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Executive Summary

The 2015 West Virginia State Wildlife Action Plan (SWAP) is a response to Congress’s challenge for all
states to provide a comprehensive wildlife conservation strategy, but more importantly, it is a road
map for the West Virginia Division of Natural Resources (WVDNR) and its many partners and
collaborators to proactively conserve the full array of West Virginia’s biological diversity.

The citizens of West Virginia enjoy a state rich in natural resources, including an incredible diversity of
landscapes, plants, and animals on both public and private lands. The people of this state have a long
history of attachment to and concern for fish and wildlife resources. This plan identifies over 600
animal and 400 plant “Species of Greatest Conservation Need” (SGCN) in the state that, as the name
implies, need a little more help from us all if we are to avoid their disappearance from the landscape.
They, along with many more common species, thrive or fail primarily on the basis of suitable habitat
availability and quality. Stresses to the overall ecosystem and to SGCN'’s in particular include habitat
loss, habitat degradation, disease, competition, and predation. Furthermore, these stresses occur at
multiple geographic scales and over different time frames presenting a complex challenge to
comprehensive planning for conservation actions that address those stresses. This plan responds to
that challenge by moving beyond the regulatory environment. It presents a more collaborative and
voluntary approach which engages the full array of stakeholders including public and private
landowners, agencies, non-governmental organizations, education and research institutions, and the
general public. The 2015 SWAP has the following 10 year goals:

v" Halt the decline of at-risk species and thus avoid the need for federal listing as
threatened or endangered

v Assist with the recovery of federally listed species

v' Keep the common species common

v' Conserve the full array of habitat types and biological diversity in the state

The 2015 SWAP was developed with technical and strategic guidance from a multi-agency and
organization Advisory Team. A Core Working Group was established and included virtually all of the
professional staff from the agency’s Wildlife Diversity Unit and members of a West Virginia University
(WVU) Natural Resource Analysis Center consulting team working under a cooperative agreement with
the agency. The WVDNR staff provided data, technical analysis, and most of the content for the plan.
The WVU consulting team provided technical analysis, guidance, geospatial support, and additional
content for the plan while also managing the planning process for the agency. External input to the plan
was substantial and provided through a variety of sources and expert assistance including The American
University, West Liberty University, Marshall University, and outside consultants.

While the 2015 SWAP represents compilation, analysis, management, and communication of large and
complex volumes of data, information and relationships, its concept is straightforward.

Identify, locate, and describe Species of Greatest Conservation Need.

Identify, locate, and describe terrestrial and aquatic habitats.

Understand habitat/species relationships.

Evaluate stresses to species and habitats at multiple geographic scales.
Formulate conservation actions to reduce stresses at multiple geographic scales.
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v" Develop Conservation Focus Areas (CFAs) where stresses and conservation actions are
geographically linked.

v" Develop a plan to monitor performance, continue research, and adapt management
techniques to improve results.

The 2015 SWAP recognized over 600 animal species as SGCN, but the 319 Priority 1 species are the
primary focus for conservation activities. Included in the SGCN list are Amphibians, Birds, Butterflies and
Moths, Cave Invertebrates, Crayfish, Dragonflies and Damselflies, Fish, Snails, Mammals, Mussels, Other
Invertebrates, Reptiles, and Tiger Beetles.

Science and technology played a dominant role in developing this plan. Classification and mapping of
terrestrial and aquatic habitats in West Virginia incorporated data from regional mapping projects and
the WVDNR’s own classification and mapping efforts. Spatial analysis combined GIS databases for
species occurrence with the GIS databases for habitat occurrence to help identify species/habitat
relationships. A new database was built to archive and facilitate communication of these results.

Stress assessment and prioritization were conducted statewide by evaluating the geographic extent and
biological impact of stresses as well as the potential for effective conservation action. That effort
identified 21 major stresses on terrestrial SGCN populations and habitats and 20 major stresses on
aquatic populations and habitats. Hundreds of conservation actions where formulated to respond to
those stresses. Sixty-nine of these actions were considered high priority. They present a strong call for
collaboration among conservation partners. They are rarely regulatory, and largely voluntary.

Several of the proposed conservation actions are potential game changers for SGCN populations. These
include:

v A proposal for collaboration among members of the state’s forest management community
to recognize the roles that public and private forestry partners are playing to provide the
desired array of forest habitats for SGCN populations,

v A proposal for collaboration between the West Virginia Division of Highways and other state
and federal agencies to simultaneously protect SGCN populations and make highway
construction and maintenance faster and less expensive, and

v'Identifying Conservation Focus Areas to concentrate conservation actions of all partners
where priority species and their habitats are most heavily concentrated

Conservation Focus Areas are a set of geographies that were identified across West Virginia where
conservation resources can potentially be more efficient, effective, and provide more opportunities for
leveraging successful outcomes. Stresses and associated conservation actions can occur on a statewide,
regional, or local scale. Conservation Focus Areas are at a scale where more intensive investigation,
collaboration, and conservation action can readily occur. Beginning this fall, conservation planning for
these CFA’s will engage local partners and stakeholders in an exciting effort to really “put the SWAP on
the ground.”

The paradigm shift envisioned in the SWAP will maintain a continuously evolving plan of action to
achieve its goals. With the help of all West Virginians, the actions identified in this plan and its
subsequent revisions will achieve the goals we’ve set for it. If we are successful, an enhanced quality of
life for all our state’s citizens will be the ultimate outcome.



List of Acronyms Used in this Document

AML — Abandoned Mine Lands

APHIS — Animal and Plant Health Inspection Service

ATV — All Terrain Vehicle

BCR — Bird Conservation Region

Bd -- Batrachochytrium dendrobatidis, chytrid fungus
BMPs — Best Management Practices

CCVI — Climate Change Vulnerability Index

CFA — Conservation Focus Area

CREP — Conservation Reserved Enhancement Program
CWA - Clean Water Act
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GIS — Geographic Information System
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ORBFHP — Ohio River Basin Fish Habitat Partnership
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PSC — Public Service Commission
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RFSS — U.S. Forest Service’s Regional Forester’s Sensitive Species (RFSS) list for the Monongahela
National Forest
SGCN — Species of Greatest Conservation Need
SF — State Forest
SWAP — State Wildlife Action Plan
SWG - State Wildlife Grant
TNC — The Nature Conservancy
USACOE — US Army Corp of Engineers
USDA — United State Department of Agriculture
USEPA — United States Environmental Protection Agency
USFS — United States Forest Service
USFWS — United States Fish and Wildlife Service
USGS — United States Geological Service
USNVC — United States Navy Vegetation Classification
WMA - Wildlife Management Area
WNS — White Nose Syndrome
WVDA — West Virginia Department of Agriculture
WVDEP — West Virginia Department of Environmental Protection
WVDOF — West Virginia Division of Forestry
WVDNR — West Virginia Division of Natural Resources
WVU — West Virginia University

WVWCAP — West Virginia Wildlife Conservation Action Plan



2015 WV State Wildlife Action Plan

Chapter 1: Background

1.1: Purpose and Need

1.1.1: Introduction

The fish and wildlife resources of West Virginia belong to the people of the state. Those resources are
held in trust for the people by their state government. As the state’s principal wildlife conservation
agency, the West Virginia Division of Natural Resources (WVDNR) is charged with the responsibility of
conserving all species of fish and wildlife for all the people of the state. It is no small responsibility, for
our fish and wild resources include many, many more species than those with which most people are
familiar. West Virginia’s rich biological diversity includes thousands of plant and animal species
interacting with each other and the environment. The flora and fauna of this state, along with the
habitats they occupy, form West Virginia’s natural heritage — a legacy that should be treasured just as
much as our cultural heritage. Unfortunately, populations of many once-common species have declined
because of a variety of stressors, including habitat loss, habitat degradation, diseases, and competition
and predation from invasive species. While conservation actions in the past have yielded notable
successes, they have not been sufficient to stem the overall tide of species decline. There is a pressing
need for a comprehensive, systematic, and proactive approach to conserving the full array of West
Virginia’s biological diversity for the loss of any part of it is a loss to all of the state’s citizens.

In the form of West Virginia’s State Wildlife Action Plan (SWAP), the WVDNR has the responsibility of
preparing that proactive approach to conservation. The 10-year goals of the West Virginia SWAP are to:

(1) Halt the decline of at-risk species and thus avoid the need for federal listing as
threatened or endangered; and

(2) Assist with the recovery of federally listed species; and

(3) Keep the common species common; and

(4) Conserve the full array of habitat types and biological diversity in the state.

Natural habitat in West Virginia, and the biological diversity it supports, includes lands under both public
and private ownership. West Virginians have a strong tradition of support for the state’s 1.7 million
acres of public lands. Private lands, however, comprise more than 88% of the state’s 15.5 million acre
total land area. The citizens and the fish and wildlife resources of the state can benefit from the strong
conservation tradition and sound stewardship of both public and private landowners. The West Virginia
SWAP seeks to continue this tradition, while at the same time creating new opportunities for
collaboration between individual and corporate landowners, communities, private and governmental
organizations, and others for conserving West Virginia’s biological diversity. The West Virginia SWAP is
focused principally on such collaborative conservation. As stewards for the next generation, it is
everyone’s responsibility to ensure the treasures that were handed to us by nature and our ancestors
are still here for future generations of West Virginians to enjoy.

1.1.2: Conservation Funding

For more than 50 years, state fish and wildlife agencies have benefited from funds provided by the
Federal Aid in Wildlife Restoration Act (Pittman-Robertson) and the Federal Aid in Sport Fisheries
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Restoration Act (Dingell-Johnson, Wallop-Breaux). These monies are collected through a federal excise
tax on hunting and fishing equipment. In conjunction with revenues collected through the sale of
hunting and fishing licenses and habitat stamps, these funds have provided consistent support for the
conservation and management of wildlife species and game fish. These monies have been critical to the
establishment of the Division of Natural Resources’ long-term conservation planning and have led to
significant conservation results in West Virginia. Species such as White-tailed Deer, Wild Turkey, Black
Bear, Canada Geese, Brook Trout and Walleye, which were in low numbers in the early 1900s, have
shown dramatic rebounds.

In West Virginia, game species make up less than 5% of all animal species. While many of the state’s
nongame species have received substantial benefits from habitat conservation and restoration directed
at game species, their needs have not been fully met. Conservation efforts for these species have in
large part been opportunistic and crisis-driven, limited by a lack of funding and by a lack of strategic
approaches to species and habitat conservation. Today, with more than 1,300 species in the United
States listed on the Federal Endangered and Threatened species list, and many more species in decline,
the need has never been greater for a complementary source of funding to support the conservation,
protection, and restoration of the full array of species, especially those not covered under traditional
funding strategies. The West Virginia SWAP takes measures that aid in the recovery of declining species
and ensure that common native species remain common.

A coalition including more than 6,000 organizations representing wildlife enthusiasts such as
birdwatchers, hunters, anglers, and others was organized in the mid 1990’s and is one of the largest
grassroots coalitions of its kind in the nation’s history. This coalition, known as Teaming with Wildlife,
was created in part to demonstrate support for federal wildlife conservation funding that can be used to
address the needs of declining fish and wildlife. In response to the Teaming with Wildlife Coalition,
Congress established the Wildlife Conservation and Restoration and the State Wildlife Grants programs
in 2001.

As a requirement for receiving funding through these two new programs, Congress required each state
to develop a State Wildlife Action Plan. West Virginia’s first SWAP was developed in 2005 and covered a
ten year period. The SWAP developed in West Virginia and in every other state provides an essential
foundation for the future of wildlife conservation and a stimulus to engage the states, federal agencies,
and other conservation partners to strategically think about their individual and coordinated roles in
prioritizing and delivering conservation work. The SWAP is designed as a blueprint for conservation that
all organizations and individuals can use in West Virginia, not simply a plan for the West Virginia Division
of Natural Resources.

1.2: Eight Required Elements of the State Wildlife Action Plan

Congress identified eight required elements to be addressed in each state’s wildlife action plan.
Congress also directed that the strategies must identify and focus on “species of greatest conservation
need,” yet address the “full array of wildlife” and wildlife-related issues. The United States Fish and
Wildlife Service and the Association of Fish and Wildlife Agencies have developed additional guidance on
information needed to meet the eight elements. The strategies must provide and make use of these
eight elements:
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(1) Information on the distribution and abundance of species of wildlife, including low and
declining populations, as the state fish and wildlife agency deems appropriate, that are
indicative of the diversity and health of the state’s wildlife; and,

(2) Descriptions of locations and relative condition of key habitats and community types
essential to conservation of species identified in (1); and,

(3) Descriptions of problems which may adversely affect species identified in (1) or their
habitats, and priority research and survey efforts needed to identify factors which may assist in
restoration and improved conservation of these species and habitats; and,

(4) Descriptions of conservation actions proposed to conserve the identified species and
habitats and priorities for implementing such actions; and,

(5) Proposed plans for monitoring species identified in (1) and their habitats, for monitoring the
effectiveness of the conservation actions proposed in (4), and for adapting these conservation
actions to respond appropriately to new information or changing conditions; and,

(6) Descriptions of procedures to review the strategy at intervals not to exceed 10 years; and,

(7) Plans for coordinating the development, implementation, review, and revision of the plan
with federal, state, and local agencies and Indian tribes that manage significant land and
water areas within the state or administer programs that significantly affect the conservation of
identified species and habitats.

(8) Congress also affirmed through this legislation that broad public participation is an essential
element of developing and implementing these plans.

To address both “species of greatest conservation need,” and the “full array of wildlife,” the West
Virginia SWAP followed a stepwise approach — focusing first on identifying species in need, then on
habitats associated with those species and finally on geographic areas of the state with concentrations
of species and the habitats that they require. In identifying species to be addressed by the SWAP,
attention was focused on at-risk species. To identify species/habitat associations, known locations of
species were matched with data from habitat mapping in the state and expert opinions. High-densities
of species and habitat occurrences were used to identify a series of Conservation Focus Areas (CFA’s).
These areas provide public agencies and private entities significant opportunities to focus their
resources and energies to conserve the extensive array of biological diversity (see Chapter 2 for
explanation of methods used), although conservation in the state is not to be limited solely to these
areas. At multiple scales, we identified stresses, both historic and current, to species and habitats. We
then identified a set of overarching conservation actions to address the stresses that can be applied in
many areas of the state (Chapter 4), as well as site-specific actions for each of the Conservation Focus
Areas (Chapter 6).

1.3: Value of a State Wildlife Action Plan to West Virginia

The nationwide completion of State Wildlife Action Plans was viewed as a watershed event in the
history of conservation in the United States. Conservation has traditionally taken a species-by-species
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approach and focused on a limited number of species. Previous conservation efforts aimed at nongame
species have often focused on those species that were on the brink of extinction. However, these
“emergency room” efforts at recovery are expensive and not always successful. A new proactive
approach was needed that addressed the full array of wildlife, keeping common species common, while
also preventing our at-risk species from declining to the point of threatened or endangered status.

State Wildlife Grant (SWG) funding has been instrumental in helping the state undertake the
development and implementation of the SWAP. The development process itself has engaged new
partners, strengthened existing partnerships, and significantly raised awareness about the state’s
biological diversity. The resulting plan is designed to provide guidance and strategic focus to agencies,
organizations, communities and individuals interested in implementing conservation.

The Wildlife Conservation and Restoration and State Wildlife Grants programs have provided new
funding opportunities for conservation organizations in West Virginia. The WVDNR has made portions of
these funds available to dozens of conservation organizations and universities through a cooperative
grants program. Projects currently underway and already completed have increased our knowledge
about the species and habitats found in West Virginia and contributed towards their conservation.
Continuation of a cooperative grants program will be beneficial to implementation of the West Virginia
SWAP.

State Wildlife Grant funding is a turning point in wildlife conservation funding, but it cannot possibly
meet all the needs of West Virginia’s wildlife species. The actions outlined in this document suggest
ways to use existing monetary resources efficiently, but new funding sources and new partnerships
must also be explored. The responsibility for implementation of this plan rests with all West Virginians.
To that end, one of the greatest strengths of the West Virginia SWAP has been the diverse collaboration
that has resulted from this planning process. In the future, that collaboration will expand to include an
even greater number of stakeholders as they assist with development and implementation of
operational plans for each of the 21 Conservation Focus Areas identified in the West Virginia SWAP.
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Chapter 2: Planning Process

2.1: Review of 2005 Plan

As was the case in many other states, West Virginia's first State Wildlife Action Plan (SWAP), produced in
2005, was a massive effort intended to compile information on the status, distribution, and conservation
needs of hundreds of fish and wildlife species about which little was known at the time. In contrast to
the research and management efforts that have restored populations of game species, populations of
nongame species have historically not received adequate attention nor resources necessary for
conservation planning. Despite its good intentions, the internal and external conventional wisdom
regarding the 2005 West Virginia Wildlife Conservation Action Plan (WVWCAP), subtitled “It’s About
Habitat”, was long on identification of species but short on real conservation actions. Given that so
much critical conservation information was unavailable at that time, the 2005 WVWCAP simply couldn’t
accomplish what it set out to do. What it did accomplish was to identify and catalyze many of the
research, survey, and mapping actions that would be necessary for development of a more effective
conservation plan. Those actions included:

e More extensive species distribution and abundance surveys,

e Better mapping of terrestrial and aquatic habitats, and

e A more sophisticated understanding of the regional context for species and habitat
conservation.

Over the past decade, those actions have produced a more data-rich environment for revision of the
West Virginia SWAP. While it undoubtedly builds on and benefits from the 2005 WVWCAP, the 2015
revision is a brand new and much more sophisticated effort. It is designed to yield more opportunities
for conservation action by more partners operating with more spatially explicit information at their
fingertips.

2.2: Advisory Team for the 2015 SWAP Revision

To help guide the WVDNR in developing the 2015 SWAP, an Advisory Team was formed comprised of
representatives from some of the West Virginia’s most experienced conservation partners. The Advisory
Team has provided valuable strategic and technical guidance and review of agency and organizational
plans and priorities which informed the 2015 SWAP. The Team also reviewed portions of the draft plan
itself. In addition to the WVDNR personnel, the Advisory Team included:

The Nature Conservancy,

West Virginia Outdoor Heritage Conservation Fund,
West Virginia Land Trust,

West Virginia Division of Forestry,

e United States Forest Service,

e United States Fish and Wildlife Service,

e The Conservation Fund’s Freshwater Institute, and
e Coalition of West Virginia Land Trusts.
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2.3: The WVDNR Team for the 2015 SWAP Revision

The WVDNR assembled a Core Working Group for the 2015 SWAP revision that included virtually all of
the professional staff from the agency’s Wildlife Diversity Unit and members of a West Virginia
University (WVU) consulting team working under a cooperative agreement with the agency. The
WVDNR staff provided data, technical analysis, and most of the content for the plan. The WVU
consulting team provided technical analysis, guidance, and additional content for the plan and managed
the planning process for the agency. The members of the Core Working Group for the plan included:

WVDNR Staff

e Barb Sargent

e Brian Streets

e Craig Stihler

e Dan Cincotta

e Dave Thorne

e Jack Wallace
Janet Clayton
Jeff Hajenga
e Jim Fregonara
e Jim Vanderhorst
e Kieran O’Malley
e Mike Everhart
e Paul Harmon
e Randy Tucker

e Rich Bailey

e Ricky Doyle

e Scott Warner
e Sue Olcott

e Walt Kordek
e Whitney Bailey

WVU Consulting Team
e Paul Kinder
e Rodney Bartgis
e Steve Brown

2.4: External Inputs to Plan Revision

24.1 External Inputs to Species List

There was substantial input from external experts into the selection of the 2015 Species of Greatest
Conservation Need (SGCN) and habitats of greatest conservation concern. The 2005 SGCN list was
reviewed by internal and external experts, state ranks were updated, and species were added to or
subtracted from the 2015 list based on the most current data. External lists consulted included:

10
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e The Northeast’s Regional Species of Greatest Conservation Need list,

West Virginia Partners in Flight,

Appalachian Mountains Joint Venture,

Canaan Valley National Wildlife Refuge’s Comprehensive Conservation Plan,

Ohio River Islands National Wildlife Refuge’s Comprehensive Conservation Plan,

e The Nature Conservancy,

e WV Division of Forestry’s Forest Resource Assessment and Forest Resource Strategy, and

e U.S. Forest Service’s Regional Forester’s Sensitive Species (RFSS) list for the Monongahela
National Forest.

Nineteen experts on fish and wildlife species in West Virginia reviewed the list of candidate species, and
the draft SGCN list was also provided several times for review to the Advisory Team, which itself
represents multiple external entities. External expert review on particular taxa groups was provided by:

e The American University (Cave invertebrates),
e West Liberty University (Crayfish), and
e Marshall University (Amphibians and Reptiles).

2.4.2: Other External Input

External inputs from multiple sources were incorporated into the SWAP planning process. Specific
planning components that benefitted from external inputs included:

e habitat mapping and classification,
e stress assessment/conservation action identification, and
e identification of Conservation Focus Areas.

The external inputs that contributed to these critical components of the SWAP planning process
included:

e the Northeast Terrestrial Habitat Classification System produced by NatureServe (Gawler 2008),

e the Northeast Habitat Map produced by The Nature Conservancy (Ferree and Anderson 2013),

e the Northeast Aquatic Habitat Classification System produced by The Nature Conservancy,

e GIS analyses for Assessing Future Energy Development Across the Appalachians, produced by
The Nature Conservancy and the Appalachian LCC,

e projections of population change and development potential from multiple sources,

e conservation priority analyses conducted by The Conservation Fund’s Freshwater Institute,

e ecoregional conservation priority analyses conducted by The Nature Conservancy, and

e protected lands assessments developed by The Nature Conservancy

Public input to all components of the SWAP was sought during the 45 day public review period from
June 15 —July 30, 2015. During this period the WVDNR hosted three public open houses conducted
across the state on June 15-16, 2015. The draft SWAP was provided for external review to many
individuals and organizations who could act as partners and cooperators for plan implementation,
including the following:

11
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e (Canaan Valley Institute,

Brooks Bird Club,

Oglebay Institute,

Oglebay Zoo,

Marshall University,

e The Conservation Fund’s Freshwater Institute United States Fish and Wildlife Service West
Virginia Field Office,

e United States Forest Service, George Washington and Jefferson National Forests,

e United States Forest Service, Monongahela National Forest,

e United States Natural Resource Conservation Service,

West Virginia Conservation Agency,

West Virginia Cooperative Fish and Wildlife Research Unit,

West Virginia Council Trout Unlimited,

West Virginia Division of Environmental Protection,

West Virginia Division of Forestry,

West Virginia Division of Highways,

West Virginia Entomological Society,

West Virginia Master Naturalist Program Steering Committee,

West Virginia Outdoor Heritage Conservation Fund, and

e  West Virginia University.

The draft SWAP was made available to the public during the comment period through the WVDNR’s
website. Additional external input was secured through an extensive array of public input opportunities
during 2014 and 2015, culminating in a two-day partner workshop held July23-24, 2015. A complete list
of all public and partner outreach efforts for the 2015 West Virginia SWAP is as follows.

SWAP PUBLIC AND PARTNER OUTREACH EFFORTS

Date Location Organization/Meeting

9/27/2014 | Lewis County WV National Hunting and Fishing Day
Celebration

10/4/2014 | Marion County Tygart Lake Bird Banding

10/10/2014 | DNR Web site SWAP Announcements

10/22/2014 | Elkins Coalition of WV Land Trusts

10/28/2014 | Kanawha County WVDOF - 70 state and independent foresters

11/15/2014 | Randolph County Project Wet/WILD

11/15/2014 | WV Focus Magazine Article on climate change and the WV SWAP

3/16/2015 | Fairmont Sectional Meeting

3/16/2015 | Flatwoods Sectional Meeting

3/16/2015 | Harrisville Sectional Meeting

3/16/2015 | Martinsburg Sectional Meeting

3/16/2015 | Milton Sectional Meeting

3/17/2015 | Fayetteville Sectional Meeting

3/17/2015 | Glen Dale Sectional Meeting

3/17/2015 | Logan Sectional Meeting

12
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3/17/2015 | Moorefield Sectional Meeting

3/17/2015 | Parkersburg Sectional Meeting

3/17/2015 | Elkins Sectional Meeting

3/16/2015 | Charleston Brooks Bird Club Meeting

3/26/2015 | Martinsburg DEP/WVCA Watershed Group Gathering

4/23/2015 | Canaan Valley State Park US Forest Service

4/25/2015 | Shepherdstown Master Naturalist Class

5/1/2015 Morgantown WVU School of Forestry - Wildlife/Coop Unit

5/15/2015 | Morgantown NRCS Meeting

6/4/2015 Statewide WAIR Radio Interview

6/8/2015 Statewide Press Release

6/10/2015 | Statewide Facebook

6/10/2015 | Statewide Letter of Invitation to SWAP Workshop from
DNR Chief

6/13/2015 | Elkins Master Naturalist Conference

6/15/2015 | Charleston Open House

6/15/2015 | Morgantown Open House

6/16/2015 | Martinsburg Open House

6/23/2015 | Statewide Email Reminders - From DNR Chief

7/22/2015 | Elkins Coalition of WV Land Trusts

7/23- Elkins SWAP Partners Workshop

24/2015

The intensive two-day partner workshop conducted July 23-24, 2015 was focused on ways that the
SWAP could align with the priorities of implementation partners. The ideas generated during the
workshop will contribute significantly to SWAP implementation, especially during the Conservation
Focus Area planning and implementation processes described in subsequent sections of this document.

2.5: Species of Greatest Conservation Need — Selection and Prioritization

2.5.1: Introduction

West Virginia’s 2005 WVWCAP prioritized 128 species as SGCN out of a list of 574 species that was
compiled from international, national, state, and private conservation organizations. In the 2015
revision, a comprehensive species list was again compiled from many of the same sources, but
assembled and prioritized according to a more standardized process. The review process identified 661
animal species as SGCN but 319 Priority 1 species are the primary focus for conservation activities.

The SGCN list was compiled in three stages: data gathering, rank verification and updating, and
prioritization. As a result, some species from the 2005 list were removed, and others were added.
These steps are described below.

13
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Data Gathering

The SGCN list was assembled based on a variety of characteristics. Lists were first assembled from the
following sources:

Species

2.5.3:

West Virginia 2005 Wildlife Conservation Action Plan,

West Virginia Division of Natural Resources’ Natural Heritage Program,
United States Fish and Wildlife Service,

The World Conservation Union (IUCN list),

Northeast State Fish and Wildlife Technical Committee,

West Virginia Division of Natural Resources’ Bird Atlas Project,
National Audubon Society,

Monongahela National Forest,

Jefferson and George Washington National Forests,
Pre-publication draft of the West Virginia Landsnail Atlas,
Cave Invertebrate data provided by Dr. David Culver, and
Northeast Partners in Amphibian and Reptile Conservation.

were organized by taxonomic group into the following categories:

Amphibians

Birds

Butterflies and Moths
Cave Invertebrates
Crayfish

Dragonflies and Damselflies
Fish

Snails

Mammals

Mussels

Other Invertebrates
Reptiles

Tiger Beetles

Rank Verification and Updating

In preparing for the 2015 revision, it was recognized that many taxa were in need of a review and re-

ranking

at the state level. The review and re-ranking was performed as follows:

Review and Re-ranking
Taxa
dates
Birds Fall 2014
Fish Fall 2014
Amphibians Fall 2014
Reptiles Fall 2014

14
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Crayfish Spring 2015
Mussels Winter 2013 to Fall 2014
Butterflies and Moths Fall 2014
Dragonflies and Damselflies Fall 2014
Snails Spring 2015
Cave Invertebrates Spring 2015

2.5.3: Prioritization

The list was then revised according to standardized criteria. Species were automatically included in the
SGCN list if they fell into one of the following categories:

e G1-G3 or Threatened on IUCN Red list,

e Federally listed threatened or endangered,

e Regional SGCN,

e State ranked S1-S3,

e On WVDNR'’s tracked species list, or

e Disjunct or otherwise genetically unique populations.

A species was also included in the SGCN list if it was an S4 and S5 species, if West Virginia was
responsible for a significant portion of the population (10%) or species range (25%), and if any one of the
three following criteria was met:

e |tis listed by a regional or taxa working group as a species of concern,
e There is a recent threat or downward population trend not yet captured in S ranking, or
e It received a Climate Change Vulnerability Index (CCVI) score of extremely or highly vulnerable.

Species that did not meet any of the above criteria could still be included and species meeting the above
criteria could be excluded with a reasonable and defensible explanation. This list was reviewed by the
WVDNR’s Core Working Group. Some species that qualify according to the criteria were removed for
various reasons. For example, the Pink Papershell (Potamilus ohiensis) has been down-ranked from an
S1 to S2 because their occurrence increased 10-25% over the last 15 years, and WVDNR staff biologists
agree that the species is doing well without need for intervention. In the end, this process produced a
list of 661 SGCN.

A prioritization methodology was then applied to focus conservation efforts. The SGCN were assigned
either Priority 1 or Priority 2 status, based on an assessment of conservation urgency and opportunities
for conservation action. The SGCN species that were assigned Priority 1 status included:

e All G1-G3 species,

e All S1 species,

e All species with a CCVI score of 1 or 2, and

e All species that experts think should be priorities for conservation work in the next decade
(survey, monitoring, propagation, habitat creation/restoration, research, etc., taking CCVI into
account.)
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The resulting priority list was then reviewed by the SWAP Core Working Group. A number of species
that qualified for Priority 1 status according to these criteria were subsequently removed for various
reasons. For example, the Cheat Minnow (Pararhinichthys bowersi) is ranked $1S2, G1G2Q, but is
considered a hybrid and is thus not a priority species for conservation. A number of species that fall
outside the numeric criteria were included because it was the judgement of WVDNR biologists that the
state or global rank did not adequately capture current species conservation needs, such as the Black-
bellied Salamander (Desmognathus quadramaculatus) which depends on habitat that is likely to be
affected by climate change, and the Ruffed Grouse (Bonasa umbellus) which has experienced large
population declines.

In the 2005 WVWCAP, all invertebrates were included on the SGCN species list by default because there
was insufficient data to prioritize them, and all were in need of more survey to improve distribution
data. There is now sufficient data for mussels, tiger beetles, butterflies, moths, gastropods, and cave
invertebrates, such that they have been prioritized in the 2015 revision. Very little is still known about
other invertebrates such as spiders, stoneflies, mayflies, and beetles which are still in need of surveys
and research.

The prioritization process resulted in a list of 319 Priority 1 species and 342 Priority 2 species. All
pertinent information about these species was then entered into a dedicated Microsoft Access database
(SWAPMASTER) built especially for developing and implementing the West Virginia SWAP. The
SWAPMASTER database is described in more detail in Section 2.12.

Individuals and groups who contributed to or reviewed the SGCN list for the 2015 SWAP revision
included:

e Appalachian Mountains Joint Venture: birds

e Barbara Sargent (WVDNR): plants, mammals, reptiles, amphibians

e Brian Streets (WVDNR): plants

e Craig Stihler (WVDNR): mammals, reptiles, amphibians, cave invertebrates, snails, tiger beetles
e Dan Cincotta (WVDNR): fishes

e Dan Dourson: landsnails

e David Culver (The American University): cave invertebrates

e David Thorne (WVDNR): fishes

e Donna Ford-Werntz (WVU): plants

e Elizabeth Byers (WVDEP): plants

e Janet Clayton (WVDNR): mussels, freshwater snails

e Jayme Waldron (Marshall University): reptiles, amphibians

o Jeff Hajenga (WVDNR): cave invertebrates, mammals, reptiles, amphibians

e Jim Vanderhorst (WVDNR): plants

e Joe Greathouse (Columbus Zoo): amphibians

e Kathryn Perez (University of Alabama): landsnails

e Kieran O’Malley (WVDNR): reptiles, amphibians, mammals

e Paul Harmon (WVDNR): plants

e Paul Johnson (Alabama Dept. of Conservation & Natural Resources): freshwater snails
e Petra Wood (WVU): birds
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e Richard Bailey (WVDNR): birds

Robert Acciavatti (USFS-retired): tiger beetles

Rodney Bartgis (TNC-retired): plants

Susan Olcott (WVDNR): butterflies, dragonflies, damselflies, mammals
Susan Studlar (WVU): plants

e Thomas Pauley (Marshall University-retired): reptiles, amphibians

e Tim Pearce (Carnegie Museum of Natural History): landsnails

e Virginia Department of Game & Inland Fisheries: birds

e Zachary Loughman (West Liberty University): crayfishes

2.6 Plants

The West Virginia SWAP is a wildlife plan. The federal funding that flows from its approval may not be
spent to plan for or manage plants per se. Plants, however, are a fundamental component of habitat for
SGCN. Rare plants, in particular, are often associated with SGCN habitats and can indirectly benefit from
the planning and management efforts that are associated with the West Virginia SWAP. For this reason,
plants are included in most sections of the SWAP. The “SGCN” plants, as it were, were selected and
prioritized using a very similar process to that described for animal SGCN in Section 2.5. A total of 482
plant species were selected as SGCN and divided into 121 Priority 1 and 361 Priority 2 species.

2.7: Habitat Classification and Mapping
2.7.1: Terrestrial Habitats

Classification and mapping of terrestrial habitats in West Virginia incorporated data from the Northeast
Terrestrial Habitat Classification System (NETHCS)(Gawler 2008), the Northeast Habitat Map (Ferree and
Anderson 2013) and data from the WVDNR'’s own classification and mapping efforts. The WVDNR staff
and WVU consultants used ESRI ArcGIS Spatial Analyst tools and map algebra to extract, reclassify, and
combine data from the Northeast Habitat Map and other sources. Similar habitat types were combined
across ecoregion boundaries [e.g., Allegheny-Cumberland Dry Oak Forest and Woodland + Central
Appalachian Dry Oak-Pine Forest = Dry Oak (-Pine) Forests]. For floodplain and riparian areas, data from
The Nature Conservancy’s Active River Layer (Smith et al. 2008) were used as they were deemed to be
the best available statewide GIS floodplain model despite mapping the above-ground river floodplains in
karst. Any “natural” vegetation class in the floodplain was reclassified to floodplain vegetation, leaving
the developed and agriculture classes as they were. There were only a few wetlands that did not fall in
the floodplain and riparian zones. These included some Laurentian-Acadian and Piedmont types that
were renamed “unknown.” Shale barrens and spruce habitats were mapped based on layers that
WVDNR had previously developed through plot sampling, rare plant location mapping, and photo
interpretation. Calcareous Glades, which were greatly over-mapped by NETHCS, were combined with
the new Northeastern Interior Calcareous Oak Forest ecological system, and large areas with mostly
acidic bedrock were reclassified to “previous calcareous.” The resulting mapping and classification
dataset, consisting of 20 habitat types across the state, was used for subsequent terrestrial habitat
analyses in the 2015 SWAP revision.
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2.7.2: Aguatic Habitats

Classification and mapping of aquatic habitats in West Virginia incorporated data from the Northeast
Aquatic Habitat Classification System (NEAHCS) (Olivero and Anderson 2008) with only slight
modification by WVDNR to incorporate a few additional aquatic habitat types deemed necessary to
classify the state’s aquatic habitats. The resulting mapping and classification dataset was used for
subsequent terrestrial habitat analyses in the 2015 SWAP revision.

2.8: Species/Habitat Associations

Effective management of SGCN must also address critical habitats for these species. Likewise, effective
planning for that management must incorporate these species/habitat associations. For the West
Virginia SWAP, the WVDNR staff and WVU consultants combined spatial databases for species
occurrence with the spatial databases for habitat occurrence that were described in Section 2.7 above to
produce an analysis of the habitat types where SGCN have been recorded in the past. Mapping
resolution issues associated with both species and habitat data meant that this analysis could only serve
as a starting point for species experts to further validate and refine the species/habitat associations. For
all 661 animal SGCN and all 482 plant SGCN, the WVDNR'’s species and community experts edited the
preliminary spatial analysis, first eliminating resolution-induced association errors and then attributing
the remaining habitats as either Primary Habitats or Secondary Habitats. Primary Habitats were defined
as those in which a species would be expected to occur. Secondary Habitats were defined as those in
which the species might occur or habitats it may use if the primary habitat was nearby. These
associations were then added to the SWAPMASTER database.

2.9: Stress Identification and Prioritization

Conservation planning for SGCN and habitats must address threats or stresses to both species and
habitats. It is the position of the WVDNR that most activities that can negatively affect species and
habitats should be viewed more as stresses than as threats. The distinction is more than semantic.
Many influences tend to cause negative effects on habitats that at any one time are local, partial, and
incremental. They tend to be more chronic than acute. They may be viewed more accurately as stresses
than as threats. That is not to diminish their importance, but rather to guide our thinking to more
appropriate measures to reduce or mitigate their effects.

In its identification and prioritization of stresses, the West Virginia SWAP adopted the IUCN hierarchical
threat classification system recommended by the Northeast Fish and Wildlife Diversity Technical
Committee of the Northeast Association of Fish and Wildlife Agencies in its Northeast Lexicon. The term
“threats” has in most cases, been replaced with the term “stresses” in the West Virginia SWAP, for the
reasons described above.

Utilizing the IUCN classification system, which recognizes 43 potential stress categories, nine Wildlife
Diversity experts from WVDNR collaboratively identified the stresses that exist for each habitat type for
terrestrial species and for each HUC-8 watershed for aquatic species within the state’s four ecoregions.
In doing so, they incorporated many sources of information including the energy development
probability models developed by the Appalachian LCC, climate change vulnerability assessments,
NETHCS, NEAHCS, permit data from the West Virginia Division of Environmental Protection (WVDEP) and
their own experience. The WVDNR experts then individually assessed those recognized stresses for
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impact on habitat for SGCN, considering the array of risk factors recommended in the Northeast Lexicon.
Their individual impact scores were tallied for each stress by habitat, HUC-8, and ecoregion. The highest
scoring stresses with the greatest degree of consensus among the WVDNR experts, 21 terrestrial
stresses and 20 aquatic stresses, were prioritized for subsequent development of conservation actions.
Additional stresses that were identified as non-place-based, i.e., direct stresses on SGCN populations
themselves, such as White Nose Syndrome in bats, were described, along with appropriate conservation
actions, in SGCN taxa descriptions (Section 3.2). Results of the stress identification and prioritization
process were imported into the SWAPMASTER database.

2.10: Conservation Action Identification and Prioritization

Identification and prioritization of conservation actions to address priority stresses followed a process
similar to the one described for stresses in Section 2.9 above. Potential actions to respond to stresses
were first identified by WVDNR Wildlife Diversity experts, and then prioritized. The identification step
produced well over 600 potential conservation actions to address priority threats. The WVU consultants
consolidated similar actions to reduce that number to about 150 potential actions; about half of these
were judged to be statewide in scope and the other half were ecoregional or local. These actions are
identified in the West Virginia SWAP. The statewide conservation actions were then subjected to
another prioritization process with the WVDNR experts, the Advisory Team, and the WVDNR
Administration. They selected the highest priority actions that would be more prominently featured in
the SWAP Executive Summary. The final conservation actions that were identified to respond to priority
stresses were imported into the SWAPMASTER database.

2.11:  Conservation Focus Area ldentification and Planning

Although many of the conservation actions that are prioritized in the West Virginia SWAP are statewide
in scope, concentrations of SGCN and their habitats exist in many areas of the state. To achieve the goals
of the West Virginia SWAP, it was necessary to plan, and manage, at a finer scale. As one step in that
direction, the WVDNR mapped the SGCN concentrations from its spatial databases of species occurrence
and combined this information with additional expert input from the agency’s Wildlife Diversity
biologists. The WVU consultants assisted in this effort by bringing other spatial datasets, such as
landscape integrity, to the analysis and then helping the agency delineate the boundaries of the
resulting areas of concentration. Even when not appropriate, HUC-12 watersheds were used for that
delineation. While it is the WVDNR’s intent to fulfill its statutory conservation mandate across the entire
state, the 21 Conservation Focus Areas (CFA’s) that have emerged from this analysis are intended, as
their name implies, to be areas of more concentrated conservation focus. In the aggregate, the CFA’s
cover roughly half the state. They vary in size, land ownership, land use, habitat extent, stresses,
potential conservation actions, and potential partners (both public and private). The CFAs identification
and treatment in the West Virginia SWAP are at the strategic level. Subsequent to United States Fish and
Wildlife Service approval of the West Virginia SWAP, the WVDNR and its WVU consultants are
committed to planning and adaptive management at the individual CFA level. The agency believes that
working at that scale, with more local partners, is the component of the SWAP process that can most
effectively deliver on its full promise.
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2.12:  SWAPMASTER Database

Most of the data compiled or generated during the planning process for the West Virginia SWAP were
incorporated into the SWAPMASTER Microsoft Access database built specifically for the plan and its
subsequent implementation. The SWAPMASTER database was used to generate virtually every table
included in the body of this plan and its appendices. After the plan is finalized and approved, it is the
WVDNR’s intention to make the database available to plan partners and the public. The SWAPMASTER
database will be updated regularly with information from other WVDNR databases, as well as with
information about plan implementation.
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Chapter 3: At-Risk Species and Habitats

3.1: Introduction

Using the selection process described in Section 2.5, a total of 1,143 animal and plant species have been
identified as Species in Greatest Need of Conservation (SGCN) in the 2015 West Virginia SWAP. A
complete list of those species and the priority assigned to each is provided in Appendix 1. Given the
number of SGCN’s addressed in this plan, it is impractical to discuss in detail the ecological
requirements, distribution and status of every species, as well as the stresses and appropriate
conservation actions for each. Looking at assemblages of species by taxonomic group and the habitats
in which they occur allows the WVDNR to address broad patterns and trends across many species.
While the agency’s Wildlife Diversity Program tracks this information for individual species, program
experts have compiled it for analysis and discussion in this plan in these aggregated syntheses.

3.2: Species in Greatest Need of Conservation

Taxonomic groups, such as birds, amphibians, and plants, respond to their environment in markedly
different ways but often share within their own group characteristics that define how they can interact
with their environment. For example, fish and mussels are both aquatic but adult fish are highly mobile
and can move in response to changes within their aquatic environment but adult mussels are not mobile
and cannot respond the same way. Similarly, adult butterflies and moths may be winged insects like
adult dragonflies and damselflies, but the larvae of the latter are tied to aquatic habitat conditions while
larvae of the former are not. In this section, broad patterns of species distribution and status in West
Virginia are described, along with a high level view of recent work in the State on each group and
associated conservation issues. Cave invertebrates span many taxonomic groups but since they share
many common adaptations for their highly unusual habitat, are treated herein as a single taxonomic
group. Also, the taxonomic groupings are not all at the same taxonomic level, such as order or class, but
are at the level experts felt appropriate for the purposes of this plan.

Within each taxonomic group that follows, species are divided into species groupings based on similar

habitat use, life history characteristics, and other traits that experts felt were appropriate for describing
at a somewhat finer scale the conservation issues associated with those species.
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3.2.1: Taxa Descriptions

3.2.1.1: Amphibians

Description

Amphibians in West Virginia (class Amphibia) belong to two major groups: toads and frogs (order Anura)
and salamanders (order Urodeles). Both groups are found statewide and require an aquatic or moist
environment for successful reproduction.

Eleven frog species and three toad species occur in West Virginia. While toads and frogs both have a
squat appearance, toads have dry warty skin which is easily distinguishable from the smooth glandular
skin of frogs. Breeding occurs in the spring and early summer when males use vocalizations to attract
mates. Externally fertilized gelatinous egg masses are laid in streams, ponds, ditches, or other water
bodies. The eggs develop into a larval (tadpole) stage which lasts for a few weeks for most species.
American bullfrogs (Lithobates catesbiana) however may remain larvae for up to two years. Adult frogs
may be aquatic or semi-aquatic while adult toads are terrestrial.

Thirty-four salamander species occur in West Virginia. Salamanders have smooth glandular skin which
enables cutaneous respiration in many species. Most salamanders breed in spring and early summer.
Some terrestrial species require aquatic habitats for breeding and undergo annual mass migrations from
terrestrial habitats to aquatic breeding locations. Many terrestrial species use moist forested or rocky
habitats for breeding. The female deposits eggs either in small clusters or in large gelatinous masses in
appropriate habitat. Because of their moist scaleless bodies, many salamanders occur in aquatic or semi-
aquatic habitats such as rivers, creeks, and springs or in moist forested areas.

Distribution

Although common amphibians occur throughout the state, for many SGCN species, West Virginia is at
the edge of their ranges or West Virginia and/or adjacent states may share limited endemic species.
Habitat availability, environmental conditions, and geographic barriers such as rivers and mountains
restrict or delineate many SGCN species’ distribution.

The area comprising the Central and Southern Appalachian Mountains is the global center of endemism
for salamanders in the family Plethodontidae. Many Appalachian endemics have fairly restricted ranges,
and their future existence is wholly or substantially dependent upon the condition of their habitats and
populations in West Virginia. Central and Southern Appalachian Mountain endemics include: Black-
bellied Salamander (Desmognathus quadramaculatus), Black Mountain Salamander (D. welteri),
Kentucky Spring Salamander (Gyrinophilus porphyriticus duryi), Green Salamander (Aneides aeneus), and
Cumberland Plateau Salamander (Plethodon kentucki). Central Appalachian Mountain endemics
include: Valley and Ridge Salamander (P. hoffmani), Cow Knob Salamander (P. punctatus), Shenandoah
Mountain Salamander (P. virginia), and Wehrle's Salamander (Plethodon wehrlei). Two salamanders are
endemic to West Virginia, West Virginia Spring Salamander (G. subterraneus) and Cheat Mountain
Salamander (P. netting).
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Species Groupings

Toads and Frogs

The preferred habitat for most of these species, floodplains along major rivers, is also the preferred
location for human activities related to agriculture, floodplain development, and forest management
activities. Habitat loss/degradation, disease, introduced species, and pollution are threats to this group.

Acris blanchardi (Blanchard's Cricket Frog)

Acris crepitans (Northern Cricket Frog)

Anaxyrus fowleri (Fowler's Toad)

Lithobates pipiens (Rana pipiens) (Northern Leopard Frog)
Pseudacris brachyphona (Mountain Chorus Frog)
Pseudacris feriarum (Upland Chorus Frog)

Scaphiopus holbrookii (Eastern Spadefoot)

Aquatic Salamanders
This group includes stream-dwelling and riparian species. Threats include impacts to water quality,
habitat fragmentation, disease, and acid deposition.

Ambystoma barbouri (Streamside Salamander)

Ambystoma texanum (Smallmouth Salamander)

Cryptobranchus alleganiensis alleganiensis (Eastern Hellbender)
Desmognathus fuscus (Northern Dusky Salamander)

Desmognathus monticola (Seal Salamander)

Desmognathus ochrophaeus (Allegheny Mountain Dusky Salamander)
Desmognathus quadramaculatus (Black-bellied Salamander)
Desmognathus welteri (Black Mountain Salamander)

Eurycea bislineata (Northern Two-lined Salamander)

Eurycea lucifuga (Cave Salamander)

Gyrinophilus porphyriticus duryi (Kentucky Spring Salamander)
Gyrinophilus porphyriticus porphyriticus (Northern Spring Salamander)
Gyrinophilus subterraneus (West Virginia Spring Salamander)
Necturus maculosus maculosus (Mudpuppy)

Pseudotriton montanus diastictus (Midland Mud Salamander)
Pseudotriton ruber ruber (Northern) Red Salamander

Terrestrial Salamanders

This group includes the woodland and “mole” salamanders. Some species occur across the state in
specific habitats such as sandstone outcrops. Geographic barriers have restricted other species to
localized areas such as isolated ridgetops. Threats include habitat fragmentation and climate change.

Ambystoma jeffersonianum (Jefferson Salamander)
Ambystoma opacum (Marbled Salamander)

Aneides aeneus (Green Salamander)

Eurycea longicauda (Longtail Salamander)

Plethodon cylindraceus (White-spotted Slimy Salamander)
Plethodon glutinosus (Slimy Salamander)

Plethodon hoffmani (Valley and Ridge Salamander)

23



2015 WV State Wildlife Action Plan

Plethodon kentucki (Cumberland Plateau Salamander)
Plethodon nettingi (Cheat Mountain Salamander)

Plethodon punctatus (Cow Knob (White Spotted) Salamander)
Plethodon virginia (Shenandoah Mountain Salamander)
Plethodon wehrlei (Wehrle's Salamander)

Conservation Issues

Amphibians have complex life histories and unique physiologies that expose them to stresses that affect
population viability. Toads, frogs, and many salamanders use lotic, lentic, and ephemeral water bodies
for breeding. Terrestrial salamanders have specific moisture, humidity, and temperature requirements
that affect their distribution across the landscape. Central Appalachian forest endemics are lungless and
breathe through their skin and mouth lining. They are particularly at risk if their habitat becomes drier.
Climate change, pollution (industrial, agricultural, urban, etc.), disease, introduced species, and habitat
loss and modification impact amphibian populations. These effects can occur rapidly through mass die-
offs or gradually by affecting reproduction and thereby inhibiting recruitment.

Climate change is predicted to increase the frequency of such climate stresses as extreme drought and
flood events. Droughts that occur during the breeding season, when most amphibians require aquatic
habitats, can truncate or completely eliminate all reproductive effort for the year. Flood events alter, if
not eliminate, foraging habitat, cover, and breeding substrate. The effects of climate change can be
mitigated by maintaining or restoring habitat integrity in all amphibian life zones.

Pollution in the form of industrial, agricultural, and urban effluent affects aquatic and terrestrial
amphibians. Because the skin of many species supports cutaneous respiration, water pollutants can
more easily impact the health of these species compared to those without permeable skin. Acid
precipitation results in low pH and subsequent heavy metal deposition. Low pH and increased aluminum
negatively affect invertebrate diversity (a primary food resource) and impair amphibian larval
development. Eventually, pH can become too low to sustain amphibian life. Water temperature,
breeding substrate, and larval development are impaired when agricultural chemicals, sediment, and
nutrients enter aquatic systems. Storm water and urban waste water introduce endocrine disrupting
chemicals, alter stream chemistry, and exacerbate high water conditions. Conservation actions include
monitoring water quality, National Pollutant Discharge Elimination System (NPDES) enforcement, and
community outreach programs that emphasize appropriate hazardous waste disposal and water
conservation practices.

Modifying habitat or introducing incompatible land uses stresses amphibian populations making them
vulnerable to disease. Amphibians are vulnerable to ectotherm-specific diseases such as chytrid fungus
(Batrachochytrium dendrobatidis or Bd) and ranavirus. Depending on the species affected, these
pathogens can cause mass die-offs or target larval and juvenile stage amphibians. Both diseases are
present in West Virginia. Another variation of chytrid fungus, Batrachochytrium salamandrivorans
(Bsal), specifically affects salamanders. It is present in Europe and surveillance in North America is
ongoing. Conservation actions for these pathogens include 1) surveillance to assess disease prevalence,
2) developing bio-security protocols for biologists and the public, and 3) outreach programs to create
public awareness of these diseases and, 4) maintaining intact habitat.

Introduced species can include native or non-native species. Introducing fish to fishless water bodies
exposes amphibian populations to predation they are not adapted to. Bullfrogs are efficient predators
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and disease vectors and are often introduced to ponds and opportunistically colonize when seasonal
ponds are converted to permanent water bodies. They appear to have some resistance to chytrid
fungus and can serve as disease vectors. Other species may not be predatory but, when introduced,
may compete with native populations for habitat resources. Conservation actions include maintaining
habitat integrity, maintaining natural populations, and discouraging the introduction of species not
present in native habitat.

Fragmenting or otherwise degrading habitat exposes amphibian populations to other environmental
stresses which act in concert to threaten population viability. Fragmentation manifests itself differently
according to the species affected but can include draining wetlands, converting seasonal wetlands to
permanent water bodies, and logging intact forests. Off-road motorized vehicle recreation has severely
degraded seasonal pools and wetlands important for many amphibians statewide.

Fragmentation and loss of forest cover is a primary concern for the Appalachian endemic salamanders.
The largest and most extensive populations tend to occur in areas with extensive forest cover.
Maintaining an extensive forest canopy is important to maintaining suitable within forest microclimates.
Roads and utility corridors fragment forest salamander populations and changes in forest floor
structure, especially downed woody debris and leaf litter accumulation, can substantially reduce
salamander populations. Poor culvert placement and road drainage fragments salamander populations
in headwater streams. Loss or reductions of woody debris and leaf litter can also reduce populations of
salamanders in headwater streams. Some endemic forest salamanders are also displaced by more
widespread salamanders following changes in forest structure and increased fragmentation.

Amphibians can best respond to external stressors when their habitat is intact and functioning.
Maintaining ecosystem integrity ensures amphibian life zones are also present and functioning.
Conservation actions must focus on preserving core areas of intact habitat, restoring areas of impaired
habitat, and re-establishing populations in appropriate locations.

SGCN Summary

West Virginia’s list for SGCN includes 35 amphibian species, with 18 considered Priority 1. The West
Virginia Spring Salamander is listed as a G1 S1 species, the Shenandoah Mountain Salamander and the
Cheat Mountain Salamander are listed as G2 S2, and the Cow Knob Salamander and Green Salamander
are listed as G3 S2 and G3 S3 respectively. The Cheat Mountain Salamander is currently federally listed
as threatened. In 2015 the United States Fish and Wildlife Service (USFWS) received a petitioned to list
the Green Salamander, Cow Knob Salamander, Eastern Hellbender, and West Virginia Spring
Salamander. The USFWS announced a “substantial finding” for the Green Salamander, triggering a status
review.
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3.2.1.2: Birds

Description

Owing to its diverse physiography and climate, West Virginia hosts over 170 breeding bird species in
habitats ranging from Dry Oak (-Pine) Forests of the Ohio River floodplain and foothills to high elevation
boreal Red Spruce and Northern Hardwood forests in the Allegheny Highlands. Extensive grasslands can
be found in the Eastern Panhandle, Greenbrier Valley, South Branch Valley, and in recent years,
increasingly in the Cumberland Mountains. An additional 60+ species occur in the state only in winter
and do not remain to breed. Birds occupy many niches within these habitats based on many factors,
from vegetative structure to foraging strategy to needs related to breeding microhabitat.

Distribution

The distribution and abundance of many bird species in West Virginia is changing as habitats and
mortality risks change here and elsewhere. The most pronounced changes have been in response to
large-scale land use changes. By 1920, the original extensive forest cover of West Virginia was
substantially reduced by farming and large-scale timber harvesting. This led to a major expansion of the
extent of grassland and open upland habitat in the State, and an increase in the abundance of grassland
birds. A period of farmland abandonment beginning in the early twentieth century and the recovery of
forests from large-scale timber harvesting led to a significant loss of grassland habitats concomitant with
widespread increases in the abundance of early successional species. By the end of the twentieth
century, forest growth had reduced the extent of early successional habitats from the peak. Overall, bird
populations of grassland and early successional species have followed this general habitat trend, as well
as having increased substantially with human landuse change and then declining as landuse statewide
changed again. ltis less clear if forest birds as a group have proportionately benefited, as the negative
impacts of forest fragmentation in recent decades appear to have offset the potential gain expected
from the increase in forest cover.

Other changes are anthropogenic and range from urban and suburban development in the Eastern
Panhandle and Teays Valley to ongoing energy development in the form of coal, gas, and wind. Forest
patches are increasingly fragmented statewide, and associated risks to birds that rely on forest interior
habitats have increased. With very few exceptions, grasslands in West Virginia have always been a
product of human and natural disturbance. In recent years, new grasslands have been created as coal
mines are reclaimed. Elsewhere, changes in farming practices have affected some bird species. For
example, clean farming practices have almost certainly negatively impacted Loggerhead Shrike (Lanius
ludovicianus), while changes in hay harvesting practices are contributing to long-term declines for
Eastern Meadowlark (Sturnella magna).

The initial West Virginia Wildlife Conservation Action Plan (WVWCAP) tasked staff with answering basic
questions regarding SGCN species. True distribution and abundance of many species remained
unknown. In 2014, West Virginia Division of Natural Resources (WVDNR) staff and volunteers completed
the last of six years of fieldwork on the 2" West Virginia Breeding Bird Atlas. Data from this project will
serve as a primary tool for guiding conservation and management decisions related to birds for the next
20 years. Over 100,000 individual observations were submitted, and these data will enable the creation
of accurate distribution maps for each of over 170 species known to breed in the state. In addition to
distribution data, staff and volunteers also conducted abundance sampling in over 700 atlas blocks. The
resulting density models will serve to identify focal areas for conservation for up to 80 species. These
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will be particularly useful for still-ubiquitous but declining species such as Wood Thrush (Hylocichla
mustelina) and Cerulean Warbler (Setophaga cerulea).

Additionally, WVDNR staff targeted survey efforts towards specific species that might otherwise be
missed using atlas protocols. Two examples include Loggerhead Shrike (Lanius ludovicianus) and
Swainson’s Warbler (Limnothlypis swainsonii). Each species was subject to an intensive two-year survey
that targeted specific habitats. The resulting data were highly informative in multiple respects.
Swainson’s Warbler is more widely-distributed than was known, and Loggerhead Shrike is now
confirmed to be exceptionally scarce and in urgent need of conservation action.

Bird species richness by atlas block surveyed, 2009-2014
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Species Groupings

As an initial step in the planning process, we revised the SGCN list for birds. These changes reflect
insights gained and data collected during the first plan period, 2005-2015 (Bailey 2015). Species have
been added while others have been removed. In some cases, as with Bewick’s Wren (Thryomanes
bewickii), it is because we now consider the species extirpated. Others continue to recover, as has been
the case with Bald Eagle (Haliaeetus leucocephalus). Revisions to state ranks were informed by available
data from multiple sources using NatureServe’s methodology. In general, each ranking incorporated the
following:

e Distribution and abundance data from the recently-completed 2™ West Virginia Breeding Bird
Atlas,

e Breeding Bird Survey data assessed at multiple time scales (where applicable),

e Partners in Flight global population estimates and state population responsibility,

e Bird Conservation Region (BCR) priorities (Appalachian Mountains Joint Venture),

e Inclusion on the regional SGCN list, and

e Global rank.

Rank revisions were reviewed by both WVDNR and BCR staff on a case-by-case basis. Below is the
revised list of state SGCN bird species, grouped by guild/general habitat preference, which will guide
agency work until the next plan revision.
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Aerial Insectivores

These species, while varying in specific habitat preferences, share a common foraging strategy of
capturing insect prey while in flight. Many bird species that employ this strategy have been declining
across the United States, with steepest negative trends in the northeast and in species that migrate long
distances (Nebel et al. 2010). Species listed here have all been shown to either occur only locally, or to
be in decline (Bailey 2015; Sauer et al. 2014). Threats include loss of nesting/breeding habitat, loss of
wintering habitat and possible decline in insect diversity and abundance.

Antrostomus carolinensis (Chuck-will's-widow)
Antrostomus vociferus (Eastern Whip-poor-will)
Chaetura pelagica (Chimney Swift)

Chordeiles minor (Common Nighthawk)
Petrochelidon pyrrhonota (Cliff Swallow)
Riparia riparia (Bank Swallow)

Early Successional Forest

Early successional forest habitats in West Virginia are highly ephemeral and dependent on disturbance,
either natural or anthropogenic. While specific causes of the rarity or declines of the species listed
below can be complex, the availability and quality of their required habitats remains a critical
component. Threats include loss of breeding and wintering habitat from multiple causes, hybridization,
predation and other causes of mortality, and low productivity.

Asio otus (Long-eared Owl)

Bonasa umbellus (Ruffed Grouse)

Coccyzus erythropthalmus (Black-billed Cuckoo)
Icteria virens (Yellow-breasted Chat)

Setophaga discolor (Prairie Warbler)

Vermivora chrysoptera (Golden-winged Warbler)
Vermivora cyanoptera (Blue-winged Warbler)

Park-like and Riparian

The species listed below, while differing in their specific habitat needs, share a general affinity for park-
like open forest settings or proximity to water. Red-headed Woodpecker (Melanerpes erythrocephalus)
and Prothonotary Warbler (Protonotaria citrea) appear stable in population but occur locally, while both
Summer Tanager (Piranga rubra) and Rusty Blackbird (Euphagus carolinus) are in decline (Greenberg
and Droege 1999; Sauer et al. 2014). Threats include habitat loss and change from diverse sources.

Euphagus carolinus (Rusty Blackbird)

Melanerpes erythrocephalus (Red-headed Woodpecker)
Piranga rubra (Summer Tanager)

Protonotaria citrea (Prothonotary Warbler)

Forest Interior

West Virginia has a high to very high global population responsibility for a number of species on the list
below. In the case of the Cerulean Warbler, no other state hosts more breeding birds, at an estimated
35.8% of the total global population (Partners in Flight Science Committee 2013). Threats include habitat
fragmentation and alteration from energy development and other sources, habitat loss on wintering
grounds, mortality from predation, and brood parasitism by the Brown-headed Cowbird (Molothrus
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ater). Forest fragmentation and loss of forest interior habitat has become particularly problematic in
West Virginia in the last few decades. In one study, there was a 12.7% loss of forest interior in a 10-
county area of Kentucky and West Virginia for the period 1992-2006, largely due to surface coal mining
(Wickham et al. 2013).

Aquila chrysaetos (Golden Eagle)

Buteo platypterus (Broad-winged Hawk)
Cardellina canadensis (Canada Warbler)
Catharus fuscescens (Veery)

Certhia familiaris (Brown Creeper)

Empidonax minimus (Least Flycatcher)
Geothlypis formosa (Kentucky Warbler)
Helmitheros vermivorum (Worm-eating Warbler)
Hylocichla mustelina (Wood Thrush)
Limnothlypis swainsonii (Swainson's Warbler)
Parkesia motacilla (Louisiana Waterthrush)
Setophaga caerulescens (Black-throated Blue Warbler)
Setophaga cerulea (Cerulean Warbler)
Setophaga fusca (Blackburnian Warbler)

Grasslands and Old Field

While long-term declines in grassland bird populations have generally stabilized nationally, negative
trends continue for a number of species in West Virginia. For other species, habitat loss in some areas
has been offset by newly-created habitats elsewhere (Bailey 2015). General threats include habitat loss
from development and farmland abandonment, changes in agricultural practices, timing of hay harvest,
exposure to pesticides, and, locally, conversion of grasslands to row crops. (North American Bird
Conservation Initiative 2014; Sauer et al. 2014).

Ammodramus henslowii (Henslow's Sparrow)
Ammodramus savannarum (Grasshopper Sparrow)
Asio flammeus (Short-eared Owl)

Colinus virginianus (Northern Bobwhite)
Dolichonyx oryzivorus (Bobolink)

Eremophila alpestris (Horned Lark)

Falco sparverius(American Kestrel)

Lanius ludovicianus (Loggerhead Shrike)

Lanius ludovicianus migrans (Migrant Loggerhead Shrike)
Pooecetes gramineus (Vesper Sparrow)

Spiza americana (Dickcissel)

Spizella pallida (Clay-colored Sparrow)

Spizella pusilla (Field Sparrow)

Sturnella magna (Eastern Meadowlark)

Tyto alba (Barn Owl)

High Elevation Forests and Wetlands

West Virginia’s high elevation forests and wetlands are greatly changed from their historical extent.
While the high-elevation Red Spruce Forest is currently increasing owing to natural succession and
restoration efforts, its long-term prospects remain in doubt as effects from climate change are
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documented. All of the species on this list are restricted in varying degrees to high elevation habitats.
Some species are increasing, while others are extremely rare and localized. Threats to these species
include changes in vegetation community composition and structure and habitat loss on wintering
grounds (Bailey 2015, Byers et al. 2010, Byers and Norris 2011).

Accipiter gentilis (Northern Goshawk)

Aegolius acadicus (Northern Saw-whet Owl)
Carduelis pinus (Pine Siskin)

Catharus ustulatus (Swainson's Thrush)
Contopus cooperi (Olive-sided Flycatcher)
Empidonax alnorum (Alder Flycatcher)
Empidonax flaviventris (Yellow-bellied Flycatcher)
Loxia curvirostra (Red Crossbill)

Seiurus noveboracensis (Northern Waterthrush)
Sphyrapicus varius (Yellow-bellied Sapsucker)
Vermivora ruficapilla (Nashville Warbler)

Wetlands, Waterways and Waterbodies

Wetlands, waterbodies and rivers comprise a relatively small percentage of the West Virginia landscape.
Consequently, the state population responsibility for all species on this list is quite low. A number of
species on this list are uncommon and only occur locally in suitable habitat. A number of species are in
decline, while others are increasing (Bailey 2015). Protecting available habitat is critical to maintaining
species presence in West Virginia. Threats include habitat loss and alteration, climate change, change in
farming practices, and development.

Actitis macularius (Spotted Sandpiper)
Anas rubripes (American Black Duck)
Ardea herodias (Great Blue Heron)
Bartramia longicauda (Upland Sandpiper)
Botaurus lentiginosus (American Bittern)
Butorides virescens (Green Heron)

Circus cyaneus (Northern Harrier)
Gallinago delicata (Wilson's Snipe)
Haliaeetus leucocephalus (Bald Eagle)
Ixobrychus exilis (Least Bittern)
Lophodytes cucullatus (Hooded Merganser)
Mergus merganser (Common Merganser)
Pandion haliaetus (Osprey)

Podilymbus podiceps (Pied-billed Grebe)
Porzana carolina (Sora)

Rallus limicola (Virginia Rail)

Scolopax minor (American Woodcock)

Other

The Peregrine Falcon (Falco peregrinus) was successfully reintroduced into West Virginia after having
been extirpated by shooting and pesticide contamination. Originally it nested on cliffs, often in
mountainous regions. However, it currently nests in West Virginia near water, including on man-made
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structures and in urban settings. It remains unclear what its habitat usage over the long-term will be in
West Virginia.

Falco peregrinus (Peregrine Falcon)

Conservation issues

The 2005 WVWCAP called for continued monitoring of rare or threatened species. These range from
Bald Eagle and Peregrine Falcon to Olive-sided Flycatcher and Golden-winged Warbler. In some cases, as
with Bald Eagle, monitoring of nest sites for productivity has confirmed that the species continues to
recover at a robust pace. Other species, such as the Golden-winged Warbler, continue to decline (Bailey
2015, Sauer et al. 2014). These declines have led to multi-state partnerships guiding research and
management.

General habitat threats across all taxa have been assessed by WVDNR staff and others. Distilled from
this, there are a number of conservation concerns of particular importance to birds. These include
climate change, ongoing habitat fragmentation, habitat alteration and loss related to energy and urban
development, changes in farming and agricultural practices, and quality and quantity of available early
successional habitats. Specific conservation actions will be developed to address these threats.

With this State Wildlife Action Plan (SWAP) revision, focus for many (but not all) species will shift away
from better understanding of distribution and abundance to specific conservation and management
actions. These actions will vary based on needs of individual species, but will in many cases have
common threads. These threads include improved and expanded private landowner outreach and
education, creating and strengthening partnerships between Non-Governmental Organizations (NGQO'’s)
and agencies in-state, greater presence and participation in regional and international partnerships and
conservation efforts, and increasing capacity and partnerships between staff within WVDNR itself.

SGCN Summary

West Virginia’s SGCN list for birds includes 75 species, with 39 listed as Priority 1. Of the listed priority
species, those associated with forest interior, early successional and grassland habitats will receive the
greatest attention. The USFWS was petitioned to list the Golden-winged Warbler and in 2011,
announced a “substantial finding”, triggering a status review.
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3.2.1.3: Butterflies and Moths

Description

West Virginia hosts approximately 134 species of butterflies. Because of recent taxonomic work the
number of known species of butterflies is in a state of flux for the azures (Celastrina spp.) and crescents
(Phyciodes spp.). The majority of butterflies (116) are resident species; the remaining 18 occur in the
state annually or periodically, but do not over-winter successfully and must recolonize. West Virginia is
home to approximately 2000 species of moths. The vast majority of these species are thought to be
residents, with some 20-30 species occurring annually or periodically in the state as vagrants or
colonizers.

Distribution

Butterflies and moths are found across the state and distribution is primarily based on larval host plant
distribution and climate. Because deciduous forests are West Virginia’s most common dominant habitat,
the vast majority of native species utilize forest habitats to some extent, and species of lepidoptera that
utilize common forest species as larval hosts are found virtually statewide. Other species are much more
specialized with regard to larval host and/or climate, and therefore are found in more limited areas.
Regions in West Virginia that host a disproportionate number of these more limited species include
Shale Barrens in the eastern part of the state, High Elevation Northern Hardwood/Red Spruce and
wetland ecosystems in the mountains, and southern coal field forests.

Species Groupings

Shale Barrens/Eastern Oak-Pine

These species occur primarily in the Eastern Panhandle and the eastern Allegheny mountains shaly
habits (including pine-oak rocky woodlands, shale barrens, and dry calcareous forest, glades and
woodland habitats). Threats include Gypsy Moth (Lymantria dispar) insecticide control, habitat
loss/degradation from development, invasive species, and deer herbivory. Gypsy Moth control
measures have already decimated most of these species to the point that some may be extirpated from
the state.

Acronicta dolli (Doll’s Merolonche)

Calephelis borealis (Northern Metalmark)

Callophrys irus (Frosted Elfin)

Catocala dulciola (Sweet Underwing)

Catocala herodias gerhardi (Pine Barrens Underwing)
Chaetaglaea cerata (Waxed Sallow)

Erynnis lucilius (Columbine Duskywing)

Erynnis martialis (Mottled Duskywing)

Euchloe olympia (Olympia Marble)

Glaucopsyche lygdamus lygdamus (Silvery Blue)
Hesperia metea (Cobweb Skipper)

Phyciodes cocyta selene (Northern Crescent)

Pyrgus centaureae wyandot (Appalachian Grizzled Skipper)
Satyrium edwardsii (Edward’s Hairstreak)

Satyrium favonus ontario (Northern Oak Hairstreak)
Zale calycanthata (Double-banded Zale)
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High Elevation
These species occur above ~2000 feet. Much of this habitat is protected on federal or state lands, but is

threatened by climate change. Other threats include invasive species, development, and deer
herbivory.

Appalachian Wetlands and/or Red Spruce
Aplectoides condita (a noctuid moth)

Boloria selene myrina (Silver-bordered Fritillary)
Brachionycha borealis (Boreal Fan Moth)
Cerastis salicarum (Willow Dart)

Eilema bicolor (Bicolor Moth)

Euchlaena effecta (Effective Euchlaena Moth)
Euphydryas phaeton (Baltimore Checkerspot)
Euphyes bimacula (Two-spotted Skipper)
Euphyes conspicua (Black Dash)

Lithophane oriunda (Immigrant Pinion Moth)
Lophocampa maculata (Spotted Tussock Moth)
Lycaena epixanthe (Bog Copper)

Melanchra assimilis (Black Arches)
Pseudohermonassa tenicula (Morrison’s Sooty Dart)
Speyeria atlantis (Atlantis Fritillary)

Syngrapha rectangular (Salt and Pepper Looper)

Heathlands
Colias interior (Pink-edged Sulphur)

Northern Hardwood

Celastrina lucia (Northern Azure)

Celastrina neglectamajor (Appalachian Azure)
Chlosyne harrisii (Harris’s Checkerspot)

Papilio appalachiensis (Appalachian Tiger Swallowtail)
Pieris virginiensis (West Virginia White)

Polygonia faunus smythi (Green Comma)

Polygonia progne (Gray Comma)

Southern Coalfields
These species are threatened by mineral extraction, specifically mountaintop coal mining and associated
valley fills.

Autochton cellus (Golden-banded Skipper)
Phyciodes cocyta diminutor (Summer Crescent)
Speyeria diana (Diana Fritillary)

Wet Meadows/Edges
These species require dry to wet fields with a diversity of forbs including docks, campion, lambsquarters,
and bluestems. Habitats are often lost to succession or development.

Atrytonopsis hianna (Dusted Skipper)
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Hadena ectypa (Starry Campion Moth)
Lycaena hyllus (Bronze Copper)
Staphylus hayhurstii (Hayhurst’s Scallopwing)

Mixed Mesophytic/Oak with Openings

Although their habitat is common in West Virginia, these species are some of the most challenging to
document because they are naturally rare and/or spend most of the time high in tree canopies. Surveys
are required to update records.

Calycopis cecrops (Red-banded Hairstreak)
Celastrina nigra (Dusky Azure)

Celastrina serotina (Cherry Gall Azure)
Cyllopsis gemma (Gemmed Satyr)

Erora laeta (Early Hairstreak)

Euchlaena milnei (Milne’s Euchlaena Moth)
Parrhasius m-album (White-m Hairstreak)
Satyrium caryaevorus (Hickory Hairstreak)
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Conservation Issues

Butterflies of the families Hesperiidae and Lycaenidae occur in large numbers on regional and state
SGCN lists. Many of these are small-bodied, relatively weak fliers with very specific host plant
requirements or other narrow ecological specializations such as association with specific vegetation
communities. In addition, the larvae of many species of Lycaenidae participate in symbiotic relationships
with ants, so that both the larval host plant and suitable ant partners must be available in order for the
species to thrive. Current threats to members of West Virginia’s lepidoptera community fall into four
primary catagories: habitat loss from multiple sources (succession, development, and energy
extraction), invasive plant species, continued pesticide use for Gypsy Moth control, and excessive deer
browsing of native vegetation. Other threats include plant pathogens that effect larval host plants
(Beech Canker Fungus (Nectria ditissima) may cause beech declines and declines in the already rare
Early Hairstreak), exotic insects that impact host species or adults directly (e.g., Chinese mantids are
voracious predators on butterflies at nectar plants), and management of utility rights-of-way (i.e.,
chemical vs. mechanical trimming).

Similar to other taxa, loss of early successional habitat associated with the abandonment and
subsequent forest succession of agricultural land has had both negative and positive effects on the
state’s lepidoptera species. Regal Fritillary, predominantly a prairie species, is in all likelihood extirpated
from the state due to loss of large areas of grassland habitat and altered agricultural practices such as
early hay harvesting; the last known colony was extirpated when a power plant was constructed on the
site. Subsequent forest regeneration has provided habitat for forest species such as Eastern Tiger
Swallowtail, Northern Pearly-eye (Lethe anthedon), and the increasingly common Carolina Satyr.
Conversion of agricultural areas to housing in the eastern panhandle has likely continued negative
impacts on this area’s lepidopteran community including Hayhurst’s Scallopwing and Bronze Copper.
Conversion of forest land to others uses in other areas of the state has also likely had negative impacts:
mountaintop mining in the southern coalfields impacts both ridgetops and valleys (Diana Fritillary,
Golden-banded Skipper) and second home construction in certain areas in the mountain counties, such
as Canaan Valley, destroys larval host plants (Harris’s Checkerspot, Hoary Elfin).

Although some exotic plant species are being used by generalist lepidopteran species for host plants (ex.
Northern Pearly-eye using Japanese Stilt Grass (Microstegium vinimeium)), the majority of interactions
tend to be negative. Garlic Mustard (Allaria offinianalis), an invasive European species, has already had
significant negative impacts on the West Virginia White in other parts of its range. This species uses
native cresses as its larval host plant, but will readily lay eggs on Garlic Mustard which is toxic to its
larva. This butterfly’s occurrence has diminished in West Virginia in more western and eastern portions
of its range where Garlic Mustard is common; it is still commonly encountered in the mountain counties.
Native forbs that are used as larval host plants are imperiled by infestations of Japanese Stilt Grass,
Japanese Knotweed (Fallopia japonica), Autumn Olive (Elaeagnus umbellata), Mutiflora Rose (Rosa
multiflora), Spotted Knapweed (Centaurea maculosa), Purple Loosestrife (Lythrum salicaria), and others.
When isolated lepidopteran colonies are invaded by one or more of these species, the larval host plant
can be overwhelmed and eliminated, and the colony may “wink out.”

The decline of at least eight Shale Barren lepidopteran species can be tied directly to the use of the
broad spectrum persistent insecticide Dimilin for Gypsy Moth control in the 1990s. Most areas of the
state within the Gypsy Moth’s range have developed fungal Entomophaga maimaiga presense, all but
eliminating the need for other control measures except for specifically defined circumstances. Some
Shale Barren species have not been recorded in West Virginia for at least ten years. These species are
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susceptible to early spring insecticide use based on their life histories and include Olympia Marble,
Columbine Duskywing, Hickory Hairstreak, Mottled Duskywing, Sweet Underwing, and Pine Barrens
Underwing. Grizzled Skipper, Cobweb Skipper, and Silvery Blue have declined significantly; only one
known colony (out of 11 historic records) of Grizzled Skipper persists in the state.

Excessive herbivory by White-Tailed Deer (Odocoileus virginianus) is a challenge for a variety of taxa
throughout the eastern United States. Forest understories, edges and openings have been especially
impacted. Lepidoptera are impacted by deer through loss of populations of larval host plants,
consumption of eggs and larvae by deer while eating foliage, loss of nectar flowers, and alteration of
forest structure through loss of ground cover and understory. Declines in several species, including
Mottled Duskywing, Frosted Elfin, Appalachian Azure, Dusky Azure, and Baltimore Checkerspot, can be
directly tied to deer herbivory in various portions of their ranges. Early flying species are especially
vulnerable because there are few nectar species at that time of the year and available plants are
palatabile to deer.

The 2005 WVWCAP stressed the need for surveys, inventories, and data management. These primary
goals haven’t changed. A West Virginia Butterfly Atlas was started in 2012 to document species
occurrence, distribution, and habitat use of butterflies and selected moths (17 SGCN/RFSS species and
two other moth families). As of January 2015, results to date have produced 259 county records and
340 updated historical records and increased our understanding of lepidopteran distribution in the
state. Efforts have also been made to mine data from other institutions to enhance records, especially
for rare species (e.g., Carnegie Museum of Natural History, Smithsonian Institute, National Museum of
Natural History). Historic records for butterflies and rare moths have been examined and coordinates
were generated by comparing written descriptions to maps. Coordinates have been either confirmed or
generated if necessary. Most records now have accuracies of less than 0.62 miles. The large moth
database from West Virginia University still needs to be examined in this manner. Research using
molecular and genetic protocols has been done in West Virginia especially with new cryptic species such
as Appalachian Tiger Swallowtail and Northern Azure.

In addition to surveys and inventories which are being addressed, at least in part, with the ongoing
butterfly atlas, survey efforts are planned in Conservation Focus Areas (CFAs). West Virginia is a partner
in a Mid-Atlantic Greater Conservation Need Butterfly Working Group. The group is submitting a grant
proposal for work on Baltimore Checkerspot conservation. Other rare species will be addressed in
future work.

As part of a cooperative agreement with the United States Forest Service (USFS), Monongahela National
Forest, the WVDNR surveyed for rare lepidopteran species on the Forest (as part of the West Virginia
Butterfly Atlas). The WVDNR and USFS are working on a monitoring plan to be implemented by USFS
personnel.

New Taxa — Research

A few species have recently been split from common taxa and need additional research to determine
where they occur in West Virginia and the habitats they use. The Regal Fritillary (Speyeria idalia)
occurred in West Virginia until the late 1990s when the last known colony was destroyed by
development. We hope to conduct research to determine if it can be reintroduced into West Virginia, in
a manner similar to Pennsylvannia’s efforts. Other species include the Northern Azure, Cherry Gall
Azure, Appalachian Tiger Swallowtail, and Summer Crescent. These species were included in the
appropriate groupings above.
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SGCN Summary

West Virginia’s list of lepidopteran Species of Greatest Conservation Need has not changed significantly
since 2005; it contains 41 butterfly and 17 moth species or subspecies. Most are species that occur on
rare habitat (High Elevation Wetlands, Shale Barrens) or need additional research and surveys. The

USFWS has been petition to list the Monarch Butterfly and is currently conducting a status review of this
species.
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3.2.1.4: Cave Invertebrates
Description

Cave invertebrates are highly specialized animals of caves and other subterranean habitats. Many have
specializations for living in their continuously dark world, including reduced or no pigmentation, loss of
eyes, and elongated legs and antennae for sensing their environment. Because their habitat is typically
naturally isolated by large areas of unsuitable geology, endemism is high. Indeed, cave invertebrates as
a group have the highest reported rate of endemism of any group of organisms in North America. The
Central and Southern Appalachians are one of the major centers of cave species endemism in North
America, being second in diversity only to the Interior Low Plateaus of Kentucky, Tennessee and Indiana.
Within the Appalachians, endemism is often further broken down among watersheds and some species
are known from one or only a few caves. In West Virginia, the Cheat, Greenbrier, South Branch
Potomac, and other watersheds have their own endemic cave faunas. The Greenbrier Valley fauna is
especially diverse. This area supports one of the six most diverse cave faunas of North America and is
considered to be globally significant for its richness of cave life.

The state of West Virginia supports a diverse array of limestone caves, with approximately 4300 caves
documented. These caves are distributed in 19 counties with the largest number occurring in
Greenbrier County. Some of these are very short, small passages, barely passable by an average size
person. These are often labeled “for reference only” or FRO. However, many caves consist of vast
systems of beautiful passages, many miles in length, with deep pits, large streams, and high domes.
West Virginia has 110 caves with over a mile of passage, 11 with more than ten miles of passage, and six
caves with over 20 miles of passage. Six of the 25 longest caves in the United States are in West
Virginia. The longest cave in West Virginia is over 45 miles in length. Karst topography, which is
produced by dissolution of underlying limestone geology, is characterized by caves, sinkholes, a lack of
surface streams, and large springs.

The abundance and variety of caves in West Virginia has created a wide variety of habitats for
invertebrates to use. Current data from approximately 300 sites in West Virginia has produced a total of
115 species of invertebrates classified as cave endemics (91 are SGCN). Cave endemics are only found
within caves and are typically unable to survive outside of their subterranean habitat. These cave
invertebrates are contained in five phyla and 40 genera. West Virginia’s cave invertebrates include over
25 species that are known only from single-cave systems West Virginia has one species of isopod
(Madison Cave Isopod, Antrolana lira) that is federally listed as threatened.

Distribution

In West Virginia, surface limestone geology is almost exclusively found only in the eastern third of the
State, where it has produced thousands of caves. Any limestone cave has the potential to contain some
type of cave invertebrate, and species of cave invertebrates are known from many West Virginia
counties. Greenbrier County has the highest species diversity since it has the most caves, the greatest
variety of cave habitats, and the most sites which have been surveyed to date. Of the 14 caves in West
Virginia that have ten or more cave invertebrates documented, 11 of them are located in Greenbrier
County. One cave in West Virginia (Organ Cave) has 22 species of cave invertebrates. It should be
considered a highly significant site since it is one of only three caves in the United States to contain
more than 20 species. Occurrences of global endemic cave invertebrates should receive additional
consideration when planning conservation actions to protect cave invertebrates.
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Species Groupings

Due to the variety of taxonomic groups occurring in caves, species groupings are best achieved by
combining taxa based on their habitat needs within the cave environment and ignoring their taxonomic
relatedness. These groupings typically have common biological needs and threats and are as follows.
Note: The listing of a genus in the following species groupings may represent a single species or multiple
species. The Species Groupings categories below are adapted from the Protection Strategies section of
Fong et al. (2007).

Cave Stream Species

These are species that live within the cave stream habitat. They cannot survive outside of their aquatic
habitat or survive outside of the cave. They are dependent on organic matter that is brought into the
cave from an outside source. Seasonal hydrologic patterns are often very important to these species.
Without a regular or seasonal input of organic matter, these species will experience changes in
population number or health. Protection of these species is best accomplished by protecting the
watershed. Nutrient and sediment input should remain at “normal” levels, and hydrologic pattern
changes should be minimized to protect cave stream species. Water quality must also be considered as
many aquatic cave species have fairly limited range of conditions which they require. Taxa that are
dependent on cave streams are as follows.

Amphipods in the genus Stygobromus and Gammarus

Aguatic isopods in the genus Caecidotea

Aquatic flatworms in the genera Macrotyla, Phagocata, Sphalloplana, and Geocentrophora
Aquatic segmented worms in the genera Stylodrilus and Trichodrilus

Aquatic cave snails in the genus Fontigens

Terrestrial Riparian Species

These are species that typically inhabit the stream banks and are dependent on organic matter
deposited from streams within the cave. Similar to the cave stream species, they are dependent on
organic input and hydrologic patterns for much of their survival. Protection of the drainage basin will
protect these species.

Mites in the genus Rhagidia

Spiders of the genera Anthrobia, Bathyphantes, Nesticus, Phanetta, and Porhomma
Pseudoscorpions in the genera Chitrella, Kleptochthonius

Springtails in the genera Arrhopalites, Pseudosinella, and Sinella.

Diplurans in the genus Litocampa

Cave millipede Pseudotremia fulgida

Cave Beetles in the genus Pseudanophthalmus

Terrestrial Transitory Organic Matter Species

These species typically reside within a few hundred yards of the entrance. They are dependent on
organic matter brought in by other species (bats, woodrats, mice, Raccoons (Procyon lotor), cave
crickets) that forage outside of the cave. Protection of cave species in this category involves protection
around the cave entrance and/or protection of foraging species and the areas they use.

Mites in the genera Rhagidia and Poecilophysis
Spiders in the genera Anthrobia, Bathyphantes, Islandia, Nesticus, Phanetta, and Porhomma
Pseudoscorpions in the genus Kleptochthonius
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Springtails in the genera Onychiurus, Pseudosinella, and Sinella
Millipedes in the genera Conotyla, Pseudotremia, and Zygnopus
Beetles in the genus Pseudanophthalmus

Dipteran in the genus Spelobia

Aquatic Epikarst Species

Organisms that live within the water-filled small crevices below the ground’s surface but above the
actual cave passage. Protection of these species is accomplished by protecting the surface immediately
above the cave.

Aquatic amphipods in the genus Stygobromus, species cooperi, culveri, emarginatus, franzi, gracilipes,
mackini, nanus, parvus, pollostus, and redactus
Copepods of several genera

Terrestrial Epikarst Species
These taxa live within small spaces above the actual cave passage. They are dependent on protection of
the surface above the cave.

Beetles in the genus Batriasymmodes and Horologion

Aquatic Phreatic Species
These organisms are only found in the permanent groundwater below or even with the cave. Their
protection requires protection of the groundwater recharge area for the species.

Agquatic isopod species Antrolana lira

Conservation Issues

Conservation of cave invertebrates strongly hinges upon protection of the surface habitats, the drainage
basin and the groundwater. Karst topography is generally characterized by underground streams, caves,
and sinkholes. The porous nature of karst makes it especially susceptible to anthropogenic impacts,
especially to subterranean aquatic habitats and species. Sinkholes and sinking streams frequently act as
a direct conduit to cave streams and groundwater. Karst systems typically allow inputs to flow directly,
and unchanged, into the subterranean habitats.

Karst dominated landscapes in West Virginia contain rolling topography and rich soils which have made
them desirable for farming and grazing. This has produced some distinct threats to cave invertebrates
from organic pollution. Another significant threat to cave invertebrates is urbanization. Groundwater
extraction, septic failure, clearing of forested areas, and impervious surfaces can all have impacts on
cave invertebrates by changing nutrient inputs and hydrology of caves. Quarrying destroys cave
invertebrate habitat directly and may have already extirpated the Rich Mountain Cave Beetle
(Pseudanophthalmus krekeleri).

The Greenbrier Valley, especially north of Lewisburg, is currently experiencing residential development
growth. This is producing direct potential threats to cave endemics. Similar development is occurring in
the eastern panhandle, although cave density and species numbers are not as great. Hopefully, through
proper education and planning, development will be adjusted around cave resources so that negative
effects will be minimized.
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Future work with cave invertebrates in West Virginia should include the following areas:

e Establish or adopt existing educational materials to be used to inform the public on land
management guidelines to follow when working in karst areas.

e Establish a landowner database that keeps track of both cave entrance owners and owners of
land within the caves watersheds.

e Conduct threats assessment for use in site conservation and management prioritization

e Establish programs for private landowners to assist with sinkhole cleanups, especially ones with
direct links to global endemic and highly diverse sites.

e Encourage training of taxonomists to work with identification of cave invertebrates. In general,
there is currently a lack of trained taxonomists. Many current taxonomists are close to
retirement. Additional surveys and monitoring of known populations will be of little value if
there is a lack of personnel with the skills to identify species collected.

e Conduct analysis on current datasets to determine predicted range maps for known species.

SGCN Summary

West Virginia’s SGCN list for cave invertebrates includes 91 species. Seventy-five are categorized as
Priority 1 due to their state and global rank, the remaining are Priority 2. West Virginia’s cave
invertebrates include 28 that are known only from single-cave systems. One species, the Madison Cave
Isopod, is listed as federally threatened.
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3.2.1.5:  Crayfish

Description

West Virginia is home to 28 species of crayfish (Loughman and Welsh ) 12 of which are listed as
SGCN. Ten of the 12 SGCN are listed as Priority 1. Because of recent surveys and taxonomic work this
list is at an all time high and includes six West Virginina endemics (Guyandotte River Crayfish (Cambarus
veteranus), Elk River Crayfish (C. elkensis), Greenbrier River Crayfish (C. smilax), Teays Valley Mudbug (C.
dubius A), Meadow River Mudbug (C. dubius B), and Greenbrier Cave Crayfish (C. nerterius). Three
introduced species are also known to occur in West Virginia.

Crayfishes are important members of West Virginia’s lentic and lotic ecosystems (Lawton 1979,
Jezerinac et al. 1995, Loughman et al. 2009, Loughman and Welsh 2010). Within these ecological
systems, crayfishes act as ecosystem engineers (Creed and Reed 2004), increasing stream benthic
community complexity and providing subterranean refuges for terrestrial organisms through their
burrowing behavior (Loughman and Simon 2011). Several taxa have coevolved alongside crayfishes, and
are dependent on burrows created by these animals for key aspects of their life history (Taylor et al.
2007). Given their cosmopolitan diets, crayfishes assimilate a tremendous amount of available nutrients
that are passed onto multiple levels of the foodwebs they are part of (Creed and Reed 2004; Taylor et al.
2007, Loughman and Simon 2011).

Economically this group of animals provides an important forage base for several game fish taxa
(catfishes and basses in particular). Robust sport fish populations result in economic gain for West
Virginia through license and tourism dollars. Crayfishes also are an important aspect of West Virginia's
culture; many young West Virginian’s first engagement with nature involved catching “crawdads” in the
neighborhood stream or creek that cut through the hollow where they grew up. This initiation into
nature can result in a lifelong appreciation for the natural world and the resources it provides through
preservation and conservation. Crayfish conservation ensures these ecological, economic, and cultural
aspects of this enigmatic group of animals continue to occur in the mountain state.

Distribution

Crayfish occur statewide in a variety of aquatic and moist terrestrial habitats from streams and creeks to
caves. While some species are widespread, others have restricted ranges. Both the Big Sandy Crayfish
(Cambarus callainus) and Guyandotte River Crayfish have observed the largest range reduction of any
native epigean (living or occurring on or near the surface of the ground) crayfish in West Virginia.
Historically, the Guyandotte River Crayfish occurred in the upper Guyandotte and New River
watersheds (Loughman 2013b). Subsequent examination of supposed New River specimens held at the
National Museum of Natural History revealed the Guyandotte River Crayfish did not actually occur in the
New River Watershed (Loughman and Welsh 2013). All historic locations were sampled in the upper
Guyandotte in 2009, and are being sampled in 2015 by Loughman. In 2009, the species was collected
only in Pinnacle Creek, Wyoming County. Sampling in 2015 determined that the Pinnacle Creek
population is still extant and resulted in the discovery of Guyandotte River Crayfish populations in Clear
Fork and Laurel Branch, Wyoming County. All other sampling at historic sites in 2015 failed to produce
the crayfish. The Guyandotte River Crayfish is a West Virginia endemic whose entire global range falls
within the southern coalfields in the Cumberland Mountains Ecoregion of West Virginia.
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During survey efforts in 2009, what was previously referred to as the Guyandotter River Crayfish was
found at two sites in the Tug Fork Watershed. Since that time, the specimens were identified as a new
species, Big Sandy Crayfish, which is endemic to the Big Sandy Watershed of Kentucky, Virginia, and
West Virginia (Thoma et al. 2014). Within West Virginia, populations have been reported from the Tug
Fork River mainstem below the confluence of the Tug and Dry forks, as well as from Dry Fork. At
present, Dry Fork populations appear to occur throughout the lower and mid reaches of Dry Fork
downstream of War, McDowell County (Z. J. Loughman, unpublished data). No records have been
documented from the Tug Fork River upstream of its confluence with Dry Fork.

West Virginia Digger Crayfish (Fallicambarus fodiens) populations occur in Greenbottom Wildlife
Management Area (WMA) in Cabell and Mason counties, and are also found sporadically along the
Kanawha River floodplain within 6.2 miles of the confluence of the Ohio and Kanawha rivers. Digger
Crayfish utilize the bottomland forest, much of which has been converted to agricultural and industrial
land. At present, Digger Crayfish are known from five locations statewide. White River Crayfish occur at
all Digger Crayfish sites in Mason County and the Winfield Wetland in Putnam County, and also possess
an S1 ranking.

Species Groupings

Epigean Crayfish

Cambarus chasmodactylus (New River Crayfish)
Cambarus elkensis (Elk River Crayfish)

Cambarus hatfieldi (Tug Valley Crayfish)
Cambarus smilax (Greenbrier River Crayfish)
Cambarus theepiensis (Coalfields Crayfish)
Cambarus veteranus (Guyandotte River Crayfish)
Cambarus callainus (Big Sandy Crayfish)
Procambarus acutus (White River Crayfish)

Stygobytic Crayfish (Cave Dwelling)
Cambarus nerterius (Greenbrier Cave Crayfish)

Burrowing Crayfish

Cambarus dubius A (Teays Valley Mudbug)
Cambarus dubius B (Meadow River Mudbug)
Fallicambarus fodiens (Digger Crayfish)

Conservation Issues

Since the publication of Jezerinac et al. (1995), efforts within West Virginia to identify conservation
threats, distribution records, and conservation concerns have been disjunct in nature. Key species (Elk
River Crayfish and Guyandotte River Crayfish) received minimal attention since Jezerinac’s effort (Jones
et al. 2010, Jones and Eversole 2011), while the majority of taxa have remained understudied. Crayfish
conservation concerns have arisen since the publication of Jezerinac et al. (1995) that were not of major
consequence in the 1980s.

Landuse issues, stream degradation, invasive species, and habitat loss have occurred throughout the

state in areas with diverse crayfish populations, the ultimate impact of which remains poorly
understood within West Virginia’s borders. Two aggressive invasive species, Virile Crayfish (Orconectes

43



2015 WV State Wildlife Action Plan

virilis) and Rusty Crayfish (Orconectes rusticus), have spread throughout the state in recent years. In the
Eastern Panhandle, Virile Crayfish have invaded all major watersheds in the region, taking a once diverse
crayfish community and making it monotypic. The true extent and magnitude of these invasive species
populations remains unknown within West Virginia. Beginning in 2007, WVDNR funded a statewide
crayfish atlas project tasked with determining which species occur in West Virginia and the conservation
status of all species in the state. Loughman and Welsh (2013) determined the species discussed below
are worthy of conservation attention. Each species is addressed according to its priority in the SWAP.

Conservation threats for Big Sandy Crayfish include increased sedimentation, conductivity point sources,
and increased nutrient loading (Loughman 2014). Digger Crayfish utilize the bottomland forest, much of
which has been converted to agricultural and industrial land. Sources of imperilment for White River
Crayfish mirror those of Digger Crayfish. It should be noted that introduced populations of White River
Crayfish occur in the Meadow River Wetlands and sporadically throughout the Monongahela River
Basin, but the species is not native to these watersheds.

No survey effort has been performed by astacologists for the Greebrier Cave Crayfish since Jezerinac et
al. (1995) conservation assessment in the late 1980’s. Given its stygobytic nature, specific survey efforts
are needed to ascertain the current status of this species in the state. At present, Greenbrier Cave
Crayfish is the only crayfish in West Virginia that lacks recent data on its current conservation status. To
err on the side of caution it was ranked as S1, but new data are needed to determine its actual status in
the state. This species is also addressed in the Cave Invertebrate portion of this plan.

Teays Valley Mudbug is endemic to upland situations along the Kanawha River corridor of Mason,
Putnam, and Cabell counties. Portions of northern Cabell and Wayne counties are impacted by
development and agricultural practices, specifically in Teays Valley. Development in Teays Valley has
increased dramatically over the past two decades in response to economic growth in Charleston and
Huntington. Teays Valley Mudbug appears to be a seepage wetland specialist and is readily
outcompeted in lowland situations in the region by the Little Brown Mudbug (Cambarus thomai) (Z. J.
Loughman, pers. comm.). The Meadow River Mudbug is the most imperiled burrowing species of
crayfish in West Virginia, and is endemic to the junction of the Allegheny Mountains and Ridge and
Valley Ecoregons in Greenbrier and Monroe counties. The largest extant populations occur in the
Meadow River WMA. The majority of suitable habitat for the Meadow River Burrowing Crayfish has
been converted to agricultural land, and is no longer suitable for the species. Given its recent taxonomic
description, very little is known about the basic biology of this West Virginia endemic (Loughman et al.
2015). Several interstate pipelines are proposed that would travel directly through this narrow
endemic’s range. The impact of these pipelines on this species remains unknown, and is an area in need
of future research.

While the Elk River Crayfish and Greenbrier River Crayfish occur in regions of the Elk and Greenbrier
river basins that do not experience elevated stream degradation or extractive industry, because of their
small global distributions, these species were assigned state ranks of S2. Threats include potential
impacts associated with the burgeoning natural gas industry in West Virginia, climate change, and
potential invasion by invasive non-native species.

Though the Tug Valley Crayfish is not a West Virginia endemic, the Tug Fork River system encompasses
the entire species global range, and is smaller in total square miles than both the Elk and Greenbrier
basins. Furthermore, the environmental stability occurring in the latter two basins is not observed in the
Tug Fork Basin. Extreme landuse practices have occurred in the region over the past century, and in

44



2015 WV State Wildlife Action Plan

recent years have been manifested by both contour and mountaintop mining. Resultant of these
activities, Tug Fork streams experience chemical alterations, elevated siltation, and channelization. The
impact these activities have on this recently described species remains unknown, but warrant
investigation.

Though the New River Crayfish ranges throughout the New River Watershed in West Virginia, Virginia,
and North Carolina, in West Virginia, it is restricted to the Greenbrier River Basin. With the exception of
lower portions of the Greenbrier River mainstem, New River Crayfish is stable throughout the majority
of the watershed, and in certain situations common to abundant. So long as conditions in the Greenbrier
remain as they are currently, New River Crayfish should remain stable in West Virginia. The Coalfields
Crayfish’s global range is limited to Kentucky and West Virginia, and within West Virginia, it is found in
the Guyandotte, Twelvepole, and Lower Ohio watersheds. Stream conditions in the Guyandotte and
Twelvepole basins are notoriously degraded, receiving impacts from extractive industry throughout the
watersheds.

Research and Monitoring Needs

At present, roughly 60% of West Virginia’s crayfish species are stable with state ranks of S4 and S5. The
remaining 40% of species require future monitoring in order to determine if their ranks should be
increased or decreased pending new environmental threats, as well as possible recovery of impacted
habitats in which they dwell. The following outlines efforts that should occur if active crayfish
conservation is a goal of future conservation planners in West Virginia. The West Virginia Crayfish Atlas
(Loughman and Welsh 2013) served as a sound foundation for crayfish conservation in West Virginia and
identified several gaps in the states astacological knowledge that should be addressed, as well as species
in need of immediate conservation action, detailed below.

Status surveys for Greenbrier Cave Crayfish

Greenbrier Cave Crayfish, West Virginia’s only cave crayfish, is the only described species of crayfish not
intensively sampled during this effort Jezerinac et al. (1995) did an excellent job surveying the species
throughout its range in the karst areas of Greenbrier and Monroe counties and these data serve as an
excellent baseline to guide future efforts. The White Nose Syndrome (WNS) epidemic, that is drastically
impacting several of West Virginia’s important bat colonies in caves, struck right at the onset of this atlas
effort, impeding our ability to survey caves for the Greenbrier Cave Crayfish. A current survey involving
population size estimates and determination of population structure is needed if a complete picture of
crayfish conservation is going to be acquired for West Virginia.

Monitoring and Conservation Planning for Guyandotte River Crayfish and Big Sandy Crayfish

Guyandotte River Crayfish and Big Sandy Crayfish are the most imperiled crayfish in West Virginia.
Previously detailed threats run the risk of further impacting Tug Fork populations, as well as extirpating
the Guyandotte populations completely. Creation and implementation of a conservation action plan
specific to both taxa is needed if these species are going to survive in West Virginia An understanding of
both species annual life history is also needed should captive rearing being pursued.
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Burrowing Crayfish Surveys

The one behavioral group not thoroughly surveyed during the atlas project was the burrowing crayfish.
Both the Cambarus dubius and Cambarus monongalensis complexes have either undescribed West
Virginia endemics or species with the majority of their global range occurring in West Virginia. Surveys
for these species would focus on determining their distributions in West Virginia, as well as collecting
sufficient material needed to describe species within each complex.

SGCN Summary

Twelve species of crayfish are considered SGCN. Two species, Guyandotte River Crayfish and Big Sandy
Crayfish, are currenty proposed for listing as endangered by the USFWS.
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3.2.1.6: Dragonflies and Damselflies

Description

Dragonflies and damselflies collectively form the order Odonata, or odonates. West Virginia hosts 47
species of damselflies and 98 species of dragonflies. Eight of these (two damselflies and six dragonflies)
have occurred only once or twice in the state., so a total of 137 species of odonates occur regularly in
West Virginia. With over 32,000 miles of rivers and streams and over 22,000 acres of impoundments,
odonates are found statewide in a broad variety of lentic (still water) and lotic (flowing water)
environments. Although the most visible stage of these taxa is the adult, the majority of life spans are
spent in the larval form. Odonates are known indicators of water quality for a variety of aquatic
habitats. The larvae are also often the dominant trophic level among benthic invertebrates in many
aquatic habitats. The distribution of species is based on the environment required by the aquatic larval
form: aquatic ecosystem, temperature, water quality, and benthic substrate. Forty-nine species (18
damselflies, 33 dragonflies) can be categorized as generalists and can be found in a broad variety of
lentic and/or lotic environments or as utilizing very common anthropogenic environments across a large
portion of West Virginia. Their larvae are adaptable to a broad spectrum of aquatic environmental
conditions. The remaining 88 regularly occurring species typically occur in rare habitats or declining or
potentially declining habitats, e.g., low elevation river back channels and sloughs.

Distribution

The 2005 WVWCAP listed surveys, inventories, and data management as primary goals. West Virginia
conducted dragonfly and damselfly atlas surveys from 2005-2010 (Olcott 2011). During this effort, 126
range expansions for odonates in the state were documented, reflecting the additional survey effort in
under-represented areas, e.g., southern coalfields. Of the 137 regularly occurring species, 119 (87%)
were documented during these surveys. With other efforts since 1995, 92% of West Virginia’s odonate
fauna has been recently confirmed to still inhabit the state. For most odonate species, occurrence and
distribution in the state are generally well understood. State ranks were reassigned at the conclusion of
the atlas using NatureServe’s methodology. Species that weren’t documented typically occur in areas
difficult or dangerous to survey such as large rivers and large bogs and wetlands in the mountains.
Twelve species known from West Virginia have not been documented since at least 1995, most much
earlier. Most have extremely small areas of historical occurrence in the state (one or two sites), are at
the periphery of their range, or may be vagrant in West Virginia. Unfortunately, many of the records for
these species have vague locations associated with them (mapped to a county centroid), making finding
the historic survey site very difficult or impossible.

The single current odonate project in West Virginia is a PhD student investigating the habitat
associations of lepidoptera and odonates at high elevation wetlands in Tucker County. This student has
so far confirmed new locations for several high elevation species [Ski-tipped Emerald (Somatochlora
elongata), Northern Bluet (Enallagma annexum), Chalk-fronted Corporal, (Ladonna julia), and others),
new locations for one SGCN species (Crimson-ringed Whiteface, Leucorrhinia glacialis), and documented
a new odonate for the state (name withheld pending publication).
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Species Groupings

Occurrence of odonata species is dependent on larval habitat such as aquatic environment (lotic or
lentic), substrate, and temperature regime. The group is also split between high elevations (mostly
northern species) and those found east or west of the mountains.

High Elevation Wetland Species (Marshes, Bogs, Ponds)
Most records occur on state or federal lands with limited occurances on private lands. Threats to these
species include climate change and development.

Aescha canadensis (Canada Darner)

Aeschna tuberculifera (Black-tipped Darner)
Aeschna verticalis (Green Striped Darner)
Cordulia shurtleffi (American Emerald)
Enallagma annexum (Northern Bluet)

Enallagma vernale (Vernal Bluet)

Epitheca canis (Beaverpond Baskettail)

Lestes disjunctus (Northern Spreadwing)

Lestes inaequalis (Elegant Spreadwing)
Leucorrhinia glacialis (Crimson-ringed Whiteface)
Leucorrhinia hudsonica (Hudsonian Whiteface)
Libellula axilena (Bar-winged Skimmer)

Libellula flavida (Yellow-sided Skimmer)
Nehalennia gracilis (Sphagnum Sprite)
Rhionaeschna mutata (Spatterdock Darner)
Somatochlora elongata (Ski-tipped Emerald)
Somatochlora forcipata (Forcipate Emerald)
Sympetrum obtrusum (White-faced Meadowhawk)

High Elevation Streams and River Species
Most occurances are reported on state or federal lands. Threats to these species include (in some areas)
acid mine drainage and municipal pollutants.

Calopteryx amata (Superb Jewelwing)

Calopteryx angustipennis (Appalachian Jewelwing)
Gomphus abbreviatus (Spine-crowned Clubtail)
Gomphus aldelphus (Moustached Clubtail)
Gomphus descriptus (Harpoon Clubtail)

Gomphus fraternus (Midland Clubtail)

Gomphus lineatifrons (Splendid Clubtail)
Gomphus quadricolor (Rapids Clubtail)

Gomphus rogersi (Sable Clubtail)

Gomphus viridifrons (Green-faced Clubtail)
Lanthus parvulus (Northern Pygmy Clubtail)
Lanthus vernalis (Southern Pygmy Clubtail)
Ophiogomphus carolus (Riffle Snaketail)
Ophiogomphus mainensis fastigiatus (Maine Snaketail)
Stylurus scudderi (Zebra Clubtail)
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Western/Eastern (W,E) Streams and River Species

Most of these species are found on highly altered and degraded river systems (Ohio, Kanawha, Potomac
watersheds). Threats include mineral extraction (mountaintop mining, water withdrawal and
degradation from horizontal drilling activities), channelization/shore manipulation, municipal/industrial
pollution and others).

Dromogomphus spoliatus (Flag-tailed Spinyleg) W

Gomphus vastus (Cobra Clubtail) W,E

Helocordulia uhleri (Uhler’s Sundragon) W,E

Hetaerina titia (Smokey Rubyspot) W

Macromia alleghaniensis (Allegheny River Cruiser) W,E
Macromia illinoiensis (Swift River Cruiser) W,E

Macromia taeniolata (Royal River Cruiser) W,E
Neurocordulia molesta (Smoky Shadowdragon) W
Neurocordulia obsoleta (Umber Shadowdragon) W
Neurocorduklia yamaskenensis (Stygian Shadowdragon) W,E
Ophiogomphus incurvatus alleghaniensis (Appalachian Snaketail) Mercer Co
Ophiogomphus rupinsulensis (Rusty Snaketail) E
Progomphus obscurus (Common Sanddragon) W

Stylurus notatus (Elusive Clubtail) W

Stylurus plagiatus (Russet-tipped Clubtail) W,E

Stylurus spiniceps (Arrow Clubtail) W, E

Forested Seeps and Streamlet Species
These species occur statewide outside of the mountains. Threats include local impacts from timber
harvesting, development, and degradation from horizontal drilling activities.

Cordulegaster erronea (Tiger Spiketail)
Cordulegaster obliqua (Arrowhead Spiketail)
Somatochlora linearis (Mocha Emerald)
Tachopteryx thoreyi (Gray Petaltail)

Well Vegetated or Marshy Pond Species
These species occur in mature ponds with well-developed shoreline and emergent vegetation. Threats
include gentrification (“cleaning up” ponds) and siltation.

Celithemis fasciata (Banded Pennant)

Enallagma antennatum (Rainbow Bluet)

Enallagma vesperum (Vesper Bluet)

Lilypad Forktail (Ischnura kellcotti)

Lestes australis (Southern Spreadwing)

Lestes forcipatus (Sweetflag Spreadwing)

Sympetrum ambiguum (Blue-faced Meadowhawk) Sympetrum internum (Cherry-faced Meadowhawk)

Fishless Pond Species
Threats include the introduction of predatory fish to fishless ponds.

Anax longipes (Comet Darner)
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Pond Species
While most species use “generic ponds” some species have specific requirements such as the Swamp

Darner (Epiaeschna heros) (ponds associated with soggy wood swamps) and the Duckweek Firetail
(Telebasis byersi) (western ponds with duckweed).

Epiaeschna heros (Swamp Darner)
Ladona deplanata (Blue Corporal)
Telebasis byersi (Duckweed Firetail)
Tramea carolina (Carolina Saddlebags)
Tramea onusta (Red Saddlebags)

Conservation Issues

Although dangers occur during the adult stage such as predation and inclement weather, primary
threats to odonates occur during their larval stage. Across the northeastern United States, 18% (25
species) of odonate fauna are regionally imperiled. Peatlands, low gradient streams and seeps, high
gradient headwaters, and large rivers harbor the majority of these species. In West Virginia, these
habitats also harbor the majority of SGCN odonates. Species most at risk are those whose larvae inhabit
flowing waters and low elevation wetlands (often found along major rivers). Of the 58% of the total
lentic waters assessed by the EPA in West Virginia in 2010 (USEPA 2010), 62% were determined to be
impaired. Clubtails (family Gomphidae), which as a group mostly inhabit streams and rivers, are
particularly susceptible to pollutants including municipal, household, agricultural runoff, sedimentation,
and mineral extraction effluents. Most need clear, clean streams with high oxygen levels. Other groups
whose larvae inhabit streams and rivers include the broad-wing damsels (family Calypterigidae), dancers
(genus Argia, family Coenagrionidae), spiketails (family Cordulegastridae), cruisers (family
Macromiidae), and shadowdragons (genus Neurocordulia, family Corduliidae). Although some rivers in
eastern and north-central West Virginia (Cheat, Tygart, and Middle Fork among others) have made
substantial recovery from unregulated logging, acid mine drainage, and unregulated municipal pollution
from the 1900s, other West Virginia rivers and streams remain highly impacted. Others remain under
threat from streamside development, mountaintop mining, and the booming shale gas and oil
extraction industry.

Because flat land for development is at such a premium in West Virginia, areas along major rivers are
often quickly developed, and the sloughs, back channels, and boggy pools that line the Ohio, Kanawha,
Cacapon and other rivers are disappearing. Species that use these habitats include the Swamp Darner,
Great Blue Skimmer (Libellula vibrans), Blue-faced Meadowhawk, spreadwings (family Lestidae), and
Duckweed Firetail.

High elevation wetlands provided habitat for species that often approach or reach the southern edge of
their range in West Virginia (Northern Pygmy Clubtail, Brown-striped Spiketail (Cordulegaster bilineata,
and 12 others). Although many of these wetlands are owned and protected by federal and state
agencies and/or private conservation organizations, e.g., The Nature Conservancy (TNC), others are
threatened my mineral extraction or unregulated recreation, and all are threatened by effects of climate
change. Species like the Spatterdock Darner can also be impacted by the introduction of fish into fishless
systems.

Future efforts should concentrate on targeted surveys for rare species inhabiting specific habitats such
as: Vesper Bluet and Lilypad Forktail (Ischnura kellcotti) at older, well vegetated ponds; the hanging
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clubtails (genus Stylurus) on large rivers (Ohio, Monongahela, Cheat, Kanawha, New); Appalachian
Snaketail at the one historic site and other streams in the same area; and Flag-tailed Spinyleg at historic
sites in the southern coallfields. The atlas identified the Allegheny Mountains and Ridge and Valley
Ecoregions as areas of high odonate diversity. Efforts should be made to identify specific sites of high
diversity in this area and put into place mechanisms to conserve that biodiversity. Further efforts,
should be put into place to improve water quality in low elevation waterways of the state. An increasing
concern is potential degradation of water quality as a consequence of shale gas extraction activity.

SGCN Summary

West Virginia’s SGCN list for odonates includes 69 species, with 22 considered Priority 1. Lentic dwelling
species comprise a large portion of the list (45%) reflecting the imperiled nature of some of these
habitats. Thirty-one species (45%) are high elevation species inhabiting lentic or lotic environments. The
USFWS has been petitioned to list Appalachian Snaketail Ophiogomphus incurvatus.
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3.2.1.7: Fish

Description

Fishes are the largest group of vertebrates, totaling over 33,000 species worldwide. Freshwater species,
despite occupying only a fraction of earth’s water habitats, account for an impressive 41% of this
diversity. The unique freshwater fauna of North America includes 1,100 species with the Mississippi
Basin (including the Ohio River Basin supporting one of the richest temperate freshwater fish faunas
worldwide. Species richness of North America is highest in unglaciated southeastern United States (e.g.,
Tennessee and Alabama each containing over 325 freshwater taxa), with the Ohio Basin having the
second most diverse fish fauna on the continent. The West Virginia freshwater ichthyofauna is
composed of 23 families, 74 genera, and approximately 190 species (excluding three stocked gamefish
hybrids). This fauna is largely comprised of minnows (64 species) and perches (35 species, 32 of which
are darters) or about half of the state total. Moreover, when members of the sucker, catfish and sunfish
families are included, approximately 75% of the state list is represented.

The West Virginia assemblage includes some primitive fishes, such as lampreys, paddlefish, and
sturgeon. Lampreys include parasitic and nonparasitic species, many of which live the majority of their
lives in a larval form. Some of our headwater species are Pleistocene relicts, and currently have
restricted headwater ranges owing to warmer lowland climates. Coldwater relicts include the SGCN
species Allegheny Pearl Dace (Margariscus margarita), Redside Dace (Clinostomus elongatus) and
Checkered Sculpin (Cottus sp. cf. cognatus), as well as the presumed-extirpated Longnose Sucker
(Catostomus catostomus). Eleven species have likely been extirpated from the state: Shovelnose
(Scaphirhynchus platorynchus) and Lake (Acipenser fulvescens) sturgeons; Paddlefish (Polyodon
spathula); Bigmouth (Notropis dorsalis) and Satinfin (Cyprinella analostana) shiners; Hornyhead Chub
(Nocomis biguttatus); Pugnose (Opsopoeodus emiliae), Eastern Silvery and Mississippi Silvery
(Hybognathus nuchalis) minnows; Longnose Sucker; Western Creek Chubsucker (Erimyzon oblongus
claviformis); Blue Catfish (Ictalurus furcatus); and Buckeye Creek Cave Sculpin (Cottus sp. cf. carolinae),
which was endemic to one cave system in the Greenbrier Valley and considered extinct. These have
been lost primarily through major habitat alterations including dam construction, and various forms of
pollution. The Fish Management Unit of the West Virginia Division of Natural Resources has in recent
years stocked the Paddlefish, Blue Catfish, and Shovelnose Sturgeon in hopes of re-establishing these
lost state fishes.

Lampreys (jawless, cartilaginous fishes), minnows, suckers, madtoms (small catfishes), sculpins, and
darters are among the least understood groups of fishes within West Virginia waters. These six groups
comprise 61 of the 74 SGCN fishes (see below). Minnows and suckers include a diversity of species that
range from large river habitats to high elevation headwater streams. Madtoms (secretive benthic
species) usually occur in large to small-sized river habitats, whereas sculpins are bottom fishes that are
generally found in small high elevation rivers to cold headwater streams. Darters occur in warm large
rivers to small streams and even extend into headwater habitats. The Elk and Little Kanawha River
systems contain the largest diversity of all fish species in the state; 18 species of darters occur in these
two waters alone, 11 of which are among the SGCN.

Although many of the SGCN fishes are undoubtedly declining and will be discussed in a forthcoming
atlas of state fishes, many are still poorly understood due to a lack of information (particularly in large
river habitats which are difficult to survey). Future studies on the ecology, life history, and range
distributions of these poorly understood fishes are needed to conserve and manage SGCN fishes in West
Virginia.
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Distribution

The 2005 WVWCAP emphasized performing inventories, establishing monitoring stations of watersheds
of high species richness, and conducting literature and museum searches for state records. These efforts
have expanded our knowledge of state fishes considerably, as nearly 30 species have been added to the
state fish list, and at least 11 species are now regarded as extirpated. In addition, the past ten years
have highlighted the fact that the known ranges of many fishes have been reduced.

Fishes in West Virginia occur in three major drainages: Ohio River Basin of the Mississippi River system
(usually divided into the greater Ohio River and the New River faunas due to several endemic fishes
found in the upper Kanawha River or above Kanawha Falls); upper Potomac River; and, upper James
River tributaries. Among these watersheds, the majority of the richness occurs in certain Ohio River
drainages; the Elk and Little Kanawha River systems contain the most fish biodiversity in the state, In
addition, the mainstem Ohio, Kanawha and Little Kanawha rivers support diverse large river
assemblages, and the New River has ten endemic fishes (which encompasses 25% of its native fauna). Of
these ten, six are among West Virginia’s SGCN: Phenacobius teretulus (Kanawha Minnow), Etheostoma
osburni (Candy Darter), Percina gymnocephala (Appalachia Darter), Notropis scabriceps (New River
Shiner), Cottus sp. cf. carolinae (Bluestone Sculpin), Cottus kanawhae (Kanawha Sculpin). On the Atlantic
slope, the Potomac and upper James River drainages support many fewer species (approximately 40
taxa). However, several forms are either endemic or restricted to these Chesapeake Bay watersheds.
Checkered Sculpin is the SGCN fish endemic to the Potomac Watershed and Etheostoma longimanum
(Longfin Darter) and Percina notogramma (Stripeback Darter - mountain race) are the two SGCN fishes
endemic to the James River Watershed.

Species Groupings

The occurrence of fish species is dependent on lentic and/or lotic habitats, substrate, temperature
regimes, and fish impediments (e.g., Kanawha Falls) in their respective Ecoregion.
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Western Appalachian Plateau - Small to Large River Species of the Ohio River Basin
Found in small to large rivers of the Ohio River drainages.

Ichthyomyzon bdellium (Ohio Lamprey)
Ichthyomyzon unicuspis (Silver Lamprey)
Ichthyomyzon fossor (Northern Brook Lamprey)
Ichthyomyzon greeleyi (Mountain Brook Lamprey)
Notropis ariommus (Popeye Shiner)

Noturus stigmosus (Northern Madtom)
Cycleptus elongates (Blue Sucker)

Ameiurus melas (Black Bullhead)

Ammocrypta pellucida (Eastern Sand Darter)
Ammocrypta clara (Western Sand Darter)
Crystallaria cincotta (Diamond Darter)
Etheostoma maculatum (Spotted Darter)
Etheostoma tippecanoe (Tippecanoe Darter)
Percina macrocephala (Longhead Darter)

Western Appalachian Plateau - Small Stream Species of the Ohio River Basin
Found in warm to cold small streams of the Appalachian Plateau.

Clinostomus elongatus (Redside Dace)
Lythrurus umbratilis (Redfin Shiner)
Lepomis humilis (Orangespotted Sunfish)

Appalachian Plateau and Ridge and Valley - New River Species of the Ohio River Basin
Found in high elevation small rivers and streams; usually restricted to cool to cold streams.

Notropis scabriceps (New River Shiner)
Exoglossum laurae (Tonguetied Minnow)
Phenacobius teretulus (Kanawha Minnow)
Etheostoma osburni (Candy Darter)
Percina gymnocephala (Appalachia Darter)

Ridge and Valley - High Volume Spring Obligate Species of the New and Potomac Rivers
Found in high volume springs in Karst Regions.

Margariscus margarita (Allegheny Pearl Dace)
Cottus sp. cf. carolinae (Buckeye Creek Cave Sculpin)
Cottus sp. cf. carolinae (Bluestone Sculpin)

Cottus sp. cf. cognatus (Checkered Sculpin)

Cottus kanawhae (Kanawha Sculpin)

Ridge and Valley - Small James River Tributary Species
Found in small Chesapeake Bay streams of Monroe County.

Lythrurus ardens (Rosefin Shiner)
Etheostoma longimanum (Longfin Darter)
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Percina notogramma (Stripeback Darter)

Ridge and Valley — Small to Large Streams and Small River Species of Potomac River Basin
Currently found only in the Opequon Creek and Shenandoah River drainages within West Virginia.

Cyprinella analostana (Satinfin Shiner)
Notropis amoenus (Comely Shiner)
Notropis procne (Swallowtail Shiner)
Luxilus cornutus (Common Shiner)
Etheostoma olmstedi (Tessellated Darter)

Potomac River Basin — Large River Species
Found in large stream and river habitats of the Ridge and Valley.

Moxostoma macrolepidotum (Shorthead Redhorse)
Percina peltata (Shield Darter)

Non-grouped species
Do not classify with any particular grouping or across multiple groups

Anguilla rostrata (American Eel)
Salvelinus fontinalis (Brook Trout)

Conservation Issues

Although fishes are usually not as vulnerable to extirpation or extinction as other taxa groups because
they are more mobile than many of their aquatic counterparts, chronic pollution and loss of habitat
eventually restricts the continued success or re-establishment of most fishes. The Clean Water Act
(CWA) of the 1970s, which was passed to restore and maintain the “chemical, physical, and biological
integrity” of the nation’s waters, has moderated worst-case situations by reducing pollution from point-
source offenders. However, non-point pollution is far from being managed because educating
landowners in alternate landuse practices, which would likely benefit both themselves and our nation’s
water resources, is a slow process. Recent laws have attempted to address these issues. For example,
the 2014 Farm Bill offers financial incentives to landowners who implement environmental alternatives
to reverse the trend of deteriorating biological communities and waterways. In fact, the United States
Environmental Protection Agency (USEPA) (2009) has recently determined that biological communities
in more than half of our nation’s waterways are severely impaired. In the Eastern Highlands, where
West Virginia is located, their data reveal fish assemblages in 35% of our streams are ranked in poor
condition. Invertebrate populations have fared even worse, as indices suggest that up to 75% of the
native taxa are missing from local streams. The main stressors identified in their study which contribute
to these poor communities are elevated levels of phosphorus and nitrogen and poor or degraded
riparian habitats. In West Virginia, sedimentation from mining and timbering likely limits the recovery of
fish species.

Aquatic species will not rebound if current water laws are not strictly enforced and new ones relating to
non-point source pollution implemented. A good example of this is the Monongahela River Watershed
which has a history of acid mine drainage and poor landuse practices related to coal and/or timbering
industries. Despite the advent of modern environmental laws, this severely degraded watershed has not
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fully recovered. This is evident when you compare the current fish species list with its sister drainage,
the Allegheny River in Pennsylvannia, where nearly 40 additional fish species have been documented in
recent years (Cincotta and Welsh, In Prep.). Many of the more pollution-tolerant species have returned
to the Monongahela drainage since the most severe impacts were eliminated or reduced, but it is far
from being fully recovered. They may never fully recover due to the lack of enforcement of current laws
and the added stressors of climate change, introduction of invasive species, drilling for deep shale gas of
Marcellus and Utica formations, and the discharges of high conductivity water associated with coal
mining in the region. Other drainages that have also been severely impacted and have not significantly
recuperated include the Big Sandy/Tug Fork and Guyandotte River basins.

The establishment of routine monitoring stations may lend early insight to species-rich areas and alert
the state of potential declines. Other monitoring stations should be created in impaired waters to
document the recovery of presently-impaired watersheds. The latter suggestion may be moot if water
laws are weakened or ignored.

SGCN Summary

The West Virginia list of SGCN fishes includes 74 species, of which 34 are Priority 1. Many are listed
because they are found in habitats that are particularly difficult to sample and additional resources are
needed in this effort. Others species may be in decline or extirpated from our waters for one or more
reasons discussed above. The Diamond Darter is listed as federally endangered. The USFWS has been
petitioned to list the Candy Darter and American Eel.
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3.2.1.8: Mammals

Description

Sixty-six native mammal species occur in West Virginia today, although the Gray Bat (Myotis grisescens)
has not been observed in the state since 1991 and is considered an “accidental” resident of the state.
Since the previous WVWCAP was written in 2005, the Seminole Bat (Lasiurus seminolus) has been
confirmed in West Virginia and has been added to the species list. Species extirpated from the state are
American Bison (Bison bison), Elk (Cervus canadensis), Gray Wolf (Canus lupus), and Eastern Cougar
(Felis concolor cougar). The last recorded Bison in West Virginia was killed near Valley Head, Randolph
County, in 1825. Elk were reported near the headwaters of the Tygart and Greenbrier rivers as late as
1875 and were gone by 1890. Bounties were paid on wolves in West Virginia through the late 1800s,
with the last recorded wolf killed in 1900. The last report of an indigenous Eastern Cougar was of tracks
observed in the 1930s. Although sightings continue, these animals may have been brought into the state
and released, as was demonstrated for two cougars obtained by the WVDNR in 1976. The Beaver
(Castor canadensis), Fisher (Martes pennanti), and River Otter (Lontra canadensis) were also eradicated,
but were reintroduced in the 1930s, 1969, and 1985, respectively. The WVDNR is currently planning to
reintroduce Elk into the state’s southwestern counties.

Seven non-native mammal species have taken up residence in West Virginia. These are the House
Mouse (Mus musculus), Norway or Roof Rat (Rattus norvegicus), Black Rat (Rattus rattus), feral dog
(Canis familiaris), Wild Boar (Sus scrofa), feral cat (Felis catus), and feral goat (Capra aegagrus). The
Black Rat, Norway Rat, and House Mouse all came to North America with early settlers and traders.
Dogs, cats and goats that wandered off or were abandoned have established feral populations in
portions of the state. Wild Boar were introduced into the state in 1972. Today a population of Wild Boar
exists in Boone, Logan, Raleigh and Wyoming counties.

Distribution

Mammals occur statewide and utilize a variety of habitats. Caves are used by several species of bats and
Allegheny Woodrats (Neotoma magister), while other species such as the Southern Water Shrew (Sorex
palustris punctatus) are semi-aquatic. Many SGCN species are found in habitats that are limited in
distribution or utilize limited portions of a habitat based on specific habitat characteristics (e.g., rock
outcroppings). These will be discussed under the Species Groupings below.

Species Groupings

Bats

Bats occur statewide and this group includes species which are resident year round as well as migratory
species. Many bat species use caves for hibernation and Virginia Big-eared Bats (Corynorhinus
townsendii virginianus) also rear their young in caves. Many caves in West Virginia harbor regionally
and/or globally significant numbers of hibernating bats. Threats include the fungal disease White Nose
Syndrome, mortalities at wind facilities, disturbance of bats in roosts, and loss of roosts.

Corynorhinus rafinesquii (Eastern Big-eared Bat = Rafinesque’s Big-eared Bat)
Corynorhinus townsendii virginianus (Virginia Big-eared Bat)

Lasiurus borealis (Eastern Red Bat)

Lasiurus cinereus (Hoary Bat)
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Lasiurus seminolus (Seminole Bat)

Myotis leibii (Eastern Small-footed Bat)

Myotis lucifugus (Little Brown Bat)

Myotis septentrionalis (Northern Myotis = Northern Long-eared Bat)
Myotis sodalis (Indiana Bat)

Perimyotis subflavus (Tricolored Bat)

Talus/Boulder Field/Cliff Species (may also use caves to some extent)

These species utilize rocky habitats such as cracks and fissures in rock outcroppings or in talus areas and
boulder fields. Threats include habitat disturbance, parasites (Allegheny Woodrat), and habitat
fragmentation.

Neotoma magister (Allegheny Woodrat)
Spilogale putorius (Spotted Skunk)
Sorex dispar (Long-tailed Shrew)

Myotis leibii (Eastern Small-footed Bat)
Erethizon dorsatum (Porcupine)

Red Spruce/Northern Hardwood Forest Species

This group includes high elevation species associated with Red Spruce/Northern Hardwood Forests.
Much of this habitat is on the Monongahela National Forest. The current extent of these forest types is
much less than their historic range and efforts are underway to restore and enhance Red Spruce Forests.
The vast majority of the range of the West Virginia Northern Flying Squirrel (Glaucomys sabrinus fuscus),
which is a Central Appalachian endemic, is found in West Virginia, and the survival of this squirrel
depends on maintaining West Virginia’s Red Spruce Forests. Boreal habitats in West Virginia contribute
heavily to the conservation of these species in the central and southern Appalachian Mountains.

Glaucomys sabrinus fuscus (West Virginia Northern Flying Squirrel)

Microtus chrotorrhinus carolinensis (Southern Rock Vole) Central Appalachian endemic
Sorex palustris punctatus (Southern Water Shrew) Central Appalachian endemic

Lepus americanus (Snowshoe Hare)

Grassland/Meadow/Scrubland Species

These species occur statewide but utilize open habitats which were never common in West Virginia.
Threats include habitat degradation and loss of habitat to development. While these species are rare in
West Virginia, West Virginia’s contribution to the conservation of many of these species may not be
large. However, populations in West Virginia at the edge of the species’ range may contribute to genetic
diversity.

Cryptotis parva (Least Shrew)

Microtus ochrogaster (Prairie Vole)

Ochrotomys nuttalli (Golden Mouse)

Synaptomys cooperi (Southern Bog Lemming)
Zapus hudsonius (Meadow Jumping Mouse)
Reithrodontomys humulis (Eastern Harvest Mouse)
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Conservation Issues

The threats to SGCN mammals are varied and include habitat loss and degradation, diseases and
parasites, direct mortality at wind facilities, disturbance, and climate change.

Bats

Threats to bats come from several sources. Many SGCN species use caves (and mines) for hibernation.
Some species winter almost exclusively in caves while other species appear to use other hibernation
sites in addition to caves and mines. Because bats in West Virginia feed solely on insects, there is little to
no food available in the winter. They must survive the entire winter on fat reserves accumulated in late
summer/fall. Repeated disturbance of hibernating bats by people entering caves can cause them to
arouse and deplete fat stores before winter is over. This was a factor in the USFWS’s decision to list both
the Indiana Bat and Virginia Big-eared Bat as endangered. As part of the recovery strategy for these
species, several important hiberncaula were closed to human visitation during the winter, and bat
populations increased.

A recent threat to bats is the disease White Nose Syndrome caused by the fungus Pseudogymnoascus
destructans. The disease affects bats during hibernation. White Nose Syndrome was first observed in a
cave near Albany, New York in 2006. In 2009, WNS was documented in Pendleton County, West
Virginia. By 2012 WNS had spread through the major karst regions of the state. Multiple species are
affected with the greatest mortalities seen in Little Brown Bats (97% decline based on winter 2014-2015
bat surveys), Tricolored Bats (95% decline), and Indiana Bats (85% decline). Northern Long-eared Bats
are impacted as well, but few are seen in caves during winter surveys and the extent of the impact is
difficult to assess. Although WNS has been documented in Eastern Small-footed Bats, no mortality has
been observed in West Virginia and the number seen in winter surveys increased slightly from 2013 to
2015. Virginia Big-eared Bats do not seem to be affected by WNS, and their population has increased
every year since WNS was first documented in the state.

In addition to using caves for hibernation, Virginia Big-eared Bats use caves in the summer. Both
maternity colonies (where females rear their young) and “bachelor” colonies (males) are known.
Disturbance of these summer colonies may cause the bats to abandon these sites.

Another recent threat to bats came to light in the years preceding the 2005 WVWCAP. Large bat
mortalities were documented at a wind facility in Tucker County, West Virginia in 2003. Similar
mortalities have since been documented at many additional sites in the East. Most bat mortalities occur
on warm nights with low wind speed. The species most impacted are migratory species: Eastern Red
Bat, Hoary Bat, and Silver-haired Bat. A small number of Seminole Bat carcasses have also been
recovered at wind facilities in West Virginia. Of the non-migratory bats, the greatest mortalities have
been observed for Tricolored Bats, but Little Brown Bats, Northern Long-eared Bats and Indiana Bats
have been impacted.

Forest dwelling bats can be impacted by a loss of summer roosts. Bats roosting in trees may be impacted
by forestry practices which remove potential roost trees for some species (e.g., snags with exfoliating
bark, hollow trees, etc.) or by disturbance at times of the year when non-volant (not yet able to fly)
young are present (mostly June and July).

Although Little Brown Bat maternity colonies were probably originally restricted to hollow trees, most
Little Brown Bat maternity colonies are now found in buildings and other structures. These colonies can

59



2015 WV State Wildlife Action Plan

be impacted when home owners evict bats from buildings. To minimize these impacts, in 2014 the
WVDNR developed guidelines for dealing with bats in buildings. In addition, Little Brown Bats may roost
in old and abandoned buildings, some of which are being demolished and replaced with newer, less bat-
friendly structures.

Three SGCN bats are federally listed species. The Northern Long-eared Bat was recently listed due to the
impacts of WNS. Before WNS, this was one of the most common bats in West Virginia, and it occurred in
all counties. Although the population has declined due to WNS, in 2014 this was the third most
commonly captured bat during mist net surveys (after the Big Brown Bat (Eptesicus fuscus) and Eastern
Red Bat) and was still relatively common in the Northern Panhandle region. West Virginia harbors more
than half of the global population of the Virginia Big-eared Bat and the largest concentration of Indiana
Bats in the Mid-Atlantic area. These two listed species are less-widely distributed in the state than the
Northern Long-eared Bat, and the maps below show areas where these bats are likely to occur during
the active (non-hibernation) season. The fourth listed bat species in West Virginia is the Gray Bat. This
species was seen during a winter bat survey in 1991, but has not been documented in the state since
that time and is considered accidental at this time.

}i_

Zones of concern for "active season" Zones of concern for "active season"
Indiana bats. Virginia Big-eared Bats.

Talus/Boulder Field/Cliff Species

This is a suite of mammal species often associated with rock features on the landscape. These can be
cliffs and large outcroppings, boulder fields, or talus areas. Rock features can be acidic or limestone, and
some species will also use caves. The Eastern Small-footed Bat is included here because it uses these
habitats and, unlike many other bats, is not significantly impacted by WNS and has not been
documented to be impacted by the operation of wind facilities.

Threats include habitat degradation and fragmentation as rocky ridges are impacted by housing
development, construction of pipelines and other rights-of-way, and the development of wind facilities.
Ideally, large areas containing multiple rock features can be protected to allow meta-populations to
function on the landscape. Such areas still exist in West Virginia. Forestry practices implemented near
rock features should aim to maintain mast producing trees and shrubs in areas where Allegheny
Woodrats occur.
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Another threat is the potential impact of the raccoon roundworm (Baylisascaris procyonis) on Allegheny
Woodrats. The eggs of the roundworm are passed in raccoon feces (raccoons often den in rocky areas),
and the eggs can be transferred to Allegheny Woodrats where they can be fatal. This problem is
exacerbated by artificially high raccoon populations in areas where they have access to human garbage
including food materials.

Red Spruce/Northern Hardwood Forests Species

Red Spruce/Northern Hardwood Forests once covered much of the higher elevations of West Virginia.
Much of this habitat was lost following large-scale logging and subsequent fires around the turn of the
20" Century. Very little old growth Red Spruce Forest remains. Although the main impacts of the
timbering are a legacy of earlier logging, considerable Red Spruce (Picea rubens) was still being
harvested in the 1980s. Much of this habitat occurs on the Monongahela National Forest, and the
current management plan for the Forest includes a Red Spruce management prescription. Several
organizations and agencies have contributed to Red Spruce restoration work including research into
restoration measures, planting of Red Spruce seedlings, and forest management to release understory
Red Spruce where there is not yet spruce in the overstory.

Climate change could impede the recovery of Red Spruce/Northern Hardwood Forests, but even if the
overall range of spruce is reduced considerably from its historic distribution, there would likely be areas
where spruce forest could still be expanded beyond its current range.

While most species in this group are affected mostly by habitat loss and degradation, the Snowshoe
Hare may be directly impacted by climate change. Because this species has evolved to change pelage
(fur) color from brown in the summer to white in the winter, a change in the timing of snow cover could
lead to a “mismatch” of the hares’ coloration with the environment. If snow cover comes later and
remains for a shorter period of time, white hares may become easy prey for predators.

Grassland/Meadow/Scrubland Species

The group contains species which occur from the higher elevations to the Ohio Valley, but they use open
and early successional habitats. This group has not been well studied in recent years, and many of the
WVDNR’s records are old. Surveys should be conducted to determine if the habitat and the species still
occur at the documented sites. The main threat is probably habitat loss through succession or
development, especially in the Ohio Valley and Eastern Panhandle. In some areas, species may be
impacted by free-ranging pets.

SGCN Summary

West Virginia’s SGCN list for mammals includes 29 species, with 15 considered Priority 1. Nine (31%) of
the mammal species on the SGCN list are bats. Three bats are federally listed (Indiana Bat (endangered),
Northern Long-eared Bat (threatened), and Virginia Big-eared Bat (endangered)) and two additional bats
are being reviewed for possible federal listing (Little Brown Bat and Tricolored Bat). When the 2005
WVWCAP was prepared, the West Virginia Northern Flying Squirrel was listed as federally endangered.
This species has been delisted, but remains an SGCN and a Sensitive Species on the Monongahela
National Forest. The Northern Long-eared Bat was federally listed since the 2005 WVWCAP was written.
A recent status survey of the Eastern Small-footed Bat conducted by the USFWS determined that federal
listing is not warranted at this time.
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3.2.1.9: Mussels

Description

West Virginia hosts 63 extant species of freshwater mussels, one from the family Margaritiferidae and
62 from the family Unionidae. Freshwater mussels are found statewide with most species preferring
lotic environments. A few of these species will also use, and a few other species prefer, lentic
environments. Freshwater mussels play a key role in the health of aquatic environments by helping to
maintain water quality, cycle nutrients, stabilize substrates, remove suspended sediments, and create
habitat complexity (Anderson and Kreeger 2010). Freshwater mussels are good long-term indicators of
water quality as some species live upwards of 100 years.

The lifecycle of freshwater mussels is unique. Once fertilization occurs the female broods her glochidia
(larvae) within her gills. The glochidia, once released, become parasitic on a host. Most identified hosts
are fish and many times may be only one species of fish. One mussel is known to be parasitic on the
Mudpuppy (Necturus maculosus). Hosts for several mussel species have yet to be identified. The
glochidia remain encysted on the host for a period of time which is dependent on water temperature
and may last just a few weeks to several months over-winter. Once they release from the host they are
juvenile mussels, first feeding with a ciliated foot prior to becoming filter feeders. Freshwater mussels
feed on a variety of organic material filtered from the water column including algae, diatoms and fine
particulate organic matter containing bacteria and fungi.

The 2005 WVWCAP listed data management, surveys, monitoring, and research as primary goals. Data
management consisted of standardizing data collection protocols, capturing legacy data, and providing
public access to data through publication of a mussel book and providing information on the internet.
To date the first two tasks have been completed. The mussel database currently contains 4012 survey
events that include over 19,500 mussel records. This includes records dating back to 1897. The state
currently maintains 26 long-term monitoring sites which are surveyed on a five year rotation. The only
goals not reached were the publication of a mussel book and making information available to the public
over the internet. Much of the book has been drafted, including photographs and distribution maps, but
much of the material needs to be updated.

All mussels are protected in the State of West Virginia pursuant to West Virginia §20-2-4 and CSR 58-60-
5.11. In addition, nine federally endangered freshwater mussel species are known to occur in the State.
These species are protected by the Endangered Species Act (87 Stat. 884, as amended; 16 U.S.C. 1531 et
seq.). As a result, anyone that plans to conduct activities that impact the stream bottom of a known
mussel stream or a stream suspected of having mussels is required to conduct a mussel
survey/relocation within the area. Standardized protocols were established in 2012 that provided
methodologies for conducting surveys within four stream groups. These groups consist of Group 1 (small
to mid-sized streams that are not expected to contain federally endangered species), Group 2 (small to
mid-sized streams in which federally endangered species may be found), Group 3 (large streams that are
not expected to contain federally endangered species), and Group 4 (large streams in which federally
endangered species may be found). The document is updated each year to address any issues that may
have arisen over the previous year’s work. All data are entered into the state database.
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Distribution

The distribution of freshwater mussels is dependent on hosts that provide upstream dispersal of a given
species. For most mussel species, occurrence and distribution in the state are generally well understood
although new records continue to be discovered. State ranks were reassigned in 2014 using
NatureServe’s methodology. Species distributions are describe below in Species Groupings.

Species Groupings

Occurrence of mussel species is best characterized by watershed. The group is split between the Ohio
River Watershed, the Potomac Watershed, and the James River Watershed. Only two of the SGCN
species cross-over watershed boundaries. The Green Floater (Lasmigona subviridis) occurs within the
Ohio and Potomac watersheds which is most likely a result of historic stream captures. Through genetic
analysis King et al. (1999) theorized that the Potomac and other Atlantic Slope watersheds have been
isolated from the Ohio Watershed populations for thousands of generations. The Creeper (Strophitus
undulatus) cross watershed occurrence may be more related to human introductions from stocking of
host fish infested with larval mussels as it is not common in the mountain headwater streams of the
Ohio River Watershed.

Ohio River Watershed

Actinonaias ligamentina (Mucket)
Alasmidonta marginata (Elktoe)

Amblema plicata (Threeridge)

Anodontoides ferussacianus (Cylindrical Papershell)
Cumberlandia monodonta (Spectaclecase)
Cyclonaias tuberculata (Purple Wartyback)
Cyprogenia stegaria (Fanshell)

Ellipsaria lineolata (Butterfly)

Elliptio crassidens (Elephant-ear)

Elliptio dilatata (Spike)

Epioblasma torulosa rangiana (Northern Riffleshell)
Epioblasma triquetra (Snuffbox)

Fusconaia ebena (Ebonyshell)

Fusconaia flava (Wabash Pigtoe)

Fusconaia subrotunda (Long-solid)

Lampsilis abrupta (Pink Mucket Pearly Mussel)
Lampsilis cardium (Plain Pocketbook)
Lampisilis fasciola (Wavy-rayed Lampmussel)
Lampsilis ovata (Pocketbook)

Lampisilis teres (Yellow Sandshell)

Lasmigona complanata (White Heelsplitter)
Lasmigona compressa (Creek Heelsplitter)
Lasmigona costata (Fluted-shell)

Lasmigona subviridis (Green Floater)

Leptodea fragilis (Fragile Papershell)

Ligumia recta (Black Sandshell)

Megalonaias nervosa (Washboard)

Obliquaria reflexa (Threehorn Wartyback)
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Obovaria olivaria (Hickorynut)

Obovaria subrotunda (Round Hickorynut)
Plethobasus cyphyus (Sheepnose)
Pleurobema clava (Clubshell)
Pleurobema cordatum (Ohio Pigtoe)
Pleurobema sintoxia (Round Pigtoe)
Ptychobranchus fasciolaris (Kidneyshell)
Pyganodon grandis (Giant Floater)
Quadrula cylindrica (Rabbitsfoot)
Quadrula metanevra (Monkeyface)
Quadrula pustulosa (Pimpleback)
Quadrula quadrula (Mapleleaf)
Simpsonaias ambigua (Salamander Mussel)
Strophitus undulatus (Creeper)
Toxolasma parvus (Lilliput)

Tritogonia verrucosa (Pistolgrip)
Truncilla donaciformis (Fawnsfoot)
Truncilla truncata (Deertoe)

Uniomerus tetralasmus (Pondhorn)
Villosa fabalis (Rayed Bean)

Villosa iris (Rainbow)

Villosa lienosa (Little Spectaclecase)

Potomac Watershed

Alasmidonta undulata (Triangle Floater)
Alasmidonta varicosa (Brook Floater)
Elliptio complanata (Eastern Elliptio)
Elliptio fisheriana (Northern Lance)
Lampisilis cariosa (Yellow Lampmussel)
Lampsilis radiata (Eastern Lampmussel)
Lasmigona subviridis (Green Floater)
Pyganodon cataracta (Eastern Floater)
Strophitus undulatus (Creeper)

James River Watershed
Pleurobema collina (James Spinymussel)
Strophitus undulatus (Creeper)

Conservation Issues

With over 300 species of freshwater mussels in North America, mollusks are the most imperiled group of
animals in America. Of the 58% of the total lentic waters assessed by EPA in West Virginia in 2010, 62%
were determined to be impaired (USEPA 2010). Although some rivers in eastern and north-central West
Virginia (Monongahela Watershed among others) have made substantial improvements in water quality
and sediment reductions from unregulated logging, acid mine drainage, and unregulated municipal
pollution from the 1900s, other West Virginia rivers and streams remain highly impacted. Others remain
under threat from streamside development, mountaintop mining, and the shale gas and oil extraction
industry.
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The 2005 WVWCAP listed habitat loss, water quantity and quality, and data protection as the three top
conservation issues. Additional issues addressed for certain species included forest health and invasive
species. Habitat continues to be lost through dredging, stream channelization, siltation, pipeline
construction, and others. We have made progress in reducing these impacts through coordination and
the implementation of the Mussel Survey Protocols described above, but the loss continues. Water
quality continues to be an issue.

While toxic spills continue to impact mussels as evidenced by the 30 mile long mussel kill on the Ohio
River in 1999, the coal slurry spill on the Tug Fork in 2000, and the complete loss of mussel populations
in Dunkard Creek in 2009, the greatest general impact to our mussel resources may be chronic stressors
such as elevated ammonia from wastewater discharges or chloride discharges from industrial effluents.
Research in recent years shows that mussels are much more susceptible to chemicals such as ammonia
and chlorides than typical aquatic organisms used to establish water quality standards (Canadian Council
of Ministers of the Environment 2011, Patnode et al.).

Although water quantity was listed with quality in 2005, quantity was not a significant issue at the time.
With the onset of the shale gas industry over the last decade, quantity has become more of an issue. In
2010 mussels were observed being stranded due to water withdrawals during drought conditions for the
shale gas industry. Over the next few years West Virgninia Department of Environmental Protection
(WVDEP) incorporated regulations on water withdrawals. The limits set have yet to be validated as
protective of aquatic life. This assessment needs to be conducted and was initiated in 2015 by the
USFWS for streams containing federally endangered species. Since the 2005 WVWCAP was published,
legislation was enacted that protects the release of site specific information from freedom of
information requests.

Many of the actions noted in 2005 to address issues are still valid today. Coordination with our partners
such as the USFWS, WVDEP, Natural Resources Conservation Service (NRCS), and others continues to be
a high priority. Other actions include education of the public, industry and permit writers on the
importance of mussels, riparian buffers, maintaining stream stability and minimizing direct impacts to
streams (mussel habitat), reducing the spread of invasive species and others. In addition, there is a need
to support legislation that createswater quality standards that are more protective of aquatic life.
Would you want to drink water that our aquatic fauna could not even live in?

Populations of all freshwater mussels have been drastically reduced in our streams, some to the point of
extirpation. The Tubercled Blossum (Epioblasma torulosa torulosa) documented in the 2005 WVWCAP is
now believed to be extirpated. The reasons for this decline are many, and are all related directly to
human activities. Impoundments, dams, or activities associated with these facilities create physical
barriers that isolate populations and separate them from host fish, cause fluctuations in water flow that
decreases nutrient and oxygen availability and alters natural temperature regimes. Entire beds have
probably been destroyed by historical and ongoing commercial sand and gravel dredging within the
upper Ohio River. Dredging also occurs for navigation maintenance and permanent loading and
unloading facilities.

Other impacts occur from tow prop wash and chemical spills. Probably the greatest impact to
freshwater mussels comes from sedimentation associated with the above activities as well as open
trenching for pipeline crossings, fords, stream bank failure, land disturbances of many types
(agricultural, forestry, urban, and industrial), etc. As previously mentioned, mussels feed by filtering
water over their finely ciliated gills to remove microscopic food particles. This process makes them very
sensitive to excessive sedimentation. Excessive sedimentation not only impacts their feeding but
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reduces suitable habitat and may cause death due to smothering (Anderson and Kreeger 2010, Box and
Mossa 1999).

The exotic Zebra Mussel (Dressenia polymorpha) continues to threaten mussel populations within the
Ohio and Kanawha rivers. In 2000 a nearly 25%decline in the native mussels occurred as a result of a
population explosion of Zebra Mussels. Zebra Mussels do not have a parasitic life stage and thus can
produce lage numbers of juveniles which, if flows are slow enough, attach to hard surfaces including
native freshwater mussels. Once attached, they grow rapidly and can restrict availablilty offood and
oxygen to the native as well as inhibit the native’s ability to burrow. Since the initial infestation, Zebra
Mussel densities have not reached density levels observed in 2000 and rarely survive into their second
year. Zebra mussel populations are maintained by a constant influx of young produced by adults
attached to barges that travel the river. Evidence does not indicate that Zebra Mussels are able to
survive in our inland lakes and rivers, but education of boaters, anglers, and other stream users on
cleaning equipment and movement of water containing Zebra Mussel larvae or other invasive species
and pathogens should continue to keep the threat of spread to a minimum.

Future conservation efforts should include the following.

e Concentrate on targeted surveys for determining status of species considered for federal listing.

e  Work should continue toward publishing the Mussels of West Virginia to provide access to data
by the general public.

e The monitoring network put in place should be continued and expanded.

e Efforts should be made to identify specific sites of high diversity and put into place mechanisms
to conserve that biodiversity.

e Anincreasing concern is potential degradation of water quality and quantity as a consequence
of shale gas extraction activity. The State should be encouraged to adopt water quality
standards that are more protective of aquatic life.

e Dams that are no longer supporting their designated use should be removed to restore the
streams connectivity, restoring mussel habitat, mussel host movements, and thus allowing for
restoration of the mussel population.

e Many other legacy impacts destroyed mussel populations, from selective species to entire
streams. Restoration efforts should continue to restore these populations if water quality and
habitat permits.

SGCN Summary

West Virginia’s SGCN list for mussels includes 53 species, with 27 considered Priority 1. West Virginia has
nine other extant federally endangered mussel species, the Pink Mucket Pearly Mussel, James
Spinymussel, Fanshell, Northern Riffleshell, Clubshell, Snuffbox, Rayed Bean, Spectaclecase, and
Sheepnose. One federally endangered species, Rabbitsfoot, is currently believed to be extirpated. It was
placed on the SGCN as a Priority 2 species since there is potential for restoration efforts to occur over
the next 10 year period. As previously mentioned, the Grean Floater is found in both the Potomac and
Ohio River watersheds. These two populations are genetically significant, and West Virginia by far
maintains the best population of the Ohio River Watershed form. The USFWS has been petitioned to list
several mussel species. The Green Floater is one of these and several others also occur in West Virginia.
All G1 to G3 species that occur in West Virginia are listed as Priority 1 species except for the Rabbitsfoot.
Two G1 species occur in West Virginia (Fanshell and James Spinymussel). West Virginia has two viable
populations of the Fanshell, one on the Ohio River within the Belleville Pool and one within the Kanawha
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Falls area of the Kanawha River. Restoration work with this species is ongoing. The James Spinymussel
only occurs within West Virginia and Virginia within the James River Watershed. A small population
occurs in West Virginia within the Potts Creek Watershed. This population continues to be threatened by
agricultural activities and more recently the location for a proposed large natural gas transmission line.
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3.2.1.10: Other Invertebrates

There is no taxa description included here for this small group of invertebrate species about which little
in known for West Virginia. This taxa group has been elevated as a research priority in Chapter 7.
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3.2.1.11: Plants

Description

Plants comprise the Kingdom Plantae, which includes vascular plants and nonvascular plants. Vascular
plants include flowering plants, conifers, and ferns and their allies. Nonvascular plants include
brypohytes and green algae. West Virginia is home to over 2,300 species of vascular plants (Harmon et
al. 2006) and over 400 species of bryophytes (Studlar et al. 2002, WVDNR 2015). Very little is known
about the diversity of green algae in the state. The huge diversity of plants in West Virginia includes
pines, oaks, maples, hickories, haws, grasses, sedges, daisies, orchids, mints, pondweeds, ferns, mosses,
and much more.

Plants provide food and shelter for all wildlife, and they shape the habitats and atmosphere that all life
depends on. Plants are used to classify and describe the terrestrial wildlife habitats that are used in this
plan. Plants are not usually included in the definition of wildlife, but their importance to wildlife (and to
humans) cannot be over-estimated.

About 75% of the documented vascular plants of West Virginia are considered native (Harmon et al.
2006). Native species are those that were present here prior to European settlement. The remaining
25% includes species that are adventive to West Virginia (native to North America, but moved into West
Virginia after European settlement) and exotic species (species not native to North America). Almost all
bryophytes known in West Virginia are considered native to the state (S. Studlar, pers. comm.).

Distribution

West Virginia is lush green. Plants dominate nearly all our terrestrial habitats and are an important
component of many aquatic habitats. Hundreds of plant species are very common and occur in every
county of the state, but most species are less common and have a more limited distribution. The known
county distribution of West Virginia’s vascular plants is presented in the Checklist and Atlas of the
Vascular Flora of West Virginia (Harmon et al. 2006), which is available as a download from the WVDNR
website (www.wvdnr.gov). Detailed spatial and tabular information on occurrences of plant SGCN is
maintained by WVDNR’s Natural Heritage Program in the Biotics database.

The distribution of plants in West Virginia is a complex and fascinating topic involving evolution and
migration in response to geologic and human history. Plant migration (unaided by humans) is typically
very slow, so modern plant distributions reflect combined conditions and events long past. Some
examples illustrate the seemingly contradictory patterns of plant distribution in West Virginia. Tuliptree
(Liriodendron tulipifera ) and Jack-in-the-pulpit (Arisaema triphyllum), species of Mixed Mesophytic
Forests, are part of an ancient Tertiary flora that once ranged across Pangaea, but now remains in two
widely disjunct areas centered in the Appalachians and eastern China. Shale Barren Buckwheat
(Eriogonum allenii) and Chestnut Lipfern (Cheilanthes eatonii), species of dry habitats in eastern West
Virginia, have closest relatives in the arid West, suggesting a different evolutionary connection. Balsam
Fir (Abies balsamea) and Threeleaf Goldthread (Coptis trifolia), species that occur in West Virginia only
in some High Allegheny Wetlands, have a more abundant distribution further north; they were left
behind as the species migrated north following the retreat of glaciers. In contrast, Catawba
Rhododendron (Rhododendron catawbiense) and Mountain Silverbell (Halesia tetraptera) migrated into
the state from the south through the gorge of the north-flowing New River. More recently, hundreds of
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exotic species were introduced following European settlement; most of these are concentrated in areas
that are disturbed by human activities.

The unglaciated Appalachians have a rich endemic flora. Many Southern Appalachian endemics,
including Spotted Mandarin (Disporum maculatum), Southern Mountain Cranberry (Vaccinium
erythrocarpum), and Cliff Saxifrage (Saxifraga michauxii), reach the northern limit of their range in West
Virginia. A smaller number of West Virginia species, such as Kates Mountain Clover (Trifolium
virginicum) and Shale Barren Onion (Allium oxyphilum), are endemic to the Central Appalachians.

Plant distribution can also be described in terms of habitats. Most plants are quite specific in their
habitat requirements. The co-occurrence of plants in similar habitats forms the basis for plant
community ecology and vegetation classification. Dominant and common plants that characterize
particular habitats are listed in the terrestrial habitat descriptions in this plan. Habitats of all plant SGCN
are listed in Appendix 2. All West Virginia terrestrial habitats support some plant SGCN, but some
habitats host exceptionally high diversity in relatively small areas. Habitats with particularly high
numbers and concentrations of plant SGCN include Shale Barrens; High Allegheny Wetlands; River
Floodplains; Dry Calcareous Oak Forests, Woodlands, and Glades; and Small Stream Riparian Habitats.

Conservation Issues

Despite the importance of plants to all wildlife and high levels of imperilment compared to most animal
groups, plants have often been excluded or de-emphasized in SWAPs (Stein and Gravuer 2008).
Although, currently, State Wildlife Grant (SWG) funds cannot be used for plant conservation projects,
we are including plants in our SWAP to encourage their consideration when planning SWG funded
wildlife conservation projects and to encourage plant conservation projects with other funding sources.
We recommend that SWG funded conservation actions be designed to provide benefits and to avoid
detrimental effects to native plant populations.

The role of plants in food webs has many implications for wildlife conservation. Some plant species have
been identified as sole food sources for animal species, especially Lepidoptera. All animals depend on
plants directly for food, or indirectly as food for their prey. Plants are, in turn, affected by herbivory and
may depend on consumption or visitation by animals for seed dispersal or pollination. Most plants can
tolerate some herbivory and some plants have evolved defenses such as unpalatability or toxicity. Other
plants are particularly susceptible to herbivory. In recent decades, excessive herbivory by large
populations of White-tailed Deer has posed a threat to many native plant species and habitats in many
parts of West Virginia. Plant groups that are particularly susceptible to deer herbivory include (but are
not limited to) orchids, lilies, oaks, and shrubs.

Non-native invasive species include a group of plants which threaten many wildlife and native plant
populations. The WVDNR (2009) developed a list of invasive plants and threat ranks which is available
on the WVDNR website (www.WVDNR.gov). In the last 30 years, a number of native trees in West
Virginia have become vulnerable to an onslaught of non-native forest pests and diseases. The increased
rate of invasion and spread of these pests and diseases is now at a pace probably never before
experienced in temperate forests and too fast for long-lived species, like trees, to adapt to in the
foreseeable future. The resulting declines in native trees are significantly affecting food availability and
other habitat characteristics important for wildlife. A few of these trees, such as Balsam Fir and
Butternut (Juglans cinerea), are currently on the State’s SGCN list, but more will probably move onto the
list over the coming decade as their populations decline, including Eastern Hemlock (Tsuga canadensis)
and all native ashes (Fraxinus spp.). Additional non-native pests and diseases are in nearby states and
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likely to soon enter West Virginia. A strategic plan and guidelines for addressing invasive species in
West Virginia was recently published (Bailey 2014) and is available on the WVDNR website.

The primary threats to plant SGCN involve elimination and degradation of natural habitats. Most plant
SGCN grow in relatively rare habitats or are confined to high quality or unusual examples of more
common habitats. Many plant SGCN have difficulty spreading across roads and developed areas, are
perennials that reproduce at an older age, have highly specialized symbiotic relationships with soil fungi,
pollinators, and/or seed dispersers, or require highly specialized microhabitat features for successful
germination and growth. As a result, they tend to be least vulnerable when occurring in areas of
extensive suitable habitat or in patches of suitable habitat embedded in larger areas of unfragmented
forest. Conservation efforts to identify and preserve these habitats will benefit both plant and animal
residents of these wild communities.

Plants are particularly threatened by climate change because they have slow rates of migration. Plant
SGCN occurring at high elevations near the southernmost extent of their global distribution are at
particular risk. However, our state’s extensive public lands, topographic complexity, and relatively intact
forests at high elevations may help mitigate these threats of climate change.

SGCN Summary

West Virginia’s list of SGCN includes 479 vascular plants, two mosses, and one hornwort. One hundred
and twenty-one plant SGCN are considered Priority 1 and 361 are considered Priority 2.

Six species of vascular plants are listed by the USFWS as federally endangered or federally threatened:
Harperella (Ptilimnium fluviatile), Shale Barren Rockcress (Arabis serotina), Northeastern Bulrush
(Scirpus ancistrochaetus), and Running Buffalo Clover (Trifolium stoloniferum) are listed as endangered;
Virginia Spiraea (Spiraea virginiana) and Small Whorled Pogonia (/sotria medeoloides) are listed as
threatened.

Gloabally rare plant SGCN with a substantial portion of their known global population in West Virginia
include Smoke Hole Bergamot (Monarda fistulosa ssp. brevis), Shriver’s Frilly Orchid (Platanthera
shriveri), Monongahela Barbara's-buttons (Marshallia grandiflora), and Canby's Mountain-lover
(Paxistima canbyi).

The list of plant SGCN was developed by revising the most recently published list of rare, threatened,
and endangered plants tracked by WVDNR (2012). Additions, deletions, and changes in taxonomy and
state conservation ranks were made to reflect the most recent surveys and discoveries. The list of plant
SGCN will replace the WVDNR’s 2012 list and as new discoveries are made the list will be updated and
posted on the WVDNR website.
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3.2.1.12: Reptiles

Description

Reptiles (class Reptilia) in West Virginia belong to three primary groups: lizards, skinks, and racerunners
(order Squamata, sub-order Sauria); snakes (order Squamata); and turtles (order Testudines). Although
some turtles are aquatic, no reptiles are tied to aquatic habitats for reproduction, but lay their eggs or
give birth in terrestrial habitats. All are covered with scales or modified scales, and except for snakes,
have clawed appendages.

Four skink species, one lizard species, and one racerunner species occur in West Virginia. Lizards occur in
woodlands with most species preferring dry to moist conditions or certain habitat features such as rock
outcrops or large woody debris. Females may deposit their eggs in a nest they excavate or they may find
suitable cover under rocks or logs

Twenty snake species occur in West Virginia. Breeding may occur in the fall or spring (after emergence
from hibernation). Nine snake species give live birth with the remaining 11 species laying eggs. Birth
and hatching occur in late summer and early fall. Snakes are a diverse group with species occurring in
virtually every habitat type in the state. Two species of venomous snakes occur in West Virginia: the
Northern Copperhead (Agkistrodon contortrix mokasen) and Eastern Timber Rattlesnake (Crotalus
horridus).

Thirteen turtle species occur in West Virginia. Although their body is covered with scales, many scales
are modified to form a carapace (top shell) and a plastron (bottom shell). Twelve species are aquatic or
semi-aquatic, and one species is terrestrial. All turtles lay eggs in early summer which hatch in late
summer and early fall. Turtles occur in most lotic habitats.

Distribution

Reptiles occur throughout West Virginia in a broad variety of habitats including all forest types, rocky
outcrops, riparian areas, and disturbed habitats. Many SGCN reptiles are at the edge of their ranges and
may be limited by geographic barriers or availability of specific habitats. Only one snake (Mountain
Earthsnake (Virginia valeriae pulchra)) is considered a Central Appalachian endemic.

Species Groupings

Terrestrial Lizards, Skinks, and Racerunners
This group includes species with limited or disjunct populations. They occur in dry to mesic woodlands.
Threats include invasive species (cats), habitat degradation, and pesticide use.

Aspidoscelis sexlineata sexlineata (Eastern Six-lined Racerunner)
Scincella lateralis (Little Brown Skink)

Plestiodon anthracinus anthracinus (Northern Coal Skink)
Plestiodon laticeps (Broad-headed Skink)
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Terrestrial Snakes

This group includes species that occur in specific habitats or have very distinct life histories. Threats vary
according to the species but generally include habitat loss, degradation, and fragmentation, commercial
exploitation, persecution, injurous/invasive species (cats), and urbanization.

Opheodrys aestivus aestivus (Rough Greensnake)

Regina septemvittata (Queen Snake)

Pituophis melanoleucus melanoleucus (Northern Pinesnake)
Virginia valeriae valeriae (Eastern Earthsnake)

Carphophis amoenus amoenus (Wormsnake)

Agkistrodon contortrix mokasen (Northern Copperhead)
Diadophis punctatus edwardsii (Northern Ring-necked Snake)
Coluber constrictor constrictor (Northern Black Racer)
Pantherophis guttatus (Red Cornsnake)

Heterodon platirhinos (Eastern Hog-nosed Snake)
Lampropeltis getula getula (Eastern Kingsnake)

Virginia valeriae pulchra (Mountain Earthsnake)

Crotalus horridus (Timber Rattlesnake)

Liochlorophis vernalis (Smooth Greensnake)

Thamnophis sauritus sauritus (Eastern Ribbonsnake)

Terrestrial Turtles

Eastern Box Turtles (Terrapene carolina carolina) occur across West Virginia in a variety of habitats
including open woodlands, pastures, and wet meadows. Threats include habitat loss, degradation, and
fragmentation, disease, and commercial exploitation.

Terrapene carolina carolina (Eastern Box Turtle)

Terrestrial/Aquatic Turtles

Species in this group are near the edge of their range in North America. In West Virginia they are
restricted to the Ridge and Valley Ecoregion. Both species depend on aquatic and terrestrial habitats for
part of their life history. Threats include commercial exploitation and habitat loss, degradation, and
fragmentation.

Glyptemys insculpta (Wood Turtle)
Clemmys guttata (Spotted Turtle)

Aguatic Turtles

Species in this group are primarily aquatic. Specific habitat requirements relate to stream size, flow
(riffles or pools), substrate, and structure. Threats include barriers to movement, channelization,
pollution, and commercial exploitation.

Pseudemys rubriventris (Northern Red-bellied Cooter)
Graptemys ouachitensis ouachitensis (Ouachita Map Turtle)
Graptemys geographica (Northern Map Turtle)

Apalone mutica mutica (Midland Smooth Softshell)
Apalone spinifera spinifera (Eastern Spiny Softshell)
Pseudemys concinna concinna (River Cooter)
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Conservation Issues

Reptiles have adapted to specific habitat features and many have developed unique life history
characteristics. Most turtles are aquatic or semi-aquatic. Lizards occupy forested uplands and feed on
insects. Most snakes are terrestrial but some occupy riparian and wetland habitats, and some are even
semi-aquatic. Specialization allows species to thrive in a complex environment, but it also places them at
risk when their habitat is disturbed or compromised. Threats to reptiles vary according to the species
but can be categorized by the following: invasive species, disease, pollution, commercial collecting and
persecution, and habitat modification.

Non-native invasive species in West Virginia include domestic and feral house cats and dogs. Small
snakes and lizards are frequent prey items. Conservation actions include outreach materials for pet
owners to keep pets indoors or otherwise contained. Problematic native species include Raccoons,
skunks, and Opossums (Didelphi virginiana). When these native animals scavenge streambanks and
roadsides in search of discarded food, they discover and excavate turtle nests. These animals become
habituated to searching for turtle nests in addition to scavenging garbage. Conservation actions include
enforcing littering laws and develop outreach material focusing on litter prevention at fishing access
sites.

Modifying habitat and introducing incompatible landuses stresses reptile populations, making them
vulnerable to disease. Reptile diseases that threaten West Virginia species include ranavirus, snake
fungal dermatitis, and Mycoplasma spp. Ranavirus is a fatal ectotherm-specific disease that requires an
aquatic vector. In West Virginia ranavirus has been documented in Eastern Box Turtles. Snake fungal
dermatitis is an emerging disease that can be fatal. It has not been documented in West Virginia but is
present in mid-Atlantic and New England states. Mycoplasma spp. is an upper respiratory tract disease
that affects Eastern Box Turtles. In West Virginia it is present in the environment and can remain latent
in individual turtles. External stress related to habitat degradation or pollution often triggers the onset.
Conservation actions include developing disinfection and bio-security protocols for biologists and the
public, conducting disease surveillance, and developing outreach programs to create awareness of
reptile diseases.

Pollution in the form of industrial, agricultural, forestry, and urban effluent affects aquatic and
terrestrial reptiles. Pesticides used to treat insects ultimately affect the prey base for lizards and many
snake species. Similarly, chemicals or other effluents introduced into water bodies affects aquatic
invertebrates which are prey for aquatic and riparian reptiles. When reptile species (e.g., Box Turtles)
are exposed to agricultural pesticides, the stress often triggers an upper respiratory tract infection.
Forestry, agriculture, and urban development activities introduce silt and sediment into streams which
degrades aquatic substrates that support food resources or are used as hibernacula during dormant
seasons. Conservation actions include conducting reptile population assessments, monitoring water
quality, increased pesticide regulatory enforcement, NPDES enforcement, and community outreach
programs that emphasize appropriate hazardous waste disposal and water conservation practices.

Commercial collecting and persecution involves removing animals from natural populations. These
activities have caused local extirpations. Commercial collecting for the food market and the pet trade
threatens populations of many reptile species. Common Snapping Turtles, softshell turtles, and the
basking turtles are sought for international food markets. Other species including Wood Turtles, Spotted
Turtles, Eastern Box Turtles, and Timber Rattlesnakes are collected for sale in the pet trade. Persecution
(killing) generally targets snakes. Persecution also involves “snake hunts” where people actively search
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for dens/rookeries in order to kill the snakes or collect them for wildgame food events. Increased off-
road motorized recreation has increased persecution in formerly remote areas, especially for
rattlesnakes. Conservation actions include enforcing existing reptile/amphibian regulations,
coordinating with law enforcement in other states, developing outreach material for the public and the
pet/food industry that commercial collection is prohibited in West Virginia.

Reptiles have relatively long lifespans. They may take several years to reach sexual maturity and many
often have low reproductive output. Many species are slow to respond or unable to adapt to habitat
modification. Populations are often restricted by geographic barriers and habitat availability.
Fragmenting or otherwise modifying habitat exposes reptile populations to environmental stresses and
human interactions which act in concert to threaten population viability. Fragmentation manifests itself
differently according to the species affected but can include logging intact forests, road construction,
dam construction, and stream channelization. Changes in farming practices, most notably increased use
of machinery combined with more frequent hay harvests have reduced snake populations in farmlands.

Conservation actions include maintaining core areas of intact habitat, removing barriers to dispersal,
and restoring connectivity between all reptile life zones. Outreach efforts must involve engaging with
land management agencies, local planning commissions, and the public to preserve intact habitats,
restore degraded habitats, and re-establish populations where appropriate.

SGCN Summary

West Virginia’s list for SGCN includes 28 reptile species, with 17 considered Priority 1. The USFWS has
been petitioned to list several turtles including the Northern Red-bellied Cooter, Wood Turtle and
Spotted Turtle. The USFWS recently announced that it is going to initiate a status review of the Spotted
Turtle.
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3.2.1.13:  Snails

Description

Snails belong to the phylum Mollusca, class Gastropoda. In West Virginia this group contains terrestrial
snails, aquatic snails, and slugs. Three SGCN gastropods are cave-dwelling snails and were covered in the
Cave Invertebrate section of this plan.

Snails are a food source for many animals and snail shells (both from live animals and empty shells) are
important sources of calcium. Predators of land snails include shrews, moles and other small mammals,
snakes, salamanders, and birds. Hames et al. (2002) documented a correlation between reduced
numbers of Wood Thrushes and acid rain; the authors hypothesized that this may be connected to
reduced snail populations, resulting in a reduced supply of calcium for egg production. There are also
snail-eating beetles specialized to feed on land snails and even snails which feed on other snails.

Since the 2005 WVWCAP, WVDNR efforts have added greatly to knowledge of snails in the state,
particularly land snails. Most of thes