*Please refer to Appendix III (pg. 163) for an explanation of Element Ranks, Legal Status, and Quality Ranks.
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Liberty Township, one of the larger townships in McKean County, borders Potter County to the east. Located
almost entirely within the watershed of the Allegheny River, the township is primarily drained by Allegheny
Portage Creek and the Allegheny River. The forests within the Liberty Township are largely contiguous;
approximately 79 percent of the township is forested, with 73 percent of that being interior forest.

The borough of Port Alleghany lies within the boundaries of Liberty Township, along the Allegheny River, just
downstream of its confluence with Allegheny Portage Creek. Port Alleghany, known as Canoe Place prior to
1840, once served as the launching point for canoe travel down the Allegheny River by travelers coming from the
east (Leeson 1890, Stone 1926). As with any population center located along a major waterway, appropriate
management of storm-water and sewage to minimize impacts to area streams should be of primary importance to
borough administrators.

Allegheny Portage Creek CA

This Conservation Area is delineated around aquatic
habitat within Allegheny Portage Creek, the Allegheny
River, and several of their tributaries. The Upper
Allegheny River Landscape Conservation Area (LCA)
functions as supporting landscape for the aquatic-
based Conservation Area within its boundaries (see
page 40 for further discussion of the LCA). There are
numerous individual collection locations for each of
the rare species within this site, but they form a single
population. Because of collection pressure or
sensitivity to disturbance some species present at this
site remain unnamed in this report at the request of the
jurisdictional agencies.

long-solid mussel (Fusconaia subrotunda)
photo source Western Pennsvlvania Conservancv

American brook lamprey (Lampetra appendix) is a
species currently under consideration for listing as rare by the Pennsylvania Biological Survey. The American
brook lamprey requires cool, clear water and inhabits large creeks and small to medium rivers where adults can be
found in riffles with a gravel or sand substrate, while juveniles inhabit sandy or silty pools (Page and Burr 1991).
This species has a complex life cycle that includes an extended larval stage before transformation into an adult
stage. Eggs 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. The adult does not feed, and immediately begins spawning, with death
following shortly thereafter (NatureServe 2007).

The streams within the CA serve as habitat for sensitive species of concern 1, sensitive species of concern 2,
sensitive species of concern 3, round pigtoe mussel (Pleurobema sintoxia), elktoe mussel (4lasmidonta
marginata), and long-solid mussel (Fusconaia subrotunda), as well as the American brook lamprey mentioned
above.

Sensitive species of concern 1 was documented within the site. The range of this species extends from New York
and Pennsylvania west through Missouri and Minnesota to Colorado and Wyoming. In Pennsylvania, it occurs
only within the upper Allegheny watershed. Habitat for sensitive species of concern 1 includes runs and pools of
shallow open headwaters, creeks, and small to medium rivers with substrates predominantly composed of sand,
often overlain with silt. This species is primarily an insectivore, but also feeds on plant material and detritus.

119



LIBERTY TOWNSHIP

Sensitive species of concern 2, occurs throughout the site. Within Pennsylvania, sensitive species of concern 2
occurs only within the upper reaches of the Allegheny River and Lake Erie. This species prefers the deep, cool
water of lakes and large rivers, where it typically hides among bottom structures during the day and emerges to
feed at night. Immature individuals favor gravelly substrate where they feed on macroinvertebrates, while adults
tend to remain in deep water and prey on fish. Sensitive species of concern 2 is one of the few Pennsylvania
species that reproduces during the winter.

Sensitive species of concern 3 occurs primarily in the Ohio River basin, extending into the lower Great Lakes
basin and upper St. Lawrence drainages. It also occurs in southeastern Kansas, southwestern Missouri, eastern
Oklahoma, Arkansas and northern Louisiana. Although the range of sensitive species of concern 3 is large, this
species often occurs in isolated populations. In Pennsylvania, it is known from Lake Erie and its larger
tributaries, and the upper part of the Allegheny River drainage. This species inhabits large clean streams and
rivers with moderate current and bottoms consisting of large rocks, fine gravel, and sand. Reproduction takes
place from spring to mid-summer. Males select and establish small territories downstream from large stones
scattered over a clean sand-small gravel bottom. Females move into these territories, burrow into the gravel
behind each stone, and spawn here with various males. Small numbers of eggs are deposited and fertilized with
each spawning, until up to 400 eggs are laid. This species feeds on small aquatic insect larvae, as well as algae
and organic detritus.

Round pigtoe, elktoe, and long-solid are Pennsylvania freshwater mussel species of concern that are found in the
Upper Mississippi River drainage, from Ontario and New York south to Oklahoma and Alabama. In
Pennsylvania, they are found in the Ohio River drainage (NatureServe 2007).

Freshwater mussels like the long-solid, are primarily found in streams and are filter feeders that spend their adult
lives in the substrate of stream or lake bottoms. Movement is accomplished either by means of a muscular foot or
flood currents. A mussel filters oxygen and particulate matter from the water column by continuously siphoning
water through its body. They feed on suspended organic matter, including detritus and plankton. Mussels have a
rather complex life cycle involving four stages. The cycle begins when males release sperm into the water
column. As the sperm passively drifts with the current, it may enter females when they are siphoning and
consequently fertilize their eggs. During the second stage, the fertilized eggs develop into larvae called glochidia.
The glochidia are microscopic and are held in the female’s gills for future release into the water column. They
must attach to the gills or fins of a suitable host fish in order to survive once the female releases them. Once a
glochidium attaches to a host, it remains
for a period of days or months,
depending upon the species, as it
transforms into a juvenile mussel.
Following the transformation the
juvenile releases from the host and sinks
to the stream bottom. If the juvenile is
luckys, it lands in suitable substrate
where it feeds and grows into an adult
(Cordeiro and Bowers-Altman [no
date]). Because mussels are dependent
upon good water quality, physical
habitat conditions and an environment
that will support populations of host
fish, they are considered good indicators
of the health of aquatic ecosystems.
(Please refer to page 63 for a further
discussion of freshwater mussel
conservation.)

Photo source: Tam Smith (WPC)
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Threats and Stresses

All the rare species occurring within this Conservation Area 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 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 (see page 43 for a
discussion of how riparian buffers function to protect water quality). 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, road construction, and
oil and gas 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 (http://pubs.cas.psu.edu/
FreePubs/pdfs/uh090.pdf) or through Penn State, for guidelines aimed at minimizing impacts due to timber
harvesting.
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PNDI Rank* State Legal Last Quality*

Global State Status* Observed Y
NATURAL HERITAGE AREAS:
Havens Run Conservation Area High Significance
American brook lamprey (Lampetra appendix) G4 S3 PC 2002 E
Keating Summit Conservation Area Notable Significance
Sensitive species of concern 10 - - - 2006 E
Potato Creek Conservation Area Exceptional Significance
American brook lamprey (Lampetra appendix) G4 S3 PC 2005 E
Ohio lamprey (Ichthyomyzon bdellium) G3G4 S2S3 PC 1993 B
Sensitive species of concern 2 - - - 2002 E
Sensitive species of concern 3 - - - 1985 BC

*Please refer to Appendix III (pg. 163) for an explanation of Element Ranks
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NORWICH TOWNSHIP

Norwich Township forms the southeast corner of McKean County, bordering Potter County to the east and
Cameron County to the south. The Eastern Continental Divide passes through the southeastern portion of the
township, defining the separation between the Susquehanna River drainage to the east and the Allegheny River
drainage to the west. Roughly 89 percent of Norwich Township is forested, making it the second-most heavily
forested township in the county.

Havens Run CA

This Conservation Area is delineated around a headwater stream above Potato Creek and supports American
brook lamprey (Lampetra appendix), a species currently under consideration for listing as rare by the
Pennsylvania Biological Survey. For further discussion of this species and its habitat requirements along with
descriptions of the threats and conservation recommendations for the site please read the Potato Creek CA site
description below.

Potato Creek CA

This Conservation Areas is delineated around aquatic habitat within Potato Creek and several of its tributaries.
The Potato Creek Landscape Conservation Area (LCA) functions as supporting landscape for the aquatic-based
Conservation Area within its boundaries (see page 40 for further discussion of the LCA). Because this site is
linked by flowing water, each of the rare species within the site may well be a member of a single population
extending throughout the Potato Creek system within Norwich and Keating Townships. Because of collection
pressure or sensitivity to disturbance some species present at this site remain unnamed in this report at the request
of the jurisdictional agencies.

American brook lamprey (Lampetra
appendix), a species currently under
consideration for listing as rare by the
Pennsylvania Biological Survey, has been
documented in the Conservations Area.

The American brook lamprey requires cool,
clear water and inhabits large creeks and small
to medium rivers where adults can be found in
riffles with a gravel or sand substrate, while
juveniles inhabit sandy or silty pools (Page and
Burr 1991). This species has a complex life
cycle that includes an extended larval stage
before transformation into an adult stage. Eggs
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. The adult does not feed, and immediately begins spawning, with death following shortly
thereafter (NatureServe 2007).

Potato Creek

Photo source: Western Pennsylvania Conservancy

Sensitive species of concern 2, a species imperiled in Pennsylvania, occurs within the site. Within Pennsylvania,
sensitive species of concern 2 occurs only within the upper reaches of the Allegheny River and Lake Erie. This
species prefers the deep, cool water of lakes and large rivers, where it typically hides among bottom structures
during the day and emerges to feed at night. Immature individuals favor gravelly substrate where they feed on
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NORWICH TOWNSHIP

macroinvertebrates, while adults tend to remain in deep water and prey on other fish. Sensitive species of concern
2 is one of the few species in Pennsylvania to reproduce during the winter.

Sensitive species of concern 3 occurs primarily in the Ohio River basin, extending into the lower Great Lakes
basin and upper St. Lawrence drainages. It also occurs in southeastern Kansas, southwestern Missouri, eastern
Oklahoma, Arkansas and northern Louisiana. Although the range of sensitive species of concern 3 is large, this
species often occurs in isolated populations. In Pennsylvania, it is known from Lake Erie and larger tributaries,
and the upper part of the Allegheny River drainage. This species inhabits large clean streams and rivers with
moderate current and bottoms consisting of large rocks, fine gravel, and sand. Reproduction takes place from
spring to mid-summer. Males select and establish small territories downstream from large stones scattered over a
clean sand-small gravel bottom. Females move into these territories, burrow into the gravel behind each stone,
and spawn here with various males. Small numbers of eggs are deposited and fertilized with each spawning, until
up to 400 eggs are laid. This species feeds on small aquatic insect larvae, as well as algae and organic detritus.

Ohio lamprey (Ichthyomyzon bdellium), a fish species under consideration by the Pennsylvania Biological
Survey for listing as rare, has been documented in Potato Creek. The range of this species extends from the Ohio
River basin from southwestern New York to Indiana and Alabama. The Ohio lamprey is a fish that primarily
inhabits clean, moderate to large streams of the Upper
Allegheny River system. They have a complex life cycle
that includes an extended larval stage before
transformation into an adult stage. Eggs are laid in
depressions among gravel and rocks. Once the larvae
hatch, they burrow into beds of mixed sand and organic
debris in pools and backwaters, where they feed particulate
plant and animal matter. The larval stage may last from
five to seven years. During the transformation to adult
stage, the larvae develop a complete digestive tract and a
toothed mouth disc. The young, still immature lamprey
then disperse downstream into larger waters, where they
attach themselves to suckers, bass, walleye, and other
fishes. After feeding and growing for another year, the
fully-grown, sexually mature adults then return upstream Ohio lamprey (Ichthyomyzon bdellium)

to spawning sites (PA DCNR no date [c]). Photo source: Steve Grund (PNHP)

Threats and Stresses

The rare species occurring within this Conservation Area are dependent upon high-quality stream habitat for their
continued success; all of these species are 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, 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 (see page 43 for a
discussion of how riparian buffers function to protect water quality). 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, road construction, and
oil and gas 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
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NORWICH TOWNSHIP

Best Management Practices for Pennsylvania Forests, a brochure available online (http://pubs.cas.psu.edu/
FreePubs/pdfs/uh090.pdf) or through Penn State, for guidelines aimed at minimizing impacts due to timber
harvesting.

Keating Summit CA

This Conservation Areas is delineated around a patch of rocky habitat created by a road cut through a forested
landscape that is occupied by sensitive species of concern 10. The forest along this roadcut is deciduous with
sugar maple (Acer saccharum) and American basswood (7ilia americana) as dominate components. Striped
maple (Acer pensylvanicum) is dominant in the understory and herbs are sparse. The surrounding landscape is
extensive forest, both public and private, with a few agricultural fields in the northeast section of the site. Three-
quarters of the site is within the Susquehannock State Forest.

The species inhabits steep, rocky, forested slopes of deciduous and mixed forest with a well-developed
understory. The species limited range extends from the Allegheny Plateau in western Pennsylvania through the
Laurel Highlands to western Maryland and West Virginia. Eighty percent of the subspecies range is within
Pennsylvania (PA Game Commission 2005). It is considered a vulnerable species in the Commonwealth.

Threats and Stresses

Given the roadside location of this site, direct threats to the species include disturbance to the species and its
habitat by road maintenance such as chemical sprays and mowing. Since populations of this species are
sporadically distributed within its limited range, localized populations may be vulnerable to extirpation due to
habitat modification or destruction.

Conservation Recommendations

Workers involved in roadside maintenance within this site should be informed of the presence of the rare species.
The application of chemicals, such as salts and biocides, and mowing should be avoided, especially during the
birthing season from late August through September.

A

. —2

_f\?'

Forested rlparlan habitat, McKean County

Photo source: Western Pennsylvania Conservancy
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PNDI Rank* State Legal Last

Global State Status* Observed ~ Quality™
NATURAL HERITAGE AREAS:
Upper Knapp Creek Conservation Area High Significance
Sensitive species of concern 2 - - - 1998 E

*Please refer to Appendix III (pg. 163) for an explanation of Element Ranks

F

Upper Knapp Creek, near Prentisvale .

Photo source: Jim Clark
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WETMORE TOWNSHIP & KANE BOROUGH

Wetmore Township forms the southwestern corner of McKean County, bordering Warren County to the west and
Clarion County to the south. The western two thirds of the township lie within the proclamation boundary of the
Allegheny National Forest; public lands comprise 55 percent of the landholdings in the township. Approximately
82 percent of the township is forested, with 65 percent of that being interior forest.

Unlike the other sizable towns within McKean County, Kane is located on a broad plateau rather than along a
waterway. Kane is known as the Black Cherry Timber Capital of the World, reflecting the importance of the
timber industry to the region.

Kinzua Creek CA

This Conservation Area is discussed under Hamilton Township (page 89). It is designated around a wetland
complex that provides habitat for six dragonfly species and one fish species of special concern in Pennsylvania.
A forested buffer should be maintained around the wetland in order to preserve the hydrologic conditions
supporting the wetland and the rare species it supports.

Crane Run CA

Martin Run CA

South Branch Kinzua Creek CA
Swede Hill CA

The stream sections within the core habitats of the Crane Run CA and South Branch Kinzua Creek CA each
support populations of American brook lamprey (Lampetra appendix), a species currently under consideration
for listing as rare by the Pennsylvania Biological Survey.

The core habitat within the Crane Run Conservation Area actually lies within Elk County. The supporting
landscape, which extends upstream for five kilometers from the boundary of the core habitat, captures the
viewshed of the core habitat and the riparian zone of the main stem of the creek, plus tributaries and their riparian
zones, lies partially within Wetmore Township.

The section of South Branch Kinzua Creek within the Swede Hill CA serves as habitat for at least three species of
rare, river-breeding odonates: northern pygmy clubtail (Lanthus parvulus); ocellated darner (Boyeria
grafiana); and superb jewelwing (Calopteryx amata). Within the core of this site, which begins approximately
0.5 kilometers upstream of the slack-water of Allegheny Reservoir, South Branch Kinzua Creek is a cold,
shallow, relatively high gradient creek consisting primarily of stretches of riffles and swift runs, with occasional
pools and slower runs. The substrate is a mixture of cobbles and small boulders with small areas of tightly packed
gravel. Crane Run CA also supports a population of ocellated darner (Boyeria grafiana).

South Branch Kinzua Creek CA and Swede Hill CA share a supporting landscape. The supporting landscape
extends upstream for five kilometers from the boundary of the upstream-most core habitat, and captures the
viewshed of Kinzua Creek within and between the core habitats, as well as the riparian zones of the creek and its
tributaries beyond the viewshed.

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. The species occurring within this Conservation Area 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 successive molts of the
exoskeleton), feeding on small aquatic organisms until they eventually emerge from the water as terrestrial adults.

American brook lamprey requires cool, clear water and inhabits large creeks and small to medium rivers where
adults can be found in riffles with a gravel or sand substrate, while juveniles inhabit sandy or silty pools (Page and
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WETMORE TOWNSHIP

Burr 1991). This species has a complex life cycle that includes an extended larval stage before transformation
into an adult stage. Eggs 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. The adult does not feed, and immediately begins
spawning, with death following shortly thereafter (NatureServe 2007).

Threats and Stresses

As with all aquatic species, maintaining suitable stream habitat is key to the continued success of the rare species
within these sites. Runoff from roads in close proximity to streams can contribute to physical degradation of
stream channels, erosion, and sediment pollution in streams. Loss of forest cover within the riparian zone will
likely 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.

Conservation Recommendations

Preserving forested stream corridors is key to maintaining high water quality. Timbering, road construction, and
oil and gas 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 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 ecosystem.
Landowners engaged in timber harvesting within the watershed can refer Best Management Practices for
Pennsylvania Forests, a brochure available online (http://pubs.cas.psu.edu/ FreePubs/pdfs/uh090.pdf) or through
Penn State, for guidelines aimed at minimizing impacts due to timber harvesting.

Pigeon Run Headwater CA

This Conservation Area is drawn above Pigeon Run within the Allegheny National Forest around a corridor
known to support foraging for northern myotis bat (Myotis septentrionalis). This bat species spends the winter
hibernating in the many caverns of the state. During the summers it frequents wooded streams and trails where it
forages, while spending the day roosting in natural cavities and hollow trees. While the relationship of this
location to a maternity site or overwintering site is unknown, the multiple individuals captured here show that this
population uses the site for foraging.

Threats and Stresses

Potential threats to the site are road creation, oil and gas exploration, and trail expansion. This could disturb both
foraging and denning habitat.

Conservation Recommendations

A forest buffer should be maintained where it exists, created where it does not, and monitored for colonization by
invasive species. This will maintain “interior” forest around the creek and trails. Additionally, standing
deadwood and hollow trees should be left as ideal denning locations.

Tionesta Natural Areas CA

This Conservation Area 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 4,13 1-acre remnant of old-growth hemlock (white pine) —
northern hardwood forest. This is the largest remaining old-growth forest in the mid-Atlantic region.
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WETMORE TOWNSHIP

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 (4. 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 old-growth. 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).

Tionesta Natural Area
Photo source: Rita Hawrot (PNHP)

Threats and Stresses

The westward migration of the hemlock woolly adelgid (4delges 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 to Asia, is a sap-feeding
insect that attacks both the eastern hemlock and the Carolina hemlock (7suga 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
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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 in eastern parks and forests, due to
continued expansion of the hemlock woolly adelgid. They found that four insectivorous species, Acadian
Flycatcher (Empidonax virescens), Blue-headed Vireo (Vireo solitarius), Black-throated Green Warbler
(Dendroica virens), and Blackburnian Warbler (Dendroica fusca) are hemlock-associated species 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 (Crypfococcus 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 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 wooly adelgid, and are actively monitoring the changes the old-growth forest
is undergoing.
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CONCLUSION AND GENERAL RECOMMENDATIONS

Through the work required to complete the Natural Heritage Inventory (NHI), ecologists, botanists, and zoologists
have explored much of the natural areas of McKean County. However, additional explorations of the county will
very likely yield additional locations for the species listed in the report as well as species previously unknown to
the county. This work represents one of the first organized efforts to inventory the biodiversity present
throughout the county. In the surveys conducted through the NHI, we have not only identified rare and
endangered plants and animals, but also many common species where no formal record existed in museum and
agency records.

McKean County and Regional Biodiversity

An interesting question is ‘how does McKean County contribute to the known biodiversity in Pennsylvania?’
McKean County harbors 146 occurrences of endangered, threatened, and rare species of which 18 are historical.
Many of these occur within the stream, river, and wetland habitats in the county. Municipal breakdowns of this
data are presented in Figure 14.

McKean County contains a number of species that are confined to clean, cool, free-flowing small and mid-sized
streams that, once predominating the state, are now exceedingly uncommon. Many of these species are associated
with the riparian communities such as American brook lamprey, creek heelsplitter mussel, and northern pygmy
clubtail dragonfly. The only known Pennsylvania records of a American feverfew is found in McKean County.
Additionally, several globally rare species are found in the unique habitats of McKean County. Two of these
species, longhead darter and the long-solid mussel, depend on the county’s high quality streams. A breakdown of
species by their official state legal status is presented in Table 7.

Figure 14: Distribution of species and communities of species concern by municipality within Pennsylvania.

Number of rare species by Municipality*
0 1-10 11-50 [0 51 - 100 I 101 - 200 [ 201 - 300

*For accurate spatial companson, Philadelphia County has been normalized by neighborhood
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Future Study and Data Updates Table 7: State status of species of special
concern in McKean County

The data presented in this report represents a snapshot of the # of individual
; ; 4 ; State Status

species and ecological conditions present in the county. occurrences

Natural systems are constantly changing due to a number of PA Endangered (PE) 12

factors including variations in climate as well as impacts PA Threatened (PT) 11

from human disturbance. Therefore, this report should be PA Rare (PR) 4

viewed as a snapshot of the current conditions of the county. Candidate Species (CP/CR) 8
Tentatively Undetermined (TU) 5

Additionally, lack of access to some sites of interest No Legal Status (N) 28

. . Refer to Appendix III for a description of the state status.
prevented surveys that may have yielded additional

information about the county. A form is presented in Appendix I (pg. 160), which allows people to submit data
about potential occurrences of rare species to the Pennsylvania Natural Heritage Program.

Future inventory work in the county could focus on the following areas:

e Little is known about the insects that occur within the county. Additional surveys along riparian
corridors, upland forests, wetlands, and other unique habitats may yield additional occurrences and help
to fill in data gaps in the distribution of these species.

e Additional surveys for aquatic organisms should be performed on the upper sections of the Allegheny
River, Allegheny Portage Creek, and the headwaters of Kinzua Creek.

e The herpetofauna (reptiles and amphibians) present within the county need to have a better, more
complete survey.

e The number of bat species present and their prevalence within the county needs to be better examined.

The Pennsylvania Natural Heritage Program can provide the County with formal updates to this report at regular
intervals (typically five years). Additionally, PNHP 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 in this report are some of the over one-thousand rare species in Pennsylvania that
are threatened with extirpation or extinction. There are two strong biological reasons for protecting a species
from extinction. The first is that if a species is allowed to go extinct, its ecosystem will have lost a significant
element. The second is that endangered species may be indicative of fragile ecosystems that may have become
degraded — protection of this species may help monitor the quality of the ecosystem.

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, medical practices, and health care products and industrial processes. Beyond these practical
considerations, perhaps the most compelling are the aesthetic and ethical considerations—there 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 via concerted efforts by government agencies and private organizations, as well as promoting
awareness of the species through public education. The following section outlines several general
recommendations as initial steps to protect the species outline in this report.
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General Recommendations

The following are general recommendations for protection of natural heritage arcas (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 site-by-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. Pinpoint 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.

Prepare management plans that address species of special concern and natural communities.

Many of the already-protected NHAs are in need of additional management recommendations to ensure the
continued existence of the associated natural elements. Incorporate site-specific recommendations into
existing management plans or prepare new plans. Recommendations may include: removal of exotic plant
species; leaving the area alone to mature and recover from previous disturbance; creating natural areas within
existing parks; limiting land-use practices such as mineral extraction, residential or industrial development,
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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.

Protect bodies of water.

Protection of reservoirs, wetlands, rivers, and creeks 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.

Provide for 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 disruption of
large pieces of land. County and township officials can encourage landowners to maintain vegetated buffer
zones 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.

Reduce fragmentation of surrounding landscape.

Encourage development in sites that have already seen past disturbances. 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. 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. Through careful planning natural environments and plants and animals associated with them
can be maintained.

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. 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 ROWs), large
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pieces of the landscape can be maintained intact. If possible, networks or corridors of woodlands or
greenspace should be preserved linking sensitive natural areas to each other.

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.

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 species 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.

o The Mid-Atlantic Exotic Plant Pest Council (MA-EPPC) is a non-profit organization (501¢3) 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 online at http://www.ma-eppc.org/.

e 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.

» The Nature Conservancy’s Weeds on the Web at: http://tncweeds.ucdavis.edu/.

» The Virginia Natural Heritage Program’s invasive plant page at:
http://www.dcr.state.va.us/dnh/invinfo.htm

» The Missouri Department of Conservation’s Missouri Vegetation Management Manual at:
http://www.conservation.state.mo.us/nathis/exotic/vegman/

» U.S. Department of the Interior, National Park Service invasive species monitoring resources at:
http://science.nature.nps.gov/im/monitor/invasives.htm (under construction).

e The following site is a national invasive species information clearinghouse listing numerous other
resources on a variety of related topics: http://www.invasivespecies.gov/

Promote Community education.

Educating the public about the environment and its protection is key to meeting the recommendations in this
section. Without a sense of involvement and investment in environmental programs, public support will be
hard to earn. By making educational resources readily available to the public, sponsoring booths and outreach
activities during local community events, and promoting public programs and events about the environment,
active public application of these recommendations is promoted.

Incorporate CNHI information into planning efforts.

Through internal planning, decision-making related to land-use development, and participation in regional
planning initiatives, counties and municipalities can 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, which are good examples of
planning efforts that reach beyond county boundaries.
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APPENDIX I: Site Survey Form

PLANT & ANIMAL SPECIES OF SPECIAL CONCERN REPORT
(PLEASE INCLUDE A MAP — SEE MAPPING INSTRUCTIONS)

‘SPECIES NAME:‘ SURVEYOR(S):(Please include your address & phone #)
DATE OF VISIT?| [TIME SPENT AT SITE:|
USGS QUADRANGLE:|
ISITE NAME AND DIRECTIONS TO SITE| GPS Coordinates: Latitude:
Longitude:

DATUM (e.g. NAD27, NADS3)

IOWNER INFORMATION: o Public Land: give tract
name:

e 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:

Phone Number: City / State / Zip code:

= Landowner aware of the species of special concern?  YES NO

= Landowner aware that data are submitted to PA Natural Diversity Inventory? YES NO

* 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.

‘SPECIES DATA:‘ Fill out as much of the following as you can - include anything else you feel is of importance.

«Give general description of what you saw (i.e.: found scat, heard song, animal crossing road, found plant in bog..)

«Count or estimate the number of plants / animals you observed & estimate the size of the area they occupy.

% Age and condition of individual(s) (i.e.. fresh adult butterfly; healthy mature plants - 50% flowering and with immature

fruit...)

«Behavior (animals) (i.e.: nectaring insect, breeding birds, turtle basking...)

«If revisiting this site, compare the heath and size of the population to previous visits.

& Confidence level on Identification: ID Positive ID Somewhat Uncertain ID Unknown

« Voucher specimen or photo taken? (Please include if possible)

& Additional information:
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APPENDIX II: Field Survey Form

Page of
County: Quad: GPs'd?
Site #: Site Name: Photo?
Source Code: Field Crew:

Site Description (incl snags, woody debris, scat, etc.):

Wildlife Observations:

Overstory Dominant(s):

Understory Dominant(s):
Herb Layer Dominant(s):
Impacts/Threats:
Size Class
Woody spp. SE|SA| U | O|SH| Herbs Ferns & Fern Allies

Graminoids

SE =seedling SA =sapling U =understory O =overstory SH = shrub
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APPENDIX II (continued)

Site #: Source Code: Date:
Size Class

Woody spp. SE|sA| U | O [sH| Herbs Ferns & Fern Allies

Graminoids
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APPENDIX III: Federal and State Status, and PNHP Program Ranks

FEDERAL STATUS

U.S. FISH AND WILDLIFE SERVICE CATEGORIES OF ENDANGERED
AND THREATENED PLANTS AND ANIMALS

The following definitions are extracted from the September 27, 1985 U.S. Fish and Wildlife Service notice in the Federal Register:

LE -
LT-

PE -
PT -
C1-

C2-

C3-

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

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

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

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

Taxa for which the Service currently has on file substantial information on biological vulnerability and threat(s) to support the
appropriateness of proposing to list them as endangered or threatened species.

Taxa for which information now in possession of the Service indicates that proposing to list them as endangered or threatened species is
possibly appropriate, but for which substantial data on biological vulnerability and threats are not currently known or on file to support
the immediate preparation of rules.

Taxa that are no longer being considered for listing as threatened or endangered species. Such taxa are further coded to indicate three
categories, depending on the reason(s) for removal from consideration.

3A--Taxa for which the Service has persuasive evidence of extinction.

3B--Names that, on the basis of current taxonomic understanding, usually as represented in published revisions and monographs, do not
represent taxa meeting the Act's definition of "species".

3C--Taxa that have proven to be more abundant or widespread than was previously believed and/or those that are not subject to any
identifiable threat.

Taxa not currently listed by the U.S. Fish and Wildlife Service

STATE STATUS-NATIVE PLANT SPECIES

Legislative Authority: Title 25, Chapter 82, Conservation of Native Wild Plants, amended June 18, 1993, Pennsylvania Department of
Environmental Resources.

PE -

PT -

PR -

PX -

PV -

TU -

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

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

Pennsylvania Rare - Plant species which are uncommon within this Commonwealth. All species of native wild plants classified as
Disjunct, Endemic, Limit of Range, and Restricted are included within the Pennsylvania Rare classification.

Pennsylvania Extirpated - Plant species believed by the Department to be extinct within this Commonwealth. These plant species may or
may not be in existence outside this Commonwealth. If plant species classified as Pennsylvania Extirpated are found to exist, the species
automatically will be considered to be classified as Pennsylvania Endangered.

Pennsylvania Vulnerable - Plant species which are in danger of population decline within Pennsylvania 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.

Tentatively Undetermined - 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.

None - Plant species which are believed to be endangered, rare, or threatened, but which are being considered by the required regulatory
review processes for future listing
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APPENDIX III (continued)

STATE STATUS-ANIMALS

The following state statuses are used by the Pennsylvania Game Commission for (1990, Title 34, Chapter 133 pertaining to wild birds and mammals)
and by the Pennsylvania Fish and Boat Commission (1991, Title 30, Chapter 75 pertaining to fish, amphibians, reptiles, and aquatic organisms):

PE -

PT -

PC -

CP

CA

CR

CU

GX =

GNR =

Pennsylvania Endangered - Game Commission - 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 has been 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 have been 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 and Boat Commission - Endangered Species are all species and subspecies: (1) declared by 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) declared by the Executive Director (PaFC) to be threatened with extinction and appear on the
Pennsylvania Endangered Species List published in the Pennsylvania Bulletin.

Pennsylvania Threatened - Game Commission - Species that may become endangered within the foreseeable future throughout their
range in Pennsylvania unless the causal factors affecting the organism are abated. These are: 1) species whose populations within the
Commonwealth are decreasing or have been heavily depleted by adverse factors and while not actually endangered, are still in critical
condition; or 2) species whose populations may be relatively abundant in the Commonwealth but are under severe threat from serious
adverse factors that have been 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 and Boat Commission - Threatened Species are all species and subspecies: (1) declared by 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) have been declared by the Executive Director
(PaFC) 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.

Pennsylvania Concern - Animals that could become endangered or threatened in the future. All of these are uncommon, have restricted
distribution or are at risk because of certain aspects of their biology.

Candidate Proposed - Species comprising taxa for which the Pennsylvania Biological Survey (PBS) currently has substantial
information on hand to support the biological appropriateness of proposing to list as Endangered or Threatened.

Candidate at Risk - Species that although relatively abundant now are particularly vulnerable to certain types of exploitation or
environmental modification.

Candidate Rare - Species which exist only in one of a few restricted geographic areas or habitats within Pennsylvania, or they occur in
low numbers over a relatively broad area of the Commonwealth.

Condition Undetermined - Species for which there is insufficient data available to provide an adequate basis for their assignment to
other classes or categories.

None - No current legal status, but is under review for future listing.
PNHP GLOBAL ELEMENT RANKS

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.

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.

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.

Apparently secure globally, though it may be quite rare in parts of its range, especially at the periphery.
Demonstrably secure globally, though it may be quite rare in parts of its range, especially at the periphery.

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).

Possibly in peril range wide but status uncertain; need more information.
Believed to be extinct throughout its range (e.g., Passenger Pigeon) with virtually no likelihood that it will be rediscovered.

Global rank has yet to be assessed. A GNR rank indicates neither commonness nor
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APPENDIX III (continued)

PNHP 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
very 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.

SA = Accidental 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).

SH = Of historical occurrence in the state with the expectation that it may be rediscovered.

SN = Regularly occurring, usually migratory and typically non-breeding 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.

SRF = Reported falsely (in error) from the state but this error persisting in the literature.

SU = Possibly in peril in state but status uncertain; need more information.
SX = Apparently extirpated from the state.
DL = Recently removed from the list of species of concern.

PENNSYLVANIA ELEMENT OCCURRENCE QUALITY RANKS

Quality
Rank* Explanation

A 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 small 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 know from the site, the last survey failed to find sufficient evidence to verify the element still occurred at the site

* Intermediate ranks may also be assigned.
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APPENDIX IV: Community Classification

CLASSIFICATION OF NATURAL COMMUNITIES IN PENNSYLVANIA
Terrestrial & Palustrine Plant Communities of Pennsylvania (Fike 1999) is the most current community classification system for
Pennsylvania’s palustrine and terrestrial plant communities. This report was developed by the Pennsylvania Natural Heritage Program to
update and refine Smith’s 1991 report Classification of natural communities in Pennsylvania (draft), the first effort dedicated specifically to
the classification of natural communities in the state. Work is ongoing to improve the current classification system. Future editions may
define new community types or alter currently defined types. Aquatic communities (lakes, streams, and rivers), communities where
vegetation is absent or not a definitive characteristic (caves, scree slopes), and communities resulting from extensive human disturbance (old
agricultural fields, manmade wetlands, etc.), are not addressed in this classification. Until more extensive work can be completed to define
these types of communities and incorporate them into a single statewide framework, the County Natural Heritage Inventory reports will
provisionally refer to features of ecological interest that fall outside the Fike 1999 system using categories described in Smith 1991.

Community Ranks

As with species that are of concern, ranks have been assigned to rate the rarity of each natural community type identified for Pennsylvania.
Appendix III list criteria for global and state ranks. In most cases, the global extent of these communities has yet to be fully evaluated, and no
global rarity rank has been assigned. Work is ongoing to refine these ranks and to further develop the ranking system to rate the relative
quality of communities within a type.

State State
Community Name (Fike 1999) Rank Community Name (Fike 1999) Rank
TERRESTRIAL FORESTS
CONIFEROUS TERRESTRIAL FORESTS:
Hemlock (white pine) forest S4

CONIFER — BROADLEAF TERRESTRIAL FORESTS
Hemlock (white pine) - red oak - mixed hardwood

Serpentine Virginia pine - oak forest S1 forest S4
Serpentine pitch pine - oak forest S1 Pitch pine - mixed oak forest S4
Rich hemlock - mesic hardwoods forest S2S3 Hemlock (white pine) -northern hardwood forest S5
Dry white pine (hemlock) - oak forest S4 Virginia pine - mixed hardwood forest S5
Hemlock - tulip tree - birch forest S4
BROADLEAF TERRESTRIAL FORESTS

Sweet gum - oak coastal plain forest S1 Black cherry - northern hardwood forest S4
Mixed mesophytic forest S182 Sugar maple - basswood S4
Blackgum ridgetop forest S3 Tuliptree- beech -maple forest S4
Dry oak-mixed hardwood forest S3 Dry oak-heath forest S4S5
Aspen/gray (paper) birch forest S3* Red maple (terrestrial) forest S5
Northern hardwood forest S4 Red oak - mixed hardwood forest S5

PALUSTRINE FORESTS
CONIFEROUS PALUSTRINE FORESTS

Black spruce - tamarack peatland forest S3 Hemlock palustrine forest S3
Red spruce palustrine forest S3
CONIFER — BROADLEAF PALUSTRINE FORESTS
Red spruce - mixed hardwood palustrine forest S3 Hemlock - mixed hardwood palustrine forest S3S4
BROADLEAF PALUSTRINE FORESTS
Great Lakes Region lake plain palustrine forest S1 Red maple - black ash palustrine forest S2S3
Red maple - magnolia coastal plain palustrine forest S1 Sycamore - (river birch) - box-elder floodplain forest S3
Bottomland oak - hardwood palustrine forest S2 Silver maple floodplain forest S3
Red maple - elm - willow floodplain swamp S2 Red maple - blackgum palustrine forest S3S4
TERRESTRIAL WOODLANDS
CONIFEROUS WOODLANDS
Pitch pine - rhodora - scrub oak woodland S1 Pitch pine - heath woodland S2
Red spruce rocky summit S1 Pitch pine - scrub oak woodland S28S3
CONIFER — BROADLEAF TERRESTRIAL WOODLANDS

Red-cedar - mixed hardwood rich shale woodland S1S2 Pitch pine - mixed hardwood woodland S2S3
Virginia pine - mixed hardwood shale woodland S2

BROADLEAF — TERRESTRIAL WOODLANDS
Great Lakes Region bayberry - cottonwood

community S1 Yellow oak - redbud woodland S2
Great Lakes Region scarp woodland S1S2 Dry oak - heath woodland S3
Birch (blackgum) rocky slope woodland S2
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APPENDIX IV: (continued)

State State
Community Name (Fike 1999) Rank Community Name (Fike 1999) Rank
PALUSTRINE WOODLANDS
CONIFEROUS PALUSTRINE WOODLANDS
Pitch pine - leatherleaf palustrine woodland S1 Red spruce palustrine woodland S283
Black spruce - tamarack palustrine woodland S2
BROADLEAF PALUSTRINE WOODLANDS
Red maple - highbush blueberry palustrine woodland S4 Red maple - sedge palustrine woodland S4
Red maple - mixed shrub palustrine woodland S4
TERRESTRIAL SHRUBLANDS
CONIFEROUS TERRESTRIAL SHRUBLANDS
Red-cedar - pine serpentine shrubland S1 Red-cedar - prickly pear shale shrubland S2
CONIFER — BROADLEAF TERRESTRIAL SHRUBLANDS
Red-cedar - redbud shrubland S2
BROADLEAF TERRESTRIAL SHRUBLANDS
Low heath shrubland S1 Low heath - mountain ash shrubland S2
Rhodora - mixed heath - scrub oak shrubland S1 Scrub oak shrubland S3
PALUSTRINE SHRUBLANDS
BROADLEAF PALUSTRINE SHRUBLANDS
Buckthorn - sedge (Carex interior) - golden ragwort
fen S1 Water-willow (Decodon verticillatus) shrub wetland S3
Great Lakes Region scarp seep S1 Alder - Sphagnum wetland S4
Great Lakes Region bayberry - mixed shrub S1 Black willow scrub/shrub wetland S4
Poison sumac - red-cedar - bayberry fen S1 Buttonbush wetland S4
Leatherleaf - bog rosemary peatland S2 River birch - sycamore floodplain scrub S4
Leatherleaf -cranberry peatland S28S3 Highbush blueberry - meadow-sweet wetland S5
Alder - ninebark wetland S3 Highbush blueberry - Sphagnum wetland S5
Leatherleaf - sedge wetland S3
TERRESTRIAL HERBACEOUS OPENINGS
Great Lakes Region dry sand plain S1 Side-oats grama calcareous grassland S1
Great Lakes Region sparsely vegetated beach S1 Calcareous opening/cliff S2
Serpentine grassland S1 Little bluestem - Pennsylvania sedge opening S2
Serpentine gravel forb community S1
HERBACEOUS WETLANDS
PERSISTENT EMERGENT WETLANDS
Great Lakes Region palustrine sand plain S1 Sphagnum - beaked rush peatland S3
Open sedge (Carex stricta, C. prairea, and C.
lacustris) fen S1 Tussock sedge marsh S3
Golden saxifrage - Pennsylvania bitter-cress spring
Serpentine seepage wetland S1 run S3S4
Prairie sedge - spotted joe-pye-weed marsh S1S2 Herbaceous vernal pool S3S4
Water-willow (Justicia americana)- smartweed
Riverside ice scour community S182 riverbed community S4
Golden saxifrage - sedge rich seep S2 Skunk cabbage - golden saxifrage forest seep S4S5
Many fruited sedge - bladderwort peatland S2 Bluejoint - reed canary grass marsh S5
Big bluestem - Indian grass river grassland S3 Cattail marsh S5
Bulrush marsh S3 Wet meadow S5*
Mixed forb marsh S3
NON-PERSISTENT EMERGENT WETLANDS
Pickerel-weed - arrow-arum - arrowhead wetland S4 Spatterdock - water lily wetland S4
COMMUNITY COMPLEXES

Acidic Glacial Peatland Complex

Erie lakeshore beach — dune — sand plain complex
Great Lakes Region scarp complex

Mesic till barrens complex

Ridgetop acidic barrens complex
River bed — bank— floodplain complex
Serpentine barrens complex
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APPENDIX IV: (continued)

State State

Community Name (Smith 1991) Rank Community Name (Smith 1991) Rank
SUBTERRANEAN COMMUNITIES
Talus cave community S254 Solution cave terrestrial community S3
Solution cave aquatic community S3 Tectonic cave community S3S4
DISTURBED COMMUNITIES
Bare soil S? Meadow/pastureland S?
Conifer plantation S? Successional field S?
Cultivated land S? Young miscellaneous forest S?
ESTUARINE COMMUNITIES:
Deepwater subtidal community S1 Freshwater intertidal mudflat S1
Freshwater intertidal marsh S1 Shallow-water subtidal community S1
RIVERINE COMMUNITIES:
High-gradient brownwater creek S? Medium-gradient clearwater creek S3
High-gradient clearwater river S? High-gradient clearwater creek S3
Medium-gradient clearwater river S? Low-gradient clearwater creek S354
Spring community S1S2 Waterfall and plungepool S354
Spring run community S1S2 High-gradient ephemeral /intermittent creek S5
Low-gradient brownwater creek S2S3 Low-gradient ephemeral/intermittent creek S5
Low-gradient clearwater river S2S3 Medium-gradient ephemeral/intermittent creek S5
Medium-gradient brownwater creek S3
LACUSTRINE COMMUNITIES:

Stable natural pool S? Natural pond S283
Ephemeral/fluctuating limestone sinkhole S1 Artificial lake ---

Ephemeral/fluctuating natural pool
Glacial lake
Nonglacial lake

* = Communities that are not tracked

S3 Artificial pond
S1 Artificial pool
S2

168



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. For more information, go to
http://www.cas.psu.edu/docs/casdept/forest/stewardship/1page.html 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

137 Penn Nursery Rd.

Spring Mills, PA 16875

(814) 364-5157

E-mail: jstichler@state.pa.us

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

(814) 867-9299 or (888) 734-9366

E-mail: sfi@penn.com
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APPENDIX V: (continued)

Forest Landowner Associations provide information and educational programs to help members better manage their forest
resources. For more information, contact:

North Central Forest Landowners Association
(Cameron, Elk, McKean, and Potter Counties)
PO Box 141

Port Allegany, PA 16743

The Forest Stewardship Volunteer Initiative Project has an excellent web site providing general information and links to
publications on sustainable forestry. Available online: http://vip.cas.psu.edu/index.html.

Forest Certification Program Information

Forest certification programs are important tools in safeguarding the long-term ecological health of forest resources. These
programs develop a set of criteria for sustainable forest management, and offer accreditation to forest managers and
producers of forest products if they demonstrate that their operations are consistent with the standards. The companies can
then market their products with the stamp of the certification agency. The Forest Stewardship Council (FSC;
http://www.fsc.org/), an international stakeholder-owned network dedicated to promoting responsible management of the
world’s forests, offers a comprehensive certification program. Because the program’s growing popularity is leading to
requests for ecological information, and because there is a great deal of convergence between the regional FSC standards and
the information provided in the Natural Heritage Inventory (NHI), we offer the following comparison of NHI information
and FSC standards to facilitate the use of the NHI report as a tool in certification. FSC standards are developed individually
by region by a local working group; Pennsylvania falls within the Appalachian Region.

The NHI report information is most applicable to principles 6, 7, and 9 of the FSC’s Appalachian Regional Working Group
standards (AWG-FSC 2005).

Principle 6: Environmental Impact

6.1 Assessment of environmental impacts:
The NHI report provides the following relevant information:
e Sites hosting Vulnerable, Imperiled, and Critically Imperiled Plant Community Types (G1-G3, S1-S3 according
to NatureServe and Natural Heritage Databases).
e Threatened and Endangered species according to state and federal listings, as well as species ranked G1-G3 and
S1-S3 according to NatureServe and Natural Heritage Databases
e The LCA, IBA and IMA designations are a resource to assess landscape-level ecological impacts.

6.2 Safeguards for unique species & their habitats.
The NHI report identifies the habitat requirements of species meeting the above-listed criteria through the Biological
Diversity Area designations, and recommendations regarding the compatibility of some forest management
operations in these habitats are included. The report does not identify connectivity needs between populations.

6.4 Protection of representative samples of existing ecosystems
The CAs and the natural communities described in the NHI report are a good reference for identifying representative
samples of existing ecosystems. The report also provides context for understanding the conservation significance of
these ecosystems. However, as the report focuses only on those sites of highest conservation concern in the county,
it is not a comprehensive listing of all existing ecosystem types.

Principle 7: Management Plan

The information contain in the NHI report can serve as baseline ecological data for use in developing a management plan.

Principle 9: High Conservation Value Forests

The criteria recommended for the identification of High Conservation Value Forests (HCVF) are identical to the criteria used
to identify Conservation Areas in the NHI report, with one exception. The FSC standards include roadless areas of 500 acres
or greater as High Conservation Value Forests, while such areas receive no NHI designation.
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APPENDIX VI: Sources of Information on County Occurrences of Plant and Animal Species

Currently, there exists no all-inclusive list of species occurring within Pennsylvania. Below is a list of sources of species including
information on county occurrences.

Amphibians and Reptiles:

The Pennsylvania Online Herpetological Atlas, available online: http://webspace.ship.edu/tjmare/resources.htm.

Hulse, A. C., CJ. McCoy, and E. J. Censky. 2001. Amphibians and Reptiles of Pennsylvania and the Northeast. Cornell University
Press, Ithaca, NY. 419 p.

Birds:

Brauning, D.W. (editor). 1992. Atlas of Breeding Birds in Pennsylvania. University of Pittsburgh Press, Pittsburgh. 484 p. Available
online: http://www.carnegiemnh.org/atlas/about book.htm.

Insects:

Pennsylvania Aquatic Insects (primarily flies), available online: http://paaquaticfliesrus.bd.psu.edu/webroot/index.asp

List of Butterflies of Pennsylvania, available online: http://www.thebutterflysite.com/pennsylvania-butterflies.shtml

Dragonflies and Damselflies (Odonata) of the United States, Odonata of Pennsylvania, available online:
http://www.npwrc.usgs.gov/resource/distr/insects/dfly/pa/toc.htm

Mammals:

Merritt, J. F. 1987. Guide to the Mammals of Pennsylvania. University of Pittsburgh Press, Pittsburgh, PA. 408 p.

Plants:

Rhoads, A. F. and W. M. Klein. Jr. 1993. The vascular flora of Pennsylvania: an annotated checklist and atlas. American
Philosophical Society Memoirs Vol. 207. 636 p.

Museum collections are an excellent source of species occurrence information. The collections are typically organized by taxonomic group
into separate departments or sections within the museum.

Academy of Natural Sciences of Philadelphia The State Museum of Pennsylvania

1900 Benjamin Franklin Parkway 300 North Street

Philadelphia, PA 19103 Harrisburg, PA 17120

(215) 299-1000 (717) 787-4980
http://www.ansp.org/research/biodiv/index.php http://www.statemuseumpa.org/home.html

Carnegie Museum of Natural History

4400 Forbes Avenue

Pittsburgh, PA 15213

(412) 622-3131
http://www.carnegiemnh.org/research/index.html

In addition, a significant collection of Pennsylvania bryophytes (mosses, liverworts, & hornworts) is located at the Missouri Botanical
Garden. The New York Botanical Garden has a large collection of Pennsylvania fungi.

Universities with significant collections of western Pennsylvania species:

The Pennsylvania State University Youngstown State University

Biology Department Department of Biological Sciences, Ward Beecher Hall
208 Mueller Lab One University Plaza

University Park, PA 16802 Youngstown, OH 44555

(814) 863-0278 (330) 941-3601

http://www.bio.psu.edu/home/ http://www.as.ysu.edu/~biology/

171


http://webspace.ship.edu/tjmare/resources.htm�
http://www.carnegiemnh.org/atlas/about_book.htm�
http://paaquaticfliesrus.bd.psu.edu/webroot/index.asp�
http://www.thebutterflysite.com/pennsylvania-butterflies.shtml�
http://www.npwrc.usgs.gov/resource/distr/insects/dfly/pa/toc.htm�
http://www.ansp.org/research/biodiv/index.php�
http://www.carnegiemnh.org/research/index.html�
http://www.statemuseumpa.org/home.html�
http://www.bio.psu.edu/home/�
http://www.as.ysu.edu/~biology/�

APPENDIX VII: Lepidoptera (Butterflies) collected during field surveys or known from McKean

County
State Scientific  State Common Global State | State Scientific  State Common Global State
Name Name Rank Rank Name Name Rank Rank

Pepper-and-Salt

Amblyscirtes hegon Skipper G5 S4 Nathalis iole Dainty Sulphur G5 SNA
Common Roadside-

Amblyscirtes vialis skipper G5 S284 | Nymphalis antiopa Mourning Cloak G5 S5
Common Least

Ancyloxypha numitor  Skipper G5 S5 Nymphalis milberti Milbert's Tortoiseshell G5 S4

Atrytone logan Delaware Skipper G5 S4 Nymphalis vaualbum  Compton Tortoiseshell G5 S4

Canadian Tiger

Boloria bellona Meadow Fritillary G5 S5 Papilio canadensis Swallowtail G5 S4

Boloria selene Silver-bordered

myrina Fritillary GS5TS S1S3 | Papilio cresphontes Giant Swallowtail G5 S2

Celastrina ladon Northern Spring Eastern Tiger

lucia Azure G5 S384 | Papilio glaucus Swallowtail G5 S5

Celastrina neglecta Summer Azure G5 S5 Papilio polyxenes Black Swallowtail G5 S4
Common Wood-

Cercyonis pegala nymph G5 S5 Papilio troilus Spicebush Swallowtail G5 S5

Chlosyne harrisii Harris' Checkerspot G4 S3 Phyciodes tharos Pearl Crescent G5 S5

Chlosyne nycteis Silvery Checkerspot G5 S3S4 | Pieris rapae Cabbage White G5 SNA

Colias eurytheme Orange Sulphur G5 S5B Pieris virginiensis West Virginia White G3 S283

Colias philodice Clouded Sulphur G5 S5 Poanes hobomok Hobomok Skipper G5 S5

Cupido comyntas Eastern-tailed Blue G5 S5 Polites mystic Long Dash G5 S3

Danaus plexippus Monarch G5 S5B Polites peckius Peck's Skipper G5 S5

Enodia anthedon Northern Pearly-eye G5 S3S4 | Polites themistocles Tawny-edged Skipper G5 S54S5

Epargyreus clarus Silver-spotted Skipper G5 S5 Polygonia comma Eastern Comma G5 S5
Wild Indigo

Erynnis baptisiae Duskywing G5 S5 Polygonia faunus Green Comma G5 SH

Polygonia

Erynnis brizo brizo Sleepy Duskywing G5TS S4 interrogationis Question Mark G5 S5B

Erynnis icelus Dreamy Duskywing G5 S5 Polygonia progne Gray Comma G5 SU

Erynnis juvenalis Juvenal's Duskywing G5 S5 Pompeius verna Little Glassywing G5 S4
Baltimore

Euphydryas phaeton  Checkerspot G4 S2S84 | Satyrium acadicum Acadian Hairstreak G5 S254

Euphyes vestris

metacomet Eastern Dun Skipper G5TS5 S5 Satyrium liparops Striped Hairstreak G5 S4

Eurema lisa Little Yellow G5 SNA | Satyrium titus Coral Hairstreak G5 S3S4

Everes comyntas Eastern Tailed-blue G5 S5 Satyrodes eurydice Eyed Brown G4 S1S3

Hesperia leonardus Leonard's Skipper G4 S3S4 | Speyeria aphrodite Aphrodite Fritillary G5 S354

Hesperia sassacus Indian Skipper G5 S3S4 | Speyeria atlantis Atlantis Fritillary G5 SuU

Great Spangled

Hylephila phyleus Fiery Skipper G5 SNA | Speyeria cybele Fritillary G5 S5

Limenitis archippus Viceroy G5 S5 Thymelicus lineola European Skipper G5 SNA

Limenitis arthemis White Admiral G5 S5 Vanessa atalanta Red Admiral G5 S5B

Lycaena hyllus Bronze Copper G5 SuU Vanessa cardui Painted Lady G5 S5B

Lycaena phlaeas American Copper G5 S5 Vanessa virginiensis American Lady G5 S5B

Wallengrenia
Megisto cymela Little Wood Satyr G5 S5 egeremet Northern Broken-dash G5 S4
Nastra lherminier Swarthy Skipper G5 S283

*species in bold are tracked by PNHP
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APPENDIX IIX: Odonates (dragonflies and damselflies) collected during or known from McKean

County field surveys
State Scientific  State Common Global State | State Scientific  State Common Global State
Name Name Rank Rank Name Name Rank Rank
Aeshna canadensis Canada Darner G5 S4S5 | Ischnura posita Fragile Forktail G5 S5
Aeshna interrupta Variable Darner G5 S4 Ischnura verticalis Eastern Forktail G5 S5
Aeshna tuberculifera  Black-tipped Darner G4 S283 | Ladona julia Chalk-fronted Corporal G5 S5
Aeshna umbrosa Northern Pygmy
umbrosa Shadow Darner G5TS S5 Lanthus parvulus Clubtail G4 S354
Green-striped
Aeshna verticalis Darner G5 S3S4 | Lestes congener Spotted Spreadwing G5 S5
Lestes disjunctus
Anax junius Common Green Darner G5 S5 australis Common Spreadwing G5TS S4S5
Anax longipes Comet Darner G5 S1S2 | Lestes dryas Emerald Spreadwing G5 S3
Argia fumipennis
violacea Variable Dancer G5TS S5 Lestes forcipatus Sweetflag Spreadwing G5 S354
Argia moesta Powdered Dancer G5 S5 Lestes rectangularis Slender Spreadwing G5 S5
Argia tibialis Blue-tipped Dancer G5 S1 Lestes unguiculatus Lyre-tipped Spreadwing G5 S4S5
Arigomphus villosipes  Unicorn Clubtail G5 S5 Leucorrhinia frigida Frosted Whiteface G5 S4S5
Leucorrhinia
Boyeria grafiana Ocellated Darner G5 S3 hudsonica Hudsonian Whiteface G5 S4S5
Calopteryx amata Superb Jewelwing G4 S2S3 | Leucorrhinia intacta Dot-tailed Whiteface G5 S5
Leucorrhinia Red-waisted
Calopteryx maculata  Ebony Jewelwing G5 S5 proxima Whiteface G5 S2
Chromagrion conditum  Aurora Damsel G5 S5 Libellula julia Chalk-fronted Corporal G5 S5
Cordulegaster Delta-spotted
diastatops Spiketail G5 S5 Libellula luctuosa Widow Skimmer G5 S5
Cordulia shurtleffi American Emerald G5 S3S4 | Libellula lydia Common Whitetail G5 S5
Twelve-spotted
Didymops transversa  Stream Cruiser G5 S5 Libellula pulchella Skimmer G5 S5
Enallagma Libellula
antennatum Rainbow Bluet G5 S5 quadrimaculata Four-spotted Skimmer G5 3485
Enallagma basidens  Double-striped Bluet G5 S3S4 | Libellula semifasciata  Painted Skimmer G5 S4S5
Enallagma civile Familiar Bluet G5 S5 Macromia illinoiensis  1llinois River Cruiser G5 S5
Enallagma
cyathigerum Northern Bluet G5 S3 Nehalennia irene Sedge Sprite G5 S5
Ophiogomphus
Enallagma divagans  Turquoise Bluet G5 S3 mainensis Maine Snaketail G4 S3
Pachydiplax
Enallagma ebrium Marsh Bluet G5 S5 longipennis Blue Dasher G5 S5
Enallagma exsulans Stream Bluet G5 S5 Pantala flavescens Wandering Glider G5 S5
Enallagma geminatum  Skimming Bluet G5 S5 Plathemis lydia Common Whitetail G5 S5
Somatochlora
Enallagma hageni Hagen's Bluet G5 S5 elongata Ski-tailed Emerald G5 S2
Somatochlora
Enallagma signatum Orange Bluet G5 S5 Sforcipata Forcipate Emerald G5 S2
Somatochlora
Epitheca canis Beaverpond Baskettail G5 S4S5 | tenebrosa Clamp-tipped Emerald G5 S5
Epitheca cynosura Common Baskettail G5 S5 Somatochlora walshii  Brush-tipped Emerald G5 S2
Erythemis Stylogomphus
simplicicollis Eastern Pondhawk G5 S5 albistylus Least Clubtail G5 S5
Gomphus borealis Beaverpond Clubtail G4 S4 Stylurus scudderi Zebra Clubtail G4 S1
White-faced
Gomphus descriptus Harpoon Clubtail G4 S1S2 | Sympetrum obtrusum Meadowhawk G5 S354
Yellow-legged
Helocordulia uhleri Uhler's Sundragon G5 S3 Sympetrum vicinum Meadowhawk G5 S5
Ischnura hastata Citrine Forktail G5 S5 Tramea lacerata Black Saddlebags G5 S5

*species in bold are tracked by PNHP
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APPENDIX IX: Facts Sheets for selected Species of Special Concern in McKean County
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Northern Water Shrew (Sorex palustris albibarbis)

Pennsylvania Candidate Rare Speceis

State Rank: S3 (vulnerable), Global Rank: G4T5 (apparently secure)
Identification
The northern water shrew (Sorex palustris albibarbis) is a relatively
large member of the Sorex genus, reaching lengths of 130-170mm
and weighting 10-16 grams. Water shrews are black to gray in color
with a silvery-gray belly and a bicolored tail. Thin chin and throat of
this species are whitish, noticeably more so than the belly. The large,
partially webbed hind feet have hairs on the toes and sides and there
are some hairs present on the fore feet. The northern water shrew
(Sorex palustris albibarbis) can be distinguished from other water
shrews by very specific physical characteristics such as dental and
skull features.

Habitat/Behavior Photo source: Charlie Eichelberger (PNHP)
Water shrews are solitary, short-lived species with an average life

span of 18 months. They breed from December to September and have 2-3 litters per year. They are active both
day and night and spend their lives in and around water. Water shrews can be found along streams and lake

edges, in boulders and sphagnum moss. They dive and swim into water when foraging for food and to avoid
predators. Air trapped in the fur allows them to immediately come to the surface when they stop swimming. The

fringe of hairs on the hind foot B
trap air and allow the shrews to Fennsylvania Distribution | ey e pes o
walk on water. Easy access to (/IT 2 f? / 'F?—(L RSN
food is essential to the survival of AT T T vVl 1 I R e
this species. Water shrews can { i T B, E ' @ L% =
only survive without food for up [ M A AN ' :
to three hours. In captivity, they AT IR TS
have been found to feed almost : e B, S B PR R N
every 10 minutes. P L F YN N

& cl'.mavr-# - R-uh -l.ynu-l-l
Status Fennsyvania Nanwal Hentage Program data 20407 . :
Sorex palustris is found throughout most of Canada, the western U.S., the 5 o o
upper northeastern U.S. and the Appalachian mountains. The albibarbis ‘%{‘7—‘1 '
subspecies is found in southeastern Canada and the upper northwestern U.S. ?hjlhv—mf‘-:}

including north central and northeastern Pennsylvania. Globally, this

species is considered secure. However, in Pennsylvania, the northern water

shrew is vulnerable and a candidate for listing as rare. It is only found in a few sites around the state and is
affected by many factors, which could lead to declines in their populations.

Conservation

Decreased water quality may have a significant effect on this species. A decrease in numbers of aquatic insects
may be very detrimental to this species since food is such a limiting factor. Timber harvesting along streams and
lake edges may also be detrimental to this species. Many times, they will live in vegetation or crevices along the
waters edge. The loss of the overstory could dramatically change the microhabitat conditions on the forest floor.
Maintaining natural stream corridors and lake buffers is essential to the protection of this species.

References

e ENature.com Field Guide. Water Shrew (Sorex palustris). http://www.enature.com/fieldguide/
e Genoway, H.H. and F.J. Brenner. 1985. Species of Special Concern in Pennsylvania. Carnegie Museum of Natural
History. Pittsburgh, PA. 430pp.
& I'NHP The University of Michigan Museum of Zoology Animal Diversity Web. Species Account: Sorex palustris (water
o shrew). http://animaldiversity.ummz.umich.edu/site/accounts/information/Sorex_palustris.html

Pensvhonm Mansal Hecilag: Progisi
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Northern Myotis (Myotis septentrionalis)
[ RS T I e s o

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.

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 leathoppers. 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.

photo source: Aura Stauffer

North American State/Province Conservation Status p Pennsylvania Natural Heritage Program Data: August, 2007
Map by NatureServe (July, '

State/Province
Status Ranks

SX - presumed extirpated
SH - possbly extipated
51 - critically imperiled
$2 - imperiled

§3 - vulnerable

] Current Records (1980 onward) [ | Historic Records (pre-1980)

Status/Conservation

The status of the Northern Myotis in Pennsylvania is uncertain. The state status of this species currently is 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

e  Bat Conservation International, Inc. 2002. "Bat Species: U.S. Bats: Myotis septentrionalis" Website: www.batcon.org/discover/species/mystep.html

. Ollendorff, J. 2002. "Myotis septentrionalis" (On-line), Animal Diversity Web. Accessed February 25, 2004 at
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PNH

176


http://www.batcon.org/�
http://www.batcon.org/discover/species/mystep.html�
http://animaldiversity.ummz.umich.edu/site/accounts/information/Myotis_septentrionalis.htm�

Northern Goshawk (Accipiter gentilis)

Pennsylvania Candidate Rare Species
State Rank SZS3B, 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 Adult Northern Goshawk
wings, and heads are brown, and their undersides are white

with vertical brown streaking.

Habitat/Behavior:
Range of the Northern Goshawk In the eastern U.S., the Northern Goshawk nests in hardwood-hemlock
in North America (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 mid-
June. 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.

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).

’/1 Parereybania Matural Herlage Program Daba: August, 7007

] Current Records (1960 omwardy 7] Historic Records {pre-1960)

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

State/Province
Status Ranks

SX = presumed extirpated
SH ~ possibly extinpated
51 - critically imperiled
52 - imperiled

53 - vulnerable

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 (4sio 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.
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Bald Eagle (Haliaeetus leucocephalus)

Pennsylvania Threatened Bird Species
State Rank: S2B (imperiled, breeding) Global Rank: G4 (apparently secure)

Identification

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 photo source: Ron Austing
most sightings concentrated in the northwestern and southeastern corners of the state.

North American State/Province Conservation Status Habitat
Map by NatureServe 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
State/Provinco areas. The majority of Bald Eagle nesting areas are
Status Renks found in mature and old-growth forests with some
sX - presumed extipateg DADItAt edge, usually within 2 kilometer to water with

:r: m Gtipaiad suitable foraging opportunities. The quality of

$2 - imperiled foraging areas are defined by diversity, abundance,
G e i andlvulnerablhty of the prey base, structure of aquatic
85 - seqre habitats, such as the presence of shallow water, and

PRS- 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.

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 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.

Pennsylwania Watural Heritage Program data 2007
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Osprey (Pandion haliaetus)
e ST S o £ S T,

Pennsylvania Threatened
State Rank: S2B (imperiled’ breeding) GlObal Rank: GS (secure)

Identification

The osprey, or fish eagle, is a distinctive bird of prey with white
underparts, a brown back and wings, and a white head with a small
crest and a brown eye stripe. A “necklace” of dark streaks is more
common on the females than the males. Fish make up the vast
majority of the osprey’s diet.

Range
Ospreys inhabit every continent but Antarctica, nesting in trees,

snags, and man-made structures located near high quality fresh- or
saltwater fishing grounds.

Status David Behrans, Animal Diversity Web

Like the bald eagle, the osprey suffered declines linked to the Pennsylvania Distribution by County
use of a group of chemicals called organochlorines in the mid- r,r’l
twentieth century. These toxins bioaccumulate or become *

more concentrated as they moved up the food chain from .
aquatic organisms to fish, until top predators like ospreys asr

received the chemical in much higher concentrations than were ]
present in their immediate environment. This resulted in birds '
laying thin-shelled eggs that endangered the developing young.
Osprey populations have begun to recover as organochlorine
pesticide use declines in the United States.

. current data -« records = 20 years old (1975)
Pennsylvania Matural Heritage Program data 2005

North American State/Province Conservation Status
ul}lfla by NatureServe

Conservation

Osprey populations can be supported by
SainProvinos the construction of nesting platforms,
Status Ranks . . . .

protection of breeding and fishing habitat,
SX - presumed extirpated and releasing captive-raised fledglings.
SH - possbly extupated . . . B
M~ ity et Continued reduction and monitoring of
$3 - vinerable pollutants including pesticides and heavy
e metals will also be necessary, since top
Wok rankedjunder review predators such as the osprey are

particularly vulnerable to these poisons.
Reduction of organochlorine pesticide use
in the species’ South American range is a
high priority.
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Burbot (Lota lota)
vt S S VTN " S T

Pennsylvania Endangered Fish Species
State Rank: S1S2 (critically imperiled/imperiled) Global Rank: G5 (secure)

Identification

The Burbot is our only fresh water representative of the
primarily ocean-dwelling species of the Codfish Family.
Though reaching a length of 46 inches, it averages half that.
The hindmost dorsal fin and the anal fin are quite long and
nearly equal in length. Both of these fins are separated from
the rounded tail fin. A pair of pelvic fins is situated in the
throat region in front of the large pectoral fins. A barbel-like
tube extends from each nostril and a single barbel extends
from the tip of the lower jaw.

Biology-Natural History

The burbot is one of only a few Pennsylvania freshwater : :
fishes to spawn in midwinter. Spawning may take place at Photo: John G. Shedd Aquarium

night, over a sand-gravel bottom in the shallow portions of

lakes or tributary streams under a covering of ice. Up to a dozen individuals may be involved in a constantly moving group of
spawners that broadcast fertilized eggs over a wide area of the bottom. Eggs drift along the bottom and hatch within 30 days.
The young grow rapidly for their first four years, feeding mostly at night on a variety of invertebrates. They spend most of
this time in lake shallows or stream channels. Adults more than 20 inches feed almost entirely on other fishes during the
summer, when in deeper water, and on invertebrates in the winter.

el Wt ™

Habitat
North American State/Province Conservation Status Burbot prefer deep’ cold waters of lakes and rivers.
Map by NatureServe

During late winter and early spring, after
spawning, they often migrate from lakes to
tributary rivers. The only Pennsylvania populations
State/Province occur in Lake Erie and the Allegheny River
Wk Renks headwaters.
SX - presumed extipated
SH - possibly extirpated

51 - critically imperiled
52- lﬂwi:d APennwwania Matural Heritage Program Data: August, 2007

53 - vulnerable

54 - apparently secure
S5 - seoure

Mot ranked,/under review

Reasons for Being Endangered

The Allegheny River population represents a relic/distribution.
This small population has persisted, but is more vulnerable to
some of the environmental changes (pollution, competition with
other species, overfishing) causing a reduction of Great Lakes
populations in the past.

[[] Current Records {1980 onward) [ ] Historic Records (pre-1980)

Management Practices
Watershed management practices that maintain or enhance the physical and chemical conditions required by this species are
necessary to assure its continued existence as a part of our fauna.

References
e 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 20, 2007 ).
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Ohio Lamprey (Ichthyomyzon bdellium)

Pennsylvania Candidate Species
State rank: S2 (imperiled)s Global rank: G3G4 (vulnerable/apparently secure)

Identification
Lampreys are a group of boneless, jawless fish found in fresh
and salt waters throughout the world. Their blind larvae, called
an ammocoete, live by filtering microorganisms from the
water, but the eel-like adults are often parasites, using their
toothed oral discs to attach to large fish and rasping holes in
their hosts’ sides.

L 'f_—

Biology-Natural History

The Ohio lamprey, Ichthyomyzon bdellium, is a parasitic species
found throughout the Ohio River drainage. Its single dorsal fin
is notched, and it is blue to gray above with a lighter, mottled
underside. Its oral disc is lined with sharp, well-developed teeth,
and as wide or wider than its head when expanded. A black
lateral line runs down each side from head to tail.

- g

“ - ; 0
Ohio DNR Native Fish Conservancy, Animal Diversity Web

Pennsylvania Distribution by County

North American State/Province Conservation Status r':fl “an R 1
Map by NatureServe - "
/ e - .
-
e
State/Province .
b O Status Ranks .
g
[m} §X - presumed extipated
S5H - possibly extipated
$1 - critically imperiled f
52~ lnputid + currentdata - records > 20 years old (1975)
S4 - apporety seare Pennsylvania Matural Heritage Program data 2005
55 - sequre
Pk Rl e s Habitat

Ohio lamprey adults are found in medium
to large rivers; they lay their eggs in nests
constructed in gravel streambeds. The
ammocoete larvae burrow into the muddy bottoms of tributary streams to feed by filtration. This species remains
in larval form for about four years, and lives for two more as an adult.

Reasons for Being Endangered
Ohio lampreys are widespread throughout their range, but they are known only from scattered occurrences.
NatureServe suggests that more intensive sampling would reveal previously undocumented occurrences.

Management Practices

Because its larval state is a filter-feeder, the Ohio lamprey is sensitive to changes in water chemistry and quality.
Environmental changes that adversely affect its host fish populations will also affect the lamprey; and human-
built barriers may cut lampreys off from spawning grounds.
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Channel Darter (Percina copelandi)
e ST S~ £ S T

Pennsylvania Threatened
State Rank: S2 (mperitea) Global Rank: G4 (pparently secure)

Identification

This delicate, tan, brown-spotted species seldom exceeds
2 1/2 inches. The fleshy connection (frenum) linking the
middle of the snout with the front-most paired bones of
the upper jaw is very weakly developed or lacking in
this species. Males have a row of large, spined scales
along the hindmost midline portion of the belly. The
body and fins of males darken greatly during breeding,
and a blue-green sheen develops over the sides of the
body.

Biology Natural History
Spawning takes place in spring to mid-summer. Males select and establish small territories downstream from large stones
scattered over a clean sand-small gravel bottom. Females move into these territories, burrow into the gravel behind each
stone, and spawn here with various males. Small numbers of eggs are deposited and fertilized with each spawning, until up to
400 eggs are laid. Small aquatic insect larvae, as well as algae and organic detritus, are their food items.

North American State/Province Conservation Status .
Map by NatureServe Habitat

dri- 1B fias The channel darter inhabits large clean streams and
rivers with moderate current and bottoms consisting

StataProviics of 1grge rocks, fine grgvel and sand. Riffle areas are

Status Ranks utilized during spawning and summer feeding, and
deeper, quiet backwaters during the winter.

SX - presurned extirpated
SH - possibly extirpated
51 - critically imperiled
52 - imperiled Penn=yhania Matural Hertage Program Data: August, 2007
53 - vulnerable

54 - apparently secure
55 - secure

Hot ranked/under review

Reasons for being Threatened

This species is discontinuously distributed across the Deep South
and Midwest, and in a separate, larger area of the Ohio River,
Great Lakes, and St. Lawrence drainages. In Pennsylvania, it is [ Current Records {1960 onward) [] Historic Records (pre-1360)
known from Lake Erie and larger tributaries, where its populations
have declined, and the upper part of the Allegheny River drainage.
It is seldom abundant at any locality.

Management Practices

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.

Reference:
. NatureServe. 2007. NatureServe Explorer: An online encyclopedia of life [web application]. Version 6.2. NatureServe,
- NP Arlington, Virginia. Available http://www.natureserve.org/explorer. (Accessed: August 20, 2007).
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Longhead Darter (Percina macrocephala)
. et O R e R s T

Pennsylvania Threatened Fish Species
State Rank: S2S3 (imperiled/ vulnerable)s Global Rank: G3 (vulnerabl

n

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.

North American State/Province Conservation Status //Lpennsyhrania Matural Hertage Program Data: August, 2007
Map by NatureServe

State/Province
Status Ranks

SX - presumed extirpated
SH - possbly extipated
§1 - critically imperiled
§2 - imperiled

53 - vulnerable

§4 - apparently secure
$5 - secure

D Current Records (1980 onward) D Historic Records (pre-1980)

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.

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
e et ) 6.2. NatureServe, Arlington, Virginia. Available http://www.natureserve.org/explorer. (Accessed:
e August 21, 2007)
- gust 21, 2007).
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Elktoe (4lasmidonta marginata)

Freshwater Mussel Species of Concern
State Rank: S4 (apparently secure), Global Rank: G4 (apparently secure)

Identification

The Elktoe (4lasmidonta marginata) is a moderately sized mussel, commonly reaching 75 mm in
length. The shell is trapezoidal or rhomboid shaped, inflated, and thin (Parmalee 1998, Strayer
and Jirka 1997). The anterior margin is rounded, with a somewhat straight ventral margin. The
ventral and posterior margins meet in a blunt, squared point (Parmalee 1998). The posterior ridge
is the focal point of the shell and is sharply angled. The posterior slope is flattened with fine,
well-developed ridges crossing the growth lines. The beaks are high, inflated, and are comprised
of three to four heavy double-looped ridges. The periostracum (outer covering) is usually
yellowish or greenish, with green rays and darker spots that may appear connected to the rays
(rays may appear interrupted). Lateral teeth are vestigial and appear as nothing more than
indistinct bumps along the hinge line. The nacre (inner iridescent coloring) is usually bluish-
white (Parmalee 1998; Sietman 2003; Strayer and Jirka 1997). Photo:

http://www.lwatrous.com/missouri_mol
lusks/mussels/images/a_marginata.j

Habitat

The Elktoe can be found in medium to large size streams, but is most common
in smaller streams. This species is present in greatest abundance in small
shallow rivers with a moderately fast current and riffles. The preferred

substrate is fine gravel mixed with sand (Parmalee 1998; Sietman 2003; Strayer
and Jirka 1997; NatureServe 2005).

Pennsylvania Natural Heritage Program Data: August, 2007

Host Fish

Hosts for Elktoe glochidia include the white sucker, northern hogsucker,
shorthead redhorse, rockbass, and warmouth (Parmalee 1998; Strayer and Jirka
1997).

Status [T] Current Records (1980 onward) [ | Historic Records (pre-1980)

Populations of Alasmidonta marginata can be found from Ontario, Canada to

Alabama. Its eastern boundary ranges along the east coast from New York to Virginia and the western boundary ranges from North

Dakota to Oklahoma. Most populations are located in Ohio, Indiana, and Illinois. This mussel is thought to have been extirpated from

Alabama since it has not been reported during surveys for several decades (NatureServe 2005; Parmalee 1998; Strayer and Jirka

1997). This species is not common in Pennsylvania but has been found in the Susquehanna River and Ohio drainages. The proposed

state status of the Elktoe is not ranked (N), meaning there is insufficient data available to provide an adequate basis for assignment to
specific categories concerning the security of known populations

North American State/Province Conservation Status (PNHP). The state rank of this species suggests it is secure at some sites
Map by Natur ese.,(;'p“'y’ 2007) within Pennsylvania state boundaries. However, more surveys are
' f required to determine the status of this species and other freshwater
StatofProvince mussels in Pennsylvania.
Status Ranks
X - presumed extirpated Alasmidonta marginata is typically thought of as an interior basin
prpilaerer iy species. It is not well understood how Alasmidonta marginata reached
84~ ol the Susquehanna River basin from its native range. Some researchers
- nerable: . . . . .

4 - apparently secure believe it may have drifted from the Allegheny River basin to
o samtieihancir review Susquehanna via postglacial influences. An alternative theory states this

species was introduced to the Susquehanna River basin via human
activity (Strayer and Jirka 1997).
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Creek Heelsplitter (Lasmigona compressa)
. et R R e R N ol

Pennsylvania Freshwater Mussel Species of Concern

State Rank: S2S3 (imperiled/vulnerable)s Global Rank: G (secure)
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 . The
periostracum (outer covering) is somewhat smooth and varies from greenish
(juvenile) to greenish-black (adult), sometimes with fine green rays (usually apparent
in young individuals). The beak sculpture is obvious and double-looped.
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.
The nacre (inner iridescent coloring) is usually white, but can be cream or salmon
colored (especially toward the beak cavity).

Habitat Creek Heelsplitter (Lasmigona compressa)

The creek heelsplitter is typically located in creeks, but can sometimes be observed in Photo Source :L Darby Creek Assoc.
streams too small to adequately support other species of freshwater mussels. It is www.darbyereeks.orglereckheetsplitierLittleDarby72.pg
most commonly found in headwaters of small or medium rivers in fine gravel or Pennayhania Nalursl Herlage Program Dits: August, 2007

sand.

Host Fish

Suitable host fish for the creek heelsplitter include the slimy sculpin, spotfin
shiner, black crappie, and the yellow perch

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. Additionally, Lasmigona compressa has been located in the northeastern
headwaters of the Susquehanna River basin. It is not well understood how this [ Current Rucords (1980 orvwad) [T Historic Records (pra-1380)
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. 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
North American State/Province Conservation Status characterized by its compressed,
Mapvby NatureServe e

3 trapezoidal shape, small dorsal
— pED wing, and large interdental tooth.
f State/Province However, it can be confused with
Status Ranks Lasmigona subviridis. The latter
) species is smaller, more ovate, and
SX - presumned extipated ..
SH - possily extipated DA a significantly smaller

51 - aritically imperiled interdental tooth. Additionally, its
§2 - imperiled

2 $3 - yulnerable beak sculpture only has three to
g = apparently secure four smaller, less deeply curved
- gecure

Mot ranked/under review  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.
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Ski-tailed Emerald (Somatochlora elongata)

Pennsylvania Invertebrate Species of Concern
State Rank: S2 mperieay Global Rank: G5 (ccure)

-L_ x -..\ N . WA

Identification

The ski-tailed emerald, Somatochlora elongata, is a
large dragonfly species colored in brown tones that
reflect bronze or green in direct light. Its front, or face-
plate, is bronze-green and edged with yellow; its thorax
bears three vertical, parallel yellow stripes on each side.
Adults grow 52 to 62 millimeters long.

Dragonfly larvae are aquatic predators. Larvae of the

genus Somatochlora have a spreading posture, and their
heads are generally twice as wide as long, with small e
eyes. The abdomen is slightly wider than the head. = SRS e

Ski-tailed Emerald (Somatochlora elongata)
Photo Source: Dave Czaplak

Habitat/Behavior
The ski-tailed emerald ranges from Quebec south to Georgia and west to Minnesota. 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. Its preferred habitat includes small to medium streams with moderate to sluggish flow and at least some
emergent vegetation; they have also been sighted in wetland areas and around beaver ponds.

North American State/Province Conservation Status /’LPE””S"“”'S Natural Hertage Program Data: August, 2007
Map b NatureSer\:e

State/Province
Status Ranks

SX - presumed extirpated
SH - possibly extirpated
1 - critically imperiled
%2 - imperiled

53 - vulnerable

54 - apparenty secure

[] Current Records (1980 onward) [] Historic Records (pre-1980)

Reasons for Being Threatened

Because their life cycle involves both terrestrial and aquatic phases, dragonflies are particularly sensitive to disturbances of
stream and lake habitats. Water pollution can harm the larvae; clearing of stream- and lake-shore vegetation deprives the
adults of habitat.

Conservation

Protection of the ski-tailed emerald will require preservation and restoration of both the terrestrial streamside habitat of the
adult and the aquatic habitat of the larvae. The species can benefit from reduction of fertilizer and pesticide runoff, as well as
planting of vegetative buffers along streams.

References
. Czaplak D. 2005. “Dragonflies” [web page]. Available online at http://odolep.com/. Accessed 26 April 2005.
e Dunkle, S.W. 2000. Dragonflies through Binoculars: A Field Guide to Dragonflies of North America. Oxford
University Press, New York, NY.
e  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 ). Pennsylvania Matural Heritage Program
e Needham JG, MJ Westfall, Jr, ML May. 2000. Dragonflies of North America. Washington: Scientific
Publishers. 939 p.
. 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.
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Creeping Snowberry (Gaultheria hispidula)

Pennsylvania Plant Species of Concern
State Rank: S3 (umerabie) Global Rank: G5 (secure)
Identification
This member of the heath family (Ericaceae) has trailing stems that
can be mat-forming. It smells of wintergreen when crushed. The
leaves are dark green and oval, approximately 1/2-inch long, and
have no teeth at the edges. Unlike cranberry plants, which the
snowberry resembles somewhat, the leaves lie flat on the ground.
The flowers are small and white with five petals. The fruits are
white berries roughly 1/2 inch in diameter that ripen in late summer.

Habitat

The creeping snowberry is a plant most commonly found in northern
boreal forests. Pennsylvania is near the southern limit of its range;
the locations where it is found in the state are sphagnous wetlands Photo: Western Pennsylvania Conservancy
and wet coniferous forests with a northern character to the climate

and flora. It is typically found on raised hummocks and old hemlock stumps.

Status
Pennsylvania is near the southern limit of the

North American State/Province Conservation Status
Map by NatureServe

= range of this species, and the climatic

conditions appear to be unsuitable except in a

State/Province few habitat areas of a more northern

Status Ranks
character.

SX - presumed extirpated

1 - sl imperied.

= critscally i .

5 ﬂpmwanu Hatural Hertage Fropram Data: August, 3007

53 - vulnerable

54 - apparcntly secure

55 - secure

ot ranked/under review

Conservation Considerations
The creeping snowberry is likely to be sensitive to changes in [ Current Records (1960 anward) [] Wistoric Records (pre-1580)
temperature or water regime at the sites it inhabits. Therefore,
any modifications at a site that reduce the tree canopy or alter the natural hydrologic pattern may detrimentally
impact a population.
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A . University of Pennsylvania Press, Philadelphia, PA

Powirhoms Nunarsl Herting: Progan e  Rhoads, A.F. and W.M. Klein, Jr.. 1993. The vascular flora of Pennsylvania: annotated checklist and atlas.
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Queen-of-the-prairie (Filipendula rubra)
. e O RS e S s T
Pennsylvania Plant Species of Concern
State Rank: S1S2 (critically imperiled/imperiled) Global Rank: G4GS5S (apparently secure/secure)
Identification
Queen-of-the-prairie is a member of the rose family (Rosaceae)
that spreads clonally by the growth of underground stems called
rhizomes as well as reproducing sexually. Individual ramets, or
members of a clone, grow from one to two meters tall; a single
clone may spread over scores of square meters. Leaves are
pinnately compound, with the terminal leaflet the largest, up to 20
centimeters wide, divided into five to nine palmate lobes, and
coarsely toothed. Flowers usually have five deeply pink petals,
with a ring of long stamens surrounding a cluster of club-shaped
pistils. They grow in large, showy inflorescences up to 20
centimeters wide.

Habitat

Queen-of-the-prairie grows mainly in fens, calcium-rich peat-
producing wetlands, but clones may also be found in wet
woodlands and grassland seeps. It grows from Newfoundland
south in to Georgia, and has been found as far west as Wyoming;
but its natural range is probably somewhat smaller.

North American State/Province Conservation Status
Map by NatureServe

« curentdata + records > 30 vyears old (1975)

State/Province Pennsyhania Matural Heditage Program data 2005
Status Ranks

$X - presumed extirpated Status

:r - possibly :mpm Queen-of-the-prairie is rare because its

3 = Emﬂ preferred habitat, fens, are generally rare.

:: - :“"H*“! o The species also suffers from potential

£5 - conge B reproductive limitations — some populations
Mot ranked/under review produce very little viable seed. This may be

because queen-of-the-prairie populations are
often composed of only a handful of clones,
which reduces their genetic variability.

Conservation Considerations

Queen-of-the-prairie populations will benefit greatly from protection of their wetland habitats, which are often
destroyed or fragmented by human development. Forest management practices can also be altered to allow more
natural disturbances to create early successional habitat, and existing populations should be protected from
collection, which may be a minor concern. Efforts to re-establish queen-of-the-prairie populations in unoccupied
habitat should make use of seed or transplant material taken from a wide variety of parent clones to ensure that
new populations will have sufficient genetic diversity to produce viable seed.

References
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High Quality Headwater Stream Macroinvertebrate Community

Typified By: forestfly stonefly (dmphinemura), tube-case
caddisfly (Lepidostoma), rolled winged stonefly (Leuctra),
blackfly (Prosimulium)

Stream Quality Rating: High

Habitat: This community occurs in high quality, fast-flowing
headwater streams at high elevation. These catchments are well
forested. There is very little urbanization in these watersheds,
but there is some agricultural land where this community is
found. Water temperatures are typically cool and water
chemistry values show little to no impairment of stream quality.

The High Quality Headwater Stream Community shows good
biological diversity for headwater streams, and contains many
environmentally-sensitive organisms. The community is
sparsely distributed in headwater streams throughout McKean
County.

Threats: Small, high-elevation streams such as these generally
have poor acid buffering capacity, which can exacerbate the
effects of acidic inputs (including acid precipitation) and lead to

!

i A
= T
Van AP

Forestfly (Amphinemura)
Photo source: http://www.lrca.org

Tubecase caddisfly (Lepidostoma)
Photo source: http://www.dfg.ca.gov/

stream acidity levels outside the tolerable range for
most organisms. The effects of poorly maintained
agricultural land in the watershed may be affecting
water quality and stream habitat in some places where
this community is found.

Conservation Recommendations: This community
type represents the highest quality headwater stream
macroinvertebrate assemblage in the State of
Pennsylvania. Poor quality headwater streams of
similar size that are in need of restoration may use the
community type as a restoration target.

Installing riparian buffers along streams in areas of
poorly maintained agricultural land can reduce nutrient
runoff and stream bank erosion. Excluding livestock
from streams and riparian zones will also restore stream

Small, forsed, high-gradient streamsprovide the
typical habitat for this community type.

T
e :

Photo Source: PNHP

quality and habitat. Addressing water pollution from

acid deposition is also important for this community. Liming watersheds or streams is one option for minimizing

the effects of acid deposition in areas of poorly-buffered soils.
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Community Classification. Pennsylvania Natural Heritage Program, Western Pennsylvania Conservancy,
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High Quality Small Stream Macroinvertebrate Community

Community Indicators: iron dun mayfly (Epeorus), riffle beetle
(Oulimnius) stripetail stonefly (Isoperila), salmonfly stonefly
(Pteronarcys), free-living caddisfly (Rhyacophila)

Stream Quality Rating: High

Habitat: This community type is found in smaller streams flowing
through high elevation, heavily forested catchments with very little
urbanization. Agricultural development is sparse in these watersheds
as well. Water temperatures are typically cool and chemistry values Iron dun mayfly (Epeorus)
reflect little impairment. Photo source: www.troutnut.com

The High Quality Small Stream Community has a rich assemblage of
organisms, including a large number macroinvertebrates sensitive to
pollution. The most common community members indicate the
presence of quality riffle habitat. This community is widespread
across McKean County.

Threats: Found in high-elevation headwater streams, this community
faces fewer threats than communities in valley stream, which are
generally in more developed watersheds. However, in a few locations
the High Quality Small Stream Community may be in habitats Riffle beetle (Qulimnius)
degraded by poorly maintained agricultural land. Poorly buffered Photo Source: Brady Richards
agricultural areas can contribute unhealthy levels of sediment and

nutrients to these streams via non-point source runoff. Additionally, in small watersheds such as these, unpaved
roads can cause increased sedimentation rates in streams.

Conservation Recommendations: This community
group is a strong indicator of a high quality, naturally
functioning small stream system. This community can
serve as a target community type for the restoration of
similar streams that are in poor condition. Addressing
runoff issues and water acidification from acidic
deposition are critical for the High Quality Small
Stream Community. In agricultural areas, runoff and
stream bank erosion can degrade stream quality by
enriching nutrient concentrations beyond safe levels
and smothering important stream habitat with sediment.
Nutrient enrichment and sedimentation can be
controlled by installing vegetated riparian buffers of
sufficient widths along pastures and crop fields.
Adequate maintenance of unpaved road surfaces, and
management of stormwater from paved roads, will also
help reduce the amount of sediments and contaminants
introduced to streams.

The th Quality Stream Cmilmunity is found in

forested streams with little watershed disturbance.
Photo source: PNHP

References

e 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.

e  Walsh, M. C,J. Deeds, and B. Nightingale. 2007b. User’s manual and data guide to the Pennsylvania Aquatic i I'N1P
Community Classification. Pennsylvania Natural Heritage Program, Western Pennsylvania Conservancy, 4
Middletown, PA, and Pittsburgh, PA. Presnsvhaa Ml Herituge Frogsn

197



Hiﬁh Qualitx Larﬁe Stream Macroinvertebrate Communitz

Typified By: blue-winged olive dun mayfly (Drunella), acentrellan
mayfly (Acentrella), dark leadwinged olive mayfly (Serratella),
ephemerellid mayfly (Ephemerella), pale evening dun mayfly (Leucrocuta),
fingernet caddisfly (Dolophilodes), netspinner caddisfly (Ceratopsyche),
small minnow mayfly (Baetis).

Stream Quality Rating: High

Habitat: This community represents high-quality mid-reach streams found
at higher elevations and moderate gradients. Water chemistry values
suggest some disturbance in the watershed, but do not indicate elevated
levels of pollution for larger streams. Stream water is typically cool, as
these are high quality habitats existing in highly forested catchments. The
amount of urban land cover in the watersheds associated with this group is
very low. Agricultural land area in the watershed is also low for streams of
this size.

Biological community indicators confirm the description of high quality
habitat. This is a biologically diverse assemblage of organisms, many of
which are intolerant of organic pollution. In McKean County, habitat for
this community exists in sections of the Allegheny River, Potato Creek and
Tunungwant Creek.

Threats: Mid-reach streams usually exist below high quality headwaters
and therefore receive waters with little impairment. However, threats to

Blue-winged olive dun (Drunella)
Photo source: http://ceratium.ietc.wwu.edu/ITWS

Acentrellan mayfly (Acentrella)

Photo source: http://ceratium.ietc.wwu.edu/ITWS

water quality become more prevalent once streams reach valleys, where the landscape is subject to greater development
pressure. Pollution and habitat alteration associated with poorly managed agricultural land (e.g., sedimentation, nutrient
enrichment, changes in temperature regime) might affect this stream type. In addition, acidic precipitation may increase
acidity levels in these streams to concentrations that may be intolerable to the sensitive organisms that live there.

Conservation Recommendations: High quality valley streams
are valuable natural resources, as they are readily accessible and
appealing for recreational use. Streams of this type support some of
the state’s designated coldwater fisheries. This community
represents the highest quality mid-reach stream habitats in
Pennsylvania, and should be a priority for conservation and
protection. To protect the recreational and intrinsic value of these
streams, active conservation strategies should be implemented. In
areas with intense agriculture, remediation of poorly managed
agricultural land may be necessary. Stream bank fencing and
riparian vegetation plantings will facilitate the mitigation of
sedimentation and agricultural runoff that affect water quality.

Although urban areas do not appear to be prevalent in areas where

this community occurs, retention and treatment of any municipal
discharges helps improve stream water quality and habitat
condition. Acid precipitation is another issue that affects streams in
this region, and should be addressed.

L
Large streams of high quality are rare in
Pennsylvania and are important to this

community type.
Photo source: PNHP
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Eastern Elliﬂtio Mussel Communitz

Typified by: Eastern Elliptio (Elliptio complanata). The
rainbow mussel (Villosa iris), yellow lampmussel (Lampsilis
cariosa), and eastern lampmussel (Lampsilis radiata) are not
consistent community members, but are often associated with
this community.

Species of Conservation Concern: Rainbow Mussel
(S1/G5), Yellow Lampmussel (S3S4/G3G4), and Eastern
Lampmussel (S1/GS).

Stream Quality Rating: medium

Community Description and Habitat: The Eastern Elliptio - _

Commumty is Wldely dlstrlbutgd across eastern Pennsylvania Eastern Elliptio (Elliptio complanata)
and is found in a variety of environments. The most common Photo source: PNHP
community member, Eastern Elliptio, tolerates many habitats,
but this community is generally found with some sand and silt mixed with larger cobble and gravel. In McKean, the
community can be found in the southeastern corner of the county, in the portion of the county that is located in the
Susquehanna River watershed.

Water quality in the habitats of this community is typified by moderate alkalinity, and high conductivity. Water
chemistry parameters may be influenced by non-point source pollution from agriculture and resource extraction.
Agriculture in the watershed may contribute non-point source pollution.

Additional study of the Eastern Elliptio Community is needed. The primary indicator species are statistically strong
indicators of this community, and thus when found, strongly indicate that this community is present. However, they are

also found in other community types. . — =

Conservation Recommendations: Although the
Eastern Elliptio is not rare in Pennsylvania, some of the
associated species that may occur with this community
are less common. Protection of current mussel habitats
and high water quality will mean that communities will
endure and potentially be reintroduced where they have
been lost.

Zebra Mussels (Dreissena polymorpha) have been
reported in the most of major drainage basins in
Pennsylvania: Delaware River, Susquehanna River,
Genesee River, and Ohio River and Lake Erie basins.
Monitoring of Zebra Mussel infestation will document
the spread and effects of the non-native species on
native mussel populations.

The Eastern Elliptio Community can occupy diverse
habitats from small streams to large rivers like the
Susquehanna, above.

Photo source: PNHP

Reducing non-point source pollution and habitat
degradation from agriculture is important for the preservation of this community type. Stream bank fencing, riparian
restoration, rotational grazing, and soil conservation are some recommendations for improving streams and maintaining
habitat to support mussel communities in agricultural watersheds.
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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 Conservation Concern: Wabash pigtoe (S2/G5), three- . _
ridge (S2S3/GS5). - =
Stream Quality Rating: Moderate to low - ,..l?f.,l

Habitat: Preferring quiet muddy waters in Pennsylvania, the
Fatmuc'ket.Community inhabits various size streams, but usually . Fatmucket (Lampsilis siliquoidea)
occurs in rivers 4th order or greater. The community is common in Photo source: www.inhs.uiuc.edu
streams with some urban and agricultural influences in the
watershed, although forested area is also prevalent in the landscape. Water quality in Fatmucket Community habitats
may be slightly degraded by non-point source pollution from agriculture sources. Sandstone and shale geology classes
dominate the watersheds supporting this community.

Fatmucket mussels prefer quiet or slow moving water with mud bottoms and avoid riffles (Parmalee and Bogan 1998).
Consequently, this community is most common in standing water, in clay, silt, or mud substrate. A moderate number of
rare and intolerant taxa are associated with this community. The Fatmucket Community is common throughout the
Ohio River basin.

Threats: Since the Fatmucket Community habitat is
often located in landscapes with potential non-point
source pollution (such as un-mitigated runoff from
agricultural or urban areas), water quality may be
compromised in these habitats. In some locations,
siltation and removal of stream bank vegetation depress
mussel communities. Silt may fill in the slow
backwaters of large streams and rivers and degrade
habitat conditions. Runoff may carry excessive
nutrients, herbicides, and pesticides into the stream.

Conservation Recommendations:

Conserving naturally occurring low-gradient 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 urban sources will maintain quality habitats. In
addition, preventing severe in-stream and riparian
habitat disturbance near community habitats will also
ensure community survival over the long term.

The Fatmucket Community is usually found in slow-

moving sections of rivers and larger streams.
Photo source: PNHP

Maintaining and restoring wetlands and riparian buffers
in these watersheds will ensure that runoff is filtered before entering the stream, reducing the amount of sediment and
nutrient levels that reach the water and make the habitat unsuitable for these mussels. Other agricultural best
management practices, such as utilizing grassed waterways and fencing cattle from streams, will provide additional
protection to locations where this community is found.
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Spike Mussel Community
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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 pocket-book (Lampsilis cardium), are
also found with this community, but are common in other
communities as well.

Species of Conservation Concern: black sandshell (S3S4 G5),
mucket (S4/G5), fatmucket (S4/G5), flutedshell (S4/G5)

Stream quality rating: High ' Spike mussel (Elliptio dilatata)

Photo source: http://www.inhs.uiuc.edu

Habitat: The habitat range for the Spike Community varies medium
streams to large rivers, both fast-flowing and low gradient. In McKean County, the community is most commonly found
in the larger tributaries to the Allegheny River and sections of Potato Creek.

The species in this community are typically found in medium to large rivers in sand and gravel substrate, and 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 River basin (Strayer and Jirka 1997). 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.

Threats: The habitats supporting this community type in McKean County are generally found in watersheds with
substantial amounts of agricultural land. Tributaries to the Allegheny River may be impaired from agricultural sources
and likely have organic enrichment and low dissolved oxygen. Adverse effects from agriculture in watersheds can be
remediated by installing riparian fencing of adequate widths along stream banks and excluding livestock from streams.

Conservation Recommendations: This community is
characterized by high mussel diversity, many rare
species, and few species that can tolerate pollution.
Consequently, it is a high conservation priority. This
community occurs in sections of the county that are
currently used regularly for agricultural practices, and
appropriate measures should be taken to ensure that the
effects of improperly managed agricultural areas are
lessened.

Managing agricultural runoff is a priority for the Spike
Community watersheds in McKean County. Stream
habitats and water quality should be improved where
streams are impaired. 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 also suggested.

The spike corhmunity is found in low graient areas of
the Allegheny River (above, at Turtlepoint) and some of

its tributaries in McKean County.
Photo source: PNHP

References

e 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.

e  Walsh, M. C,J. Deeds, and B. Nightingale. 2007b. User’s manual and data guide to the Pennsylvania Aquatic i I'N1P
Community Classification. Pennsylvania Natural Heritage Program, Western Pennsylvania Conservancy, F
Middletown, PA, and Pittsburgh, PA. Permpvhmnia Nutarl Herituge Progsn

201



Coldwater Fish Community

Typified by: brook trout (Salvelinus fontinalis) mottled sculpin
(Cottus bairdii), brown trout (Salmo trutta), rainbow trout
(Oncorhynchus mykiss)

Species of Conservation Concern: none

Stream Quality Rating: High

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

Brook Trout

Photo source:_http://www.cnr.vt.edu/efish

with brown trout only. The Coldwater Community is common across McKean County, in most of the smaller
tributaries in each major watershed (Kinzua, Potato, Clarion and Tunungwant Creeks, and the Allegheny River

headwaters).

An undisturbed forested landscape often surrounds the streams where the Coldwater community is found and
supports the quality 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 gravel 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. Streams supporting this
community type often flow from sandstone or shale headwater streams and have a unique water chemistry signature

with few dissolved cations and low buffering capacity.

Threats and Disturbances: Headwater streams may be acidic from acid deposition. Acidic precipitation may be
occurring in McKean County, and stream acidity may be heightened further if soils in the watershed have poor
buffering capacity. Other problems with small streams include disturbances from suburban developments and
agriculture. Runoff from roads can result in siltation and poor water quality. Habitat and water quality may also be

threatened by poor agricultural practices in small streams.

Conservation Recommendations: Protecting head-water
streams with natural landcover should be a priority for McKean
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. Addressing road and
impervious surface runoff in McKean County is especially
important when new homes and commercial developments are
built. Riparian buffers, rotational grazing, erosion control and
other strategies may be necessary to minimize agricultural impacts
to streams.

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

This community is common in small, forested

headwater streams such as this.
Photo Source: PNHP

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, sometimes

introduced, trout species.
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Coolwater Fish 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

Stream Quality Rating: Low to moderate

Community Description and Habitat: This community type

has varied habitat and can represent a variety of stream conditions.

Generally, stream types are small to medium sized, fairly fast
flowing and have intermediate water temperatures. These streams
may be called “Cold Water Fishery” by PA DEP, typically

Blacknose dace (Rhmtchthys atratulus)
Photo source: www.ohiodnr.com/dnap/

meaning that they support brown trout. In many cases, fish tolerant of cool and warm temperatures are also present. The
best examples of Coolwater Stream Community habitat are valley streams that have cobble and gravel substrates and
available cover for fish. In some cases, agriculture warms otherwise cold streams and may degrade stream habitats
resulting in a loss of natural fish community. In some areas, this community may represent habitat that is transitional
between small headwater streams and warmer, larger steams and rivers. In McKean County, several streams were
classified as the Coolwater Stream Community; sections of Kinzua Creek, Chappel Fork, Fivemile Run, Marvin Creek,
Potato Creek, Allegheny Portage Creek, Cole Creek, Knapp Creek and Tunungwant Creek.

Threats: A number of pollution types are found in watersheds
where this community occurs. The community generally occurs
in streams impaired by agricultural and urban runoff, as well as
various disturbances such as land development or wastewater
outfalls. Stream temperature may be warmer than natural
temperatures because riparian vegetation has been removed.
Stream habitats may have been altered where this community is
found. In Crooked Creek, Coolwater Stream community habitat
is impaired by hydrologic modification, siltation, and low
dissolved oxygen; the headwaters of Muddy Creek are degraded
from road runoff and resulting siltation (PA DEP 2006).

Conservation Recommendations:

Restoration of stream temperature, habitat, and water quality to
natural conditions is recommended. Management of storm water
runoff and riparian vegetation restoration are critical to
improvement of community conditions. Addressing sediment
and nutrient loading will improve water quality for this

Valley streams with moderate gradients-and mix of

substrate types are typical of coolwater habitats.
Photo source: PNHP|

community type. 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 an
important 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 Fish Community
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Typified by: Greenside darter (Etheostoma blennioides), 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), large-mouth bass (Micropterus salmoides), green sunfish

(Lepomis cyanellus), tonguetied minnow (Exoglossum laurae),

Ohio lamprey (Icthyomyzon bdellium)

Species of Conservation Concern: none

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

Community Description and Habitat: The Ohio Warmwater Community occurs in the larger streams found in McKean
County, such as lower Kinzua Creek and the Allegheny River. These 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. This stream
community, in undisturbed condition, probably represents small to medium-size warmwater systems with little silt and
turbidity. In impaired systems, poorer water quality conditions and increased turbidity and low dissolved oxygen (DO)

occur.

Stream Quality Rating: Medium

Threats and Disturbances: Water quality and habitat
may be influenced by non-point source pollution. Runoff
from impervious surfaces and poorly managed agricultural
areas can be a threat to this community. The watersheds
that support this community have a relatively large amount
of agricultural land within them. Streams supporting this
community type may be impaired by siltation, low DO,
organic enrichment, and hydro modification from
agricultural sources (PA DEP 2006).

Potential point sources from municipal and industrial
discharges may negatively influence water quality in some
warmwater community habitats. Sewage treatment plants
may damage stream habitats through nutrient loading.

Conservation Recommendations: This community is a

Mid-sized streams like Potato Creek, above, without many
groundwater inputs are typical of Warmwater Community streams.
Stream sequences of pools (slow-moving habitats), riffles (swift
current habitats), and runs (intermediate current habitats) provide
a variety of habitats and support warmwater fish communities.

Photo source: PNHP

high conservation priority. Warmwater streams in good condition are not common. The fish associates of this community type are
not especially rare individually, however, the community group occupies habitats in need of protection in Pennsylvania.

Since warmwater 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 runoff is especially important for valley streams.
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