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4:00-

PROGRAM SCHEDULE

- OPENING SESSION AND WORKSHOPS

Registration begins. (Lobby, first floor)

Opening Remarks, Introduction of Panel Members,
and Assignment of Meeting Rooms

Workshop Sessions.

Activities and duration of each session will be
determined by the panel chalrman. Workshops are
open to observers, but seating may be limited.

I1lustrated program on the activities of the
Office of Endangered Species. Presented by

Dr. Paul A. Opler, Office of Endangered Species,
Washington, D.C. {Auditorium)

wine and Cheese Hour

- GENERAL ASSEMBLY {Auditorium)

Registration continued. {Lobby)

Welcoming Address: Dr. William E. Lavery
president, Virginia Polytechnic Institute and State
University.

Opening Remarks:

Dr. John Cairns, Jr., Director, Center for Environ-
mental Studies, Virginia Polytechnic Institute and
State University.

Dr. William J. Hargis, Jr., Director, vVirginia
Institute of Marine Science

Reports of Panels and Open Discussion

Plants

Freshwater and Terrestrial Molluscs
Coffee Break

Freshwater and Terrestrial Arthropods
Marine Invertebrates

Lunch

Fishes

Amphibians and Reptiles

Birds

Mammals

Geographic Areas of Special Concern
Closing Remarks

Adjournment



DEFINITIONS

Five categories have been developed and defined by the
Steering Committee: Zndangered, Threatened, Speoial Comecern,
Status Undetermined, and Recently Extinet or Extirpated. The
terms "'plant’ and "animal™ as used herein can include any
species, subspecies, or smaller taxonomic unit.

ENDANGERED

A plant or animal whose prospects for survival are in im-
mediate jeopardy; in danger of extirpation and/or extinction
throughout all or a sipnificant portion of its range in Vir-
ginia. Also includes those plants and animals on, or being
considered for inclusion on, the U.S. List of Endangered Fauna
and Endangered and Threatened Flant Species of the United States,
as provided under the Endangered Species Act of 1973 (Public Law
93-2053).

THREATENED

A plant or animal which is likely to become Fndangered within
the foreseeable future throughout all or a significant portion
of its range in Virginia. Includes forms which have exhibited
a considerable decrease in numbers beyond the limits of normal
fluctuation, or documented range contraction, but not yet con-
sidered Endangered. Also includes those plants and animals
listed under the provisions of Public Law 93-205.

SPECTAL CONCERN

A plant or animal which should be centinually monitored (a) be-
cause it exists in only one or a few small geographic areas and/or
is rare {low population density) over a relatively broad range;
(b) because its existence may become Endangered due to the de-
struction, drastic modification, or severe curtailment of the
habitat; (¢) because certain characteristics or requirements make
it especially vulnerable to specific pressures; or {d} because of
other reasons identifiable by experienced researchers.

STATUS UNDETERMINED

A plant or animal that has been suggested as possibly Threatened
or Endangered but about which there is insufficient data to ac-
curately determine its status.

BECENTLY EXTINCT or EXTIRPATED

A plant or animal which recently cccurred in Virginia but which no
longer exists in the state, as determined by historical documents
and/or knowledge of committee members. (Each committee shall es-
tablish its own definitions of "recently'}.

i



COMMITTEE CHATRMEN

PLANTS: Duncan M. Porter, Department of Biology, Virginia Poly-

technic Institute and State University, Blacksburg, Vir-
ginia 24061.

FRESHWATER AND TERRESTRIAL MOLLUSCS: David H. Stanshery, Museum
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PREFACE

It is bécoming increasingly important that the flora and fauna
vulnerable to extinction or extirpation be identified. Knowledge of
their distributien, habitat and biology is essential for assessing
environmental quality and for land-use pianning by various organi-
zations and agencies. Furthermore, by identifying those forms about
which little is known, it is hoped that significant future research

efforts may be directed towards these species.

In view of these concerns, the primary purpose of this Sym-
posium was to generate a carefully considered, well -documented list
of Virginia's plants ané animals deemed endangered, threatened, or
otherwise of concerm, on the basis of the best biclogical expertise
available. This expertise was provided by the many conservationists,
professional biologists, teachers, students and interested laymen who
attended and participated. All data compiled form the basis of this
comprehensive publication, which is available to resource-oriented
State and Federal agencies, planners at a variety of levels, sciemn-

tists, and the citizens of Virginia.

Compilation of the 1ist of Endangered and Threatenad plants and
animals is intended to focus attention on these species and to stimu-
late corrective action wherever possible. Individuals, organizations,
and interested agencies should employ all means available to them to-
ward achieving greater security for all plants and wildlife. Only by
united appropriate action will we prevent other species from joining

the list of those now extinct.

Donald W. Linzey






INTRODUCTION

The idea for a Symposium on Endangered and Threatened Plants and Animals of
virginia was born in October, 1977, during discussions with several of my colleagues
in the Center for Environmental Studies at Virginia Polytechnic Institute and State
University. The Center agreed te SpoONSoOY the Symposium, which was given its full
backing and support. The Virginia Commission of Game and Inland Fisheries, the
virginia Institute of Marine Science, and the Department of Fisheries and Wildlife
Sciences at Virginia Polytechnic Imstitute and State University agreed to serve as
CO-SPONSOTS .

A six-member steering committee planned and organized the symposium. The
committee formulated the definitions for five categories: Endangered, Threatened,
gpecial Concern, gratus Undetermined, and Recently Extinct or ExtiIEated. In ad-
dition, the committee prepared a 1list of instructions and a suggested timetable for
the chairmen and developed a format for the species accounts. These were mailed to
each committee chairman on December 15, 1977. Copies are included in this publi-
cation as Appendices A and B.

My mid-February, five thousand (5,000) brochures had been printed and mailed.
Qur distribution list included all junior high and high school science teachers in
Virginia; all colleges, miversities, government agencies, and citizens groups in
Virginia, North Carolina, Tennessee, Kentucky, West Virginia, Maryland, the District
of Columbia, and Delaware; mamy national conservation prganizations; Virginia's U.3.
senators and representatives; and all virginia extension persannel. Several com-
puterized mailing lists provided by the Center for Continuing Education were also
used. Many brochures were sent to individuals who had requested data or 1o those
who had been recommended to us. These included representatives of federal agencies,
consultants, members of garden clubs, students, and other interested citizens. pr.
Alan Tipton assumed responsibility for notifying the editors of all appropriate state,
regional and national journals and other publications. Many of these carried a

notice of the Symposium.

Most committee chairmen realized that much preliminary work had to take place prior
to May 19 and 20. preliminary species lists were compiled by them and circulated
among committee members. Ildeas and suggestions were circulated by mail and tele-
phone. Some committees found it possible to meet one or more times prior to the
Symposium.

The Symposium was attended by over 200 persons from 10 states (Virginia, Mary-
land, North Carolina, West Virginia, Kentucky, Tennessee, Ohio, Pennsylvania, New
York and Massachusetts) and the District of Columbia, with 167 persons officially
registering as participants. Registration began at 10:00 A.M. on May 19, and pro-
ceeded smoothly, due to the expertise of the personnel from the Center for Continu-
ing Education. Dr. Gerald Cross convened 3 meeting of all chairmen at noon and dis-
cussed with them the format and procedures that would be followed. The opening
session began promptly at 1:00 P.M. Dr. Cross and 1 welcomed the participants to
the opening portion of the Symposium. The committee chairmen were introduced and
they in turn introduced the members of their committees. Dr. Cross assigned meeting

rooms, and by 2:00 P.M. the workshop sessions had begun.

The workshop sessions were tremendously valuable. in some cases, the chairman
had in his possession most of the known date; thus, most of the session consisted
of the chairman imparting this knowledge to those in attendance, In other cases,
the chairman would speak briefly about a certain species. Then considerable
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discussion would ensue, bringing forth new data such as previously unrecorded lo-
cality records and the names of graduate students and others who were currently
working on that particular species. As Chairman of the Symposium, I visited each
committee session for 20- to 30-minute periods. Although I was unable to partici-
pate in any one committee's complete deliberations, 1 was fortunate in obtaining
an overview of the entire workshop session. 1In all cases, there was abundant dis-
cussion and exchange of ideas. All those in attendance had ample opportunity to
present their data, to agree or disagree with the information at hand, and to make
their opinions known.

The purpose of the workshop sessions was to complete the work that the com-
mittees had been engaged in for the several months preceding the Symposium, and to
allow participation by persons not formally en the committees. Sessions varied
from three to six hours in duration. Some committees reconvened later in the eve-
ning and met for several additional hours.

At 7:30 P.M, participants gathered in the auditorium to listen to am illus-
trated program om the activities of the Office of Emdangered Species presented by
Dr. Paul A. Opler, Acting Branch Chief, Biological Support, Office of Endangered
Species, U.5. Fish and Wildlife Service. A question and answer period followed.
At the conclusion of the program, everyone adjourned to the dining room for a wine
and cheese social.

The General Assembly session began at 9:00 A.M. on Saturday with a welcome by
Dr. William Lavery, President, Virginia Polytechnic Institute and State University,
opening remarks by Dr. John Cairns and Dr. Marvin Wass - the latter representing
Dr. William Hargis. The panel reports and open discussion began at 9:30 A.M. Each
chairman was allotted 30 minutes to present his or her report.

The final committee report concluded at 4:00 p.M. At this time, Dr. Cross and
I thanked all of the participants for sharing their time and contributing their
talents and expertise in making this first Virginia symposium a very successful
endeavor, Dr. Cross adjourned the Symposium at 4:30 P.M.

During the weeks and months following the Symposium, the chairmen found them-
selves with a heavy workload due to the quantity of information generated at the
meeting. Secme chairmen decided to write all of their species accounts and their
committee report themselves and then have them reviewed by their committee members.
Others asked committee members with expertise in specific groups or specific species
to write these accounts. In these cases, the chairman was responsible for writing
the introduction and for editing the entire committee report.

About 19 months have elapsed between the Sympesium and this publication. During
this time additional data has become available concerning several species. These
data have been incorporated into the reports in an attempt to make these proceedings
as current as possible. Thus, in Virginia, 142 species are recognized as Endangered,
86 are Threatened, 269 are listed as Special Concerm, 252 are listed as Status
Undetermined, and 27 species are Recently Extinct or Extirpated.

Since we live in a dynamic, ever-changing world, conditions affecting these
species and their habitats are also changing - some for the better, some for the
worse. The Virginia list of Endangered and Threatened species, like the Federal
list, will be subject to continued revision as circumstances change and knowledge
about the species increases. For this reason, a second sympesium should be convened
in several years to completely review and update all the data in these Proceedings.
At that time, hopefully, the improving condition of some species will warrant their
removal from the list.
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A REVIEW OF FEDERAL AND STATE LEGTSLATION AFFECTING
VIRGINIA'S PLANTS AND ANIMALS

Ponald W. linzey

Species of animal and plant life have been evolving on earth for millions of
years. Extinction, which is a natural phenomenon in a dynamic, ever-changing biotic
world, accounts for the 10ss of a large number of these forms. Examples would in-
clude the many different kinds of trilobites, brachiopeds, dinosaurs, primitive
birds, saber-tocthed tigers, mammoths, mastodons, and many more. The extinction
of these farms was brought about primarily by the inability of many of them to
adapt to changing climatic conditions and by the evolution of some species into
more advanced forms.

The relatively recent appearance of man, together with the many changes he
has wrought, has placed undue stresses ©on many species. Destruction of habitat
through extensive clear-cutting and menocultural forestry practices; strip mining;
road construction, dam construction and fleoding of valleys; and water pellution
caused by inadequate and over-burdened sewage treatment facilities, oil discharges
and the many non-point sources such as runoff from fertilized and chemically-treated
agricultural areas have been the main causes of stress for many of the species.
Other activities, including commercial exploitatioen, widespread use of pesticides
and herbicides (particularly those containing chlorinated hydrocarbons), air pollu-
tion, and noise pollution, also have affected many species.

This is nmot to say that all forms have been adversely affected by man's activi-
ties. One has only to look at the increasing numbers and expansion of ranges of
such native animals as the white-tailed deer and coyote, which have benefitted from
jand-clearing operations. The list of species that have been adversely affected,
however, far outweighs those which have benefitted from man's activities.

Efforts to regulate the taking of certain forms of wildlife in the United States
can be traced back to the 1600's. The first major federal legislation in this area,
however, came with the passage of the Lacey Act of 1900. This law, among other
things, prohibited the interstate transportation of "any wild animals or birds"
killed in vielation of state laws. It also authorized the Secretary of Agriculture
to adopt all measures necessary for the "preservation, distribution, introductions,
and restoration of game birds and other wild birds' subject to the laws of the vari-
ous states. In 1916, a Convention between the United States and Great Britain (for
Canada) for the Protection of Migratory Birds produced a treaty adopting a uniform
system of protection for certain species of birds which migrate between the United
Srates and Canada. The Migratory Bird Treaty Act of 1918 implemented the treaty of
1916. The Act provides for regulations to control the taking, selling, transporting
and importing of migratory birds, and it provides penalties for violations. This
Act stopped the killing of birds for their feathers and played an important role in
protecting many species such as the snowy egret.

The Migratory Bird Conservation Act of 1929 provided for the acquisition and

development of land for migratory bird refuges. It also authorized investigations
and publications on North American birds. The Act, however, provided no funds for
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these purposes. Funding was not provided until 1934 when the Migratory Bird Hunting
and Conservation Stamp Act {commonly known as the "Duck Stamp" Act} was passed. This
legislation required all waterfowl hunters 16 years of age or older to possess a
valid federal hunting stamp. The receipts from the sales of this stamp were set
aside in a special account known as the Migratory Bird Conservation Fund, from which
funds are appropriated for the acquisitien and management of migratory bird refuges
and waterfowl production areas. These two acts have played an important role in
protecting such birds as the trumpeter swan and the whooping crane.

The Fish and Wildlife Coordination Act of 1934 was the first major federal
statute to employ the strategy of compelling consideration of wildlife impacts.
This forward-looking legislation authorized federal water resource agencies to ac-
quire lands or interests in connection with water-use projects specifically for
mitigation and enhancement of fish and wildlife.

In 1936, a Convention between the United States and Mexice for the Protection
of Migratory Birds and Game Mammals was held. This meeting was similar to the
Convention with Canada in 1916 and was similarly implemented by the Migratory Bird
Treaty Act of 1913. This Convention was amended in 1972 to add 32 additional fami-
lies of birds, including eagles, hawks, owls and members of the family Corvidae.

The federal Aid in Wildlife Restoration Act (commonly referred to as the
Pittman-Robertson Act) was passed in 1937, Representative Robertson was a Cangress-
man from Virginia, while Mr. Pittman was a Senator from Nevada. This Act provides
federal aid to states for wildlife restoration work. Funds are raised by an excise
tax on sporting arms and ammunition. Funds are apportiocned to the states on 2
75-25 matching basis and can be used for approved land acquisition, research, and
development and management projects. Amendments in 1970 and 1972 added excise
taxes on pistols, revolvers, bows, arrows, parts and accessories for use in wildlife
projects or hunter safety programs.

The Bald Eagle Act of 1940 provided for the protection of the bald eagle and
the golden eagle. The Convention on Nature Protection and wWildlife Preservation in
the Western Hemisphere produced a treaty in 1940 which states that the govermnment
of the United States and 11 other American republics express their wish te "protect
and preserve in their natural habitat representatives of all species and genera
of their native flora and fauna, including migratory birds." This treaty covers
the wintering grounds of many birds that nest in the United States.

The federal Aid in Fish Restoration Act (commonly referred to as the Dingell-
Johnson Act) was passed in 1950. It provides federal aid to the states on a 75-25
matching basis for approved land acquisition, research, and development and manage-
ment projects involving fish. Funds are obtained by means of an excise tax on cer-
tain items of sport fishing tackle.

The Fish and Wildlife Act of 1956 establishes a comprehensive national fish
and wildlife policy. It directs a program of continuing research, extensiom, and
information services on fish and wildlife matters of national and international
importance. It designated a Fish and Wildlife Service (USFWS) made up of the Bureau
of Sport Fisheries and Wildlife {BSFW) and Bureau of Commercial Fisheries. This Act
was amended in 1970 to transfer the Bureau of Commercial Fisheries to the National
Oceanic and Atmospheric Administration. A 1974 amendment redesignated the BSFW as
the USFWS under the Assistant Secretary of Interior for Fish and wildlife and Parks.

In an effort to accelerate the acquisition of migratory waterfowl habitat,
Congress passed the Wetlands Loan Act in 1961. This authorized 100 million dollars
to be added to the Migratory Bird Conservation Fund. Advances are to be repaid to
the Treasury using "Duck Stamp' receipts.

The Wilderness Act of 1964 provides for the formal preservation of wilderness

area. Areas within the National Wildlife Refuge System, as well as areas within
the National Parks and National Forests, were to be reviewed for wilderness desig-
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nation and recommendations submitted to Congress. Several such areas are located
in virginia and contain suitable habitats for several rare Virginia plants and
animals.

Additional environmental protection under such laws as the Wild and Scenic
Rivers Act (1568), the National Environmental Policy Act (1969), and the Water Bank
Act (1970) has helped preserve habitats of endangered species as well as other
wildlife. However, this protection has been insufficient for some species.

In January, 1964, the Bureal of Sport Fisheries and wildlife circulated a
tentative list of rare and endangered fish and wildlife among some 300 knowledgeable
persons and organizations. comments and suggestions were solicited. A revised

list based on these suggestions was further reviewed and the additional comments
incorporated into the first edition of the "Red Book," as the Federal List of Rare
and Endangered Fish and Wildlife of the United States was popularly known. This was
issued in July, 1966, and revised in 1968. Species were classified as follows:

Endangered. An endangered species of subspecies is one whose prospects
of survival and reproduction are in immediate jeopardy. Its peril may result
from one or many causes -- loss ‘of habitat, overexploitation, predation, compe-
rition, and disease. An endangered species must have help or extinction will
probably follow.

Rare. A rare species or subspecies is one that, although not presently
threatened with extinction, is in such small numbers throughout its range that
it may be endangered if its environment worsens, (Close watch of its status is
necessary.

Perigheral. A peripheral species or subspecies is one whose occurrence

in the United States is at the cdge of its natural range which is rare or en-
dangered within the United States although mot in its range as a whole. Special
attention is necessary to assure its retention in our Nation's fauna.

Status Undetermined. A status-undetermined speciles oY subspecies is one
that has been suggested as possibly rare OT endangered, but about which there
is not enough information to determine its status. Morte information is needed.

A second revision of the "Red Book" in March, 1973 combined endangered and rare
species into & single category termed threatened. This change was made primarily
to indicate that the "Red Book" did not comprise the official list of endangered

species. The official 1ist is found in the U.S. Department of the Interior's list
of endangered native £ish and wildlife, published annually in the Federal Register.

In 1966, the Bureau of Sport Fisheries and Wildlife began a special research
program for endangered species, This program was centered at the Patuxent wildlife
Research Center in Laurel, Maryland. It had two primary objectives: (1) to learn how
to propagate certain species in captivity; and (2) to seek, through field studies,

key factors that threatened the existence of certain species. With enactment of the
Endangered Species preservation Act of 1966, which authorized use of land and water
conservation funds for the acquisition of endangered species habitat, refuge lands
began to he purchased specifically for endangered species.

In 1969, Congrcss passed the Endangered Species Conservation Act {Public Law
91-135; 83 Stat. 275). This Act provided broad authority to the federal government
to establish a comprehensive program for the conservation, restoration and propaga-
tion of selected fish and wildlife in the United States which are threatened with
extinction. The Act also provided assistance on amn international level for the
preservation of foreign wild animals.

The Marine Mammal Protection Act of 1972 established a moratorium on the taking
and importation of certain marine mammals and products made from them. All marine
mammals on the official endangered list are included.



The Endangered Species Act of 1973 (Public Law 93-205; 87 Stat. 884) became
effective on December 28, 1973, and thereby supplanted the Endangered Species Con-
servation Act of 1969. The new law seeks '...to provide a means whereby the eco-
systems upon which endangered species and threatencd species depend may be conserved,
to provide a program for the conservation of such endangered species and threatened
species, and to take such steps as may be appropriate to achieve the purposes of the
treaties and conventions..." in which the United States has pledged its support for
the conservation of wild flera and fauna worldwide. This law encompasses all species
of the animal kingdom and all species of the plant kingdom, with the term "species”
including any species, any subspecies, and any smaller taxonomic unit of plant or
animal, and also any viable population-segment thercof. Furthermore, the law es-
tablished two categories of endangerment: (a) Endangered Species - those species
in danger of extinction throughout all or a significant portion of their range; and
(b) Threatened Species - thase species which are likely to beceme endangered within
the Toréseeable future throughout all or a significant portion of their range. This
taw also emphasized the need to preserve critical habitats on which endangered species
depend for their continued existence. Individual states were encouraged to establish
guidelines to complement the goals outlined in the 1973 Act.

Also in 1973, the United States was one of 44 nations attending the Convention
on International Trade in Endangered Species of Wild Fauna and Flora. The treaty
and species lists negotiated at the Convention were implemented by the United States
on February 22, 1977. The scientific authority for the United States is an autongo-
mous committec of representatives of six federal agencies. Known as the Endangered
Species Scientific Authority (ESS5A}, this committee's primary responsibility is to
establish biological criteria an which to base findings for individual species pro-
tected by the Convention, so that it may advise the management authority {Federal
Wildlife Permit Office of the U.S. Fish and Wildlife Service) on the issuance of
appropriate U.S. export and import permits.

In mid-1978, the U.S. Supreme Court handed down a decision upholding the appli-
cability of the Endangered Species Act of 1973 in a case involving the Tennessee
Valley Authority. Following this decision, Congress subsequently amended the Act
(The Endangered Species Act Amendments of 1978) reauthorizing administration of the
Endangered Species Act of 1973, and, among other things, providing for a review
board and a cabinet-level committee to act as the final decision-making authorities
in those cases where a seemingly irrcsolvable impasse has been reached regarding
approval of a project which might destroy the habitat and last remaining members
of an endangered species. Whether or not this amendment permitting exemptions from
the Act's stringent requirements will seriously weaken the Endangered Species Act
remains to be seemn.

Section 12 of the Endangered Species Act of 1973 directed the Secretary of the
Smithsonian Institution to prepare a list of species of plants which are now or may
become endangered or threatened, to review methods of adequately conserving such
species, and to report the Institution's recommendations to Congress ¢ne year from
the date of enactment of the Act_. The report {Ripley, 1975) utilized the following

criteria;

Endangered Species. Those species of plants in danger of extinction
throughout all ot a significant portion of their ranges. Existence may be
endangered because of the destruction, drastic modification, or severe cur-
tailment of habitat, or because of over-exploitation, disease, predatien, or
even unknown reasons. Plant taxa from very limited areas, e.g., the type
localities only, or from restricted fragile habitats usually are considered

endangered.

Threatened Species. Those species of plants that are likely to become
endangered within the foreseeable future throughout all or a significant portion
of their range. This includes species categorized as rare, very rare, or
depleted.




Recently Extinct or Possibly Extinct Species. Those species of plants
no longer known to exist after repeated search of the type localities and
other known or likely places. Some species may be extinct in the wild, but
preserved by cultivation in gardens - such as the "Lost Franklinia."

The foregoing provides a synopsis of major federal legislation having a bearing
on the preservation of Virginia's plants and wildlife and their habitats. Each of
these laws affects one or more of the species included in this publication.

In 1872, the General Assembly of Virginia passed an Endangered Species Act
which was amended in 1977. This Act states that certain species of fish or wildlife
are threatened with extinction and are entitled to preservation and protection as a
matter of general state concern. The Act states in part: "The General Assembly
finds that by eliminating in this State the taking, sale, or offer for sale, of
species threatened with extinction, their potential for continued existence will be
strengthened.'” Fish or wildiife as defined in the Act means “any member of the
animal kingdom, vertebrate or invertebrate, without limitation, and includes any
part, products, cgg, or the dead body or parts thereof.! All species appearing on
an officially adopted Federal or State list of endangered species are included. The
provisions of the Act extend not only to those species native to Virginia, but also
to those officially recognized as endangered which may be native to other parts of
the world. In the event the federal iists are modified by additions or deletionms,
such modifications shall be accepted as binding under Virginia's Endangered Species
Act. In addition, the Commission of Game and Inland Fisheries "may, on its own
motion, declare by regulaticn that species not appearing on the Federal lists are
an endangered or threatened species in Virginia."

The Federal Endangered Species Act of 1973 contained a provision concerning
cooperative agreements with the states. The Act states: "In order for a State
program to be deemed an adequate and active program for the comservation of endan-
gered species and threatened species, the Secretary must find, and annually there-
after confirm such finding, that under the State program:

1. authority resides in the State agency to CORServe resident species
of fish or wildlife determined by the State agency oOr the Secretary
to be endangered or threatened;

2. the State agency has established acceptable conservation programs,
comsistent with the purposes and policies of this Act, for all
resident species of fish or wildlife in the State which are
deemed by the Secretary to be endangered or threatened, and has
furnished a copy of such plan and program together with all perti-
nent details, infermation, and data requested to the Secretary;

3. the State agency is authorized to conduct investigations to determine
the status and requirements for survival of resident species of
fish and wildlife;

4, the State agency is authorized to establish programs, including the
acquisition of land or aquatic habitat or interests therein, for
the conservation of resident endangered species or threatened
species; and

5. provision is made for public participation in designating resident
species of fish or wildlife as endangered or threatened."

As of Cctober, 1978, twenty-two (22Z) states had entered into cooperative agree-
ments. Virginia, through the Commission of Game and Inland Fisheries, entered into
its agreement on December 23, 197¢. The Commission currently recognizes the follow-
ing Federal Endangered and/or Threatened species: three species of mammals (Indiana
pat, Delmarva fox squirrel, cougar), five species of birds {brown pelican, bald eagle,
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peregrine falcon, red-cockaded woodpecker, Bachman's warbler), four species of sea
turtles (Atlantic ridley, loggerhead, hawksbill, leatherback), three species of fish
{shortnose sturgecn, yellowfin madtom, spotfin chub), and ten species of molluscs
(tan riffleshell mussel, Appalachian monkeyface pearly mussel, birdwing pearly mussel,
Cumberland monkeyface pearly mussel, Dromedary pearly mussel, fine-rayed pigtoe pearly
mussel, green blossom pearly mussel, rough pigtoe pearly mussel, shiny pigtoe pearly
mussel, Virginia fringed mountain snail) that do or may exist in Virginia in an en-
dangered status. Active field investigations are in progress to define the true
status, distribution, and occupied habitat of many of these species in the state.

Virginia's General Assembly passed two bills during its 1979 session that are im-
portant to the State's Endangered species. The Virginia Cave Protection Act will
hopefully provide much needed protection feor caves as well as for cave-dwelling spe-
cies. The portion of the Act dealing with bioclogical policy states in part: "It
shall be unlawful te remove, kill, harm, or otherwise disturb any naturally occurr-
ing organisms found within any cave, except for safety reasons..." 7The Endangered
Plant and Insect Species Act provides the first legal protection for plants in Vir-
ginia. Only two plants are included: the round-leaf birch is designated an Endan-
gered species, and wild ginseng is designated a Threatened species. Regulations
governing the taking of wild ginseng are established, including an annual harvest
season from August 15 to December 31. Plant or plant life is defined in the Act as
"any member of the plant kingdom, including spores, leaves, stems, branches, flowers,

seeds, roots, and other parts or products thereof." No endangered or threatened
plants or insects may be ''collected, picked, cut, dug up, or destroyed in any man-
ner." Although no specific insects were included in the original Act. the mecha-

nism now exists for their inclusion and protection when they are identified.

Until now, the enly publication on Rare and Fndangered species in Virginia has
been an unpublished Master's Thesis by Russ (1973). This thesis contains range maps
as well as considerable information on the vertebrate species. These data have been
widely excerpted and used in various publications during the past five years.

With the publication of these Proceedings, Virginians now have the most accurate,
up-to-date information about their Endangered and Threatened plant and animal life.
It is hoped that the data contained in these pages will be used by responsible per-
sons to ensure the continued survival of these species in Virginia. One vital step
in this direction would be either the adoption by regulation of a list of the Endan-
gered and Threatened species contained in this report by the Commission of Game and
Inland Fisheries (melluscs, fishes, birds, mammals), the Board of Agriculture and
Consumer Services (plants, arthropods), and the Department of Commerce (sea turtles
and other marine species), or the submission of lists by these agencies to the next
session of the General Assembly. Only by one of these two procedures will those
species not protected under federal law be afforded legal protection in Virginia.
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WELCOMING ADDRESS

Dr. William E. Lavery, President
Virginia Polytechnic Institute and State University

Ladies and Gentlemen. It's good to see all the bright and shiny faces out
there this morning, particularly after the workshops last night. It's good to see
so many positive kinds of responses this morning. You know, they tell the story
about Sir Winston Churchill and his way of thinking positively, particularly when
there was a bad night before. They tell the story about him when one evening he
was at a party and imbibing spirits just a tittle bit, and maybe he had a little
bit more than he should have had. A lady at the party came up to him and said:
"ghy, Mr. Churchill, you're drunk!" He replicd, "Yes, Madam, and you're ugly, but
tomorrow 1'11 be sober.”

We are delighted to welcome you to Virginia Tech, and particularly to this
first and unique and exciting Sympesium. Endangered species scems to be a buzz word
around the country these days. Envirommentalists and naturalists, and those in gov-
ernment, and even those of us in higher education and industry of all types, are &x-
pressing their concerns about the threatcned loss of eertain plants and animals,
which indeed contributc a great deal to our well-being. Thus, it 1s good to get
together. Books have been written on the subject and it has been the topic of con-

versation in scientific laboratories as well as at cocktail parties.

The problem indeed is beforc us, and what could be more natural than to get all
those persons who are concerned, informed, and aware of the problem in this region
of the country together here at thc land-grant university in Virginia to explore
this area as it pertains to the Commonwealth of Virginia, and indeed, to other areas
of this country. It does seem that such a symposium as this is only natural with all
the concerns and emphasis, and yet, as I understand it, it has never been done in
Virginia. So, indeed, 1T eould want to add my appreciation to all those who are in-
volved in the sponsoring of this ceminar. This symposium concerns a most important,
timely, and appropriate topic. This is the first time in Virginia that people have
been brought together from various disciplines and agencies around the state and
around the region to talk about the areas that are so important to us, and those
areas that are heing threatcned today. We are delighted to have you here. We're
particularly pleased to have so many people from outside the Commomwealth of Virginia,
and I alsc want to indicate our appreciation for those people from Virginia being here.

This University as a land-grant university has three major missions. It has
not only the instructional program, but a strong commitment to research and to the
public service dimension of continuing education. This Center that you are having
this seminar in is part of that continuing education responsibility. We hope that
you will take advantage of what we have here at Virginia Tech -- our resources, not
only in terms of our faculty and personnel, but our laboratories and this facility,
this Continuing Education Center.

I welcome you here and commend you for your participation on such a beautiful
day when it would be more pleasant to be out on the links or at the lake. We are
delighted to have you here, and I hope that you let us know if there is anything we
can do to make your stay more productive or your conference more enjoyable. Thank

you very much.
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OPENING REMARKS

John Cairns, Jr.
Center for Envirommental Studies
Virginia Polytechnic Institute and State University

Reverence for life is one of the most important characteristics of an en-
lightened socicty. The preservation of human life and improvement of quality of
tuman 1ife has steadily improved in many parts of the world during this century.
Recognition of the rights of other species and the environment in general has
markedly improved in many industrial societies, although it does not begin to ap-
proach the regard in which they werc held by many earlier cultures. Ironically,
we frequently refer to thesc as primitive cultures. Although our recognition of
rights of other spccies has improved in many areas of the world, it would be a gross
overstatement to indicate that most societies and their governments have anything
approaching a reverence for life of specics other than our own. In fact, the terror-
Jst movements indicate that this reverence is diminishing even for human life.

We all recognize that species evolve, survive and even prosper for both long
and short periods of time. Extinction for a variety of reasons is inevitable.
However, many species have beccome extinct or may SOOn do so because of human activ-
jties., It is not overstating the case to say that the continued existence of large
vertebrates and many other species depends primarily on actions of humans. That is
what this symposium is ail about - Human Action. What will it be in the State of
Virginia? Hostile? Indifferent? Or Positive? It probably will be a combination
of these, so we will need both educational efforts coupled with a scientific data
base and a management plan to be successful. The following issues must be addressed
at this symposium or at the meetings that follow.

1. How can revercnce for life of other species than our own be instilled in
entire societies?

2. What species are endangered, threatcned, or of special concern in the
State of Virginia?

3. Are the species suffering because of direct actions of man such as over-
harvesting, or indirectly hecause their ecosystems are being destroyed?

4. 1In which cases is positive human intervention likely to produce satisfactory
results?

5. wWhich species should have the highest priority for attention and resource
allecation?

&. How should implementation of the plan be funded?

Obviously these cannot all be resolved in one meeting. Today we will define
the probiem for various taxonomic groups and provide through the Proceedings publi-
cation an information base for future deliberation and action.

By coming here you have demonstrated a reverence for l1ife of other species. On
behalf of the Center for Environmental Studies, I thank you for time generously given.
Your contributions to this body of information should be of great value in calling
attention to the general problem and an aid to those who develop state pelicy.
Gatherings such as this are a heartening sign. Thanks for coming.

13






OPENING REMARKS

Marvin L. Wass
Virginia Institute of Marine Science

On behalf of Dr. William J. Hargis, Jr., Director of the Virginia Institute of
Marine Science, commonly rcferred to as VIMS, I also wish to welcome you to this
gymposium, as representing one of the three co-sponsors. In an area which saw the
first English settlements introduced to the American Indians, conservative Virginians
should be proud to hold this conference in a setting which has so much scarce flora
and fauna.

While we, as naturalists, cherish stability, we must arm ourselves with know-
ledge and dedicate it to our posterity so that those who come after us may cherish
and preserve our best attributes and entities, be they solid works of man or natural
shrines.

Research on Chesapeake Bay began a century ago when the Johns Hopkins University
established a research station at Fort Wool at the mouth of the great James River.
A lingulate brachiopod larva was found there, 50 it may have been the first inverte-
prate extirpated from Chesapeake Bay, none having been reported since then.

The College of William and Mary instituted the Virginia Fisheries Laboratery at
Yorktown in 1940. In 1948, following the completion of the bridge over the York
River, the laboratory was moved to Gloucester Point, and in 1962 it became the
Virginia Institute of Marine Science. VIMS now has 585 employees and graduate
students. It is advantageously located, being 33 miles from the sea and 35 miles
from the normal freshwater line.

The Eastern Shore Field Station at Wachapreague commenced in 1958, It now has
facilities for culturing many species of marine molluscs, mainly hard clams and
Virginia oysters. It has hosted a great many visitors, students, and a number of
foreign scientists.

We are proud of our educatiocnal record, having graduated 182 students with ad-
vanced degrees. The first student was R. Winston Menzel, a native of Tidewater
Virginia, and now a professor at Floridz State University. His brothers operate a
fish plant on the Chickahaminy River, so they know the chemical hazards in the James.
The next two graduates were women, both Virginia natives. Many VIMS students are
now well known, most being scattered along the coasts, several having had a stay in
Antarctica, Hawaii and Australia.

In Virginia it appears there may be as many rare species of organisms on the
coast as in the mountains, and many less in the Piedmont, if one could easily cap-
ture specimens of all the invertebrates in Virginian estuarine waters. Twenty years
age nothing was said about endangered species, except that many could remember the
demise of the bay scallop in (hesapeake Bay in 1931-32. From thence on, the system
began to deteriorate more rapidly. Men now gone lamented the deteriorated quality
and amount of oysters in the York River. The MSX disease dealt the worst blow to
the higher salinity oysters in the Bay and lower rivers.
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Bottom waters became anaerobic behind river sills as oxygen sagged toc low for
survival of some animals in summer. Blue crabs became moribund and often died
quickly if taken from such waters. Certain investigations at Lynnhaven Bay,
Hamptor. Roads area and elsewhere, indicated the situation by a paucity of inver-
tebrate species, a continuing phencmenon.

In 1972, Tropical Storm Agnes drastically affected the eelgrass beds in lower
salinity waters to the extent that many simply disappeared from much of the western
shore of the Bay. A series of warm winters (1570-1977) didn't help the situation,
and by 1974-75, no eelgrass washed ashore at Gloucester Point. Some scientists
attribute low blue crab populations to the loss of eelgrass, 4 subject now under

study.

0il spills have obviously increased in the last two decades. Two of thesc
were in winter, and apparently only affected waterfowl, but two others in the lower
York River were very deleterious. Both occurred in the last week in June of 1975
and 1976. Since then, the once abundant dog whelk, mud snail, hermit crab and rapid
isopod have been non-existent or seeh only as juvenilles.

In the years ahead, more species will be found in greater numbers as more areas
are sampled, and it may be that many rare species are yet to be found. Hopefully,
cessation of continucus deleterious effects will allow a resurgence of species
whose populations are now low, so that morc research on species needs can be

determined.



PHYSICAL AND ENVIRONMENTAL GEOGRAPHY OF VIRGINIA®

Richard L. Heoftman

Introduction

From the standpoint of biogeography, the Commonweazlth of Virginia enjoys an
especially favorable position. In an east-west direction, the state embraces no
less than five of the major physiographic provinces of the eastern United States,
with a resultant diversity of topography and habitat types. Through the combination
of latitudinal location (36.30 to 39.30° N} and a considerable range of vertical
relief (sea level to 5,720 feet), a variety of biotic associations determined pri-
marily by climatic factors is found within the political boundaries of Virginia.

To a greater extent than in adjoining states, the surface drainage is shared among
basically old and geographically important river Systems. Yet, despite the long
and venerable tradition of education and culture in Virginia, relatively little
attention has been paid to the biota of the state -- we still know only very imper-
fectly what kinds of plants and animals occur here, to say nothing of the patterns
and dynamics of their distribution.

5o far, only a few groups of organisms nave been surveyed as regards their
occurrence in Virginia, namely the birds, pmammals, and various small groups of vas-
cular plants. For the State there exists a manual on the ferns and allied forms
(Massey, 1944); a fairly detailed account of the butterflies (Clark and Clark, 1951};
2 checklist of the avifauna (Murray, 1952); and two popularized handbooks of the
mammals (Bailey, 1946; Handley and Patton, 1947). Aside from these, one must turn
to technical literature -- monographs and other systemically oriented papers -- for
information on the occurrence of animal and plant life in our state.

Wo may cnvisage several catcgories of envirommental influences that tend to
affect the distribution of organisms at a local level. To a large extent these
factors are mutually interacting; for example, the soil composition of a given
region may be a function of both vegetation cover and rock type, and the relation-
ship between elevation and temperature is well-known. It seems appropriate, there-
fore, to consider such lithospheric categories as gealogical and physiographic
regions, and various climatic variables, in order to better understand the distri-
butions of our Endangered and Threatened plants and animals.

Overall Geological Features

Briefly stated, the surface rocks now exposed in Virginia represent a nearly
complete section from Precambrian to the present time, with deposits of the Permian
and Jurassic ages omitted, and with only minimal traces of the Triassic beds remaining.

*Excerpted from The Biotic Regioms of Virginia by Richard L. Hoffman. 1969.
VPIESU Research Division Bulletin 48:23-62.
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West of the Blue Ridge, there are extensive formations of Paleozoic sedimentary
rocks extending upward to about the middle Pennsylvanian, and scattered intrusions
of volcanic origin, perhaps of Cretaceous age. Fast of the Piedmont, the so-called
Coastal Plain is composed of poorly consolidated clastic sediments derived from the
Appalachian region, and dating in age from upper Cretacecus to Pleistocene. The
intervening regions, Piedmont and Blue Ridge, are largely crystalline volcanic and
metamorphic rocks, often highly mineralized, and extremely variable in chemical
composition. Much of the Piedmont has a characteristic appearance; the rocks, upon
weathering, produce reddish lateritic clay that is often micaceous and tends to
choke small streams with a glittering silt. The Blue Ridge is formed of consider-
ably more Tesistant rocks; granites, schists, greenstone, and slates are common.

Geological History

The geoleogical history of Virginia is common to that of the entire central
Appalachian region. The area now included in the western third of the state was an
active geosyncline during most, if not all, of the Paleozoic, during which time
about four miles of sediments were accumulated from a source area {the se-called
vAppalachia') presumably located on the present site of the Ceastal Plain and the
Continental Shelf. Up te and including part of the Mississippian, the depesition
was entirely marine, but during the late Paleozoic, gradual emergence of the entire
region permitted the formation of freshwater lacustrine and terrestrial formations,
including carbonaceous shales and coal. Fossils of terrestrial organisms are fre-
quent in Pennsylvania beds.

Puring the Permian the entire basin of deposition was subjected to lateral com-
pression and general uplift, resulting in extensive folding and faulting along a
northeast-southwest axis. This activity was strongest in the eastern part of the
geosyncline, where the original width was reduced by more than half; in the western
region (the area now occupied by West Virginia), folding was negiigible and the Pal-
eozoic beds remained basically herizontal. The structural deformaticn of this time
largely set the stage for the eventual development of the present topography by
erosional cycles millions of years later in the Tertiary.

Contemporaneously, the eastern source areas continued to be lowered both by
continued erosion and by subsidence of its eastern part beneath the Atlantic. Ero-
sion of the newly elevated western region was in progress, and by Triassic time, an
extensive level plain (the so-called Fall Zone Peneplain} is thought to have devel-
oped, with its western margin located somewhere east of the present Virginia-

West Virginia boundary. During this time, the region now included in the Piedmont
of Virginia, Pennsylvania, and New Jersey developed basins of deposition accumu-
lating chiefly terrestrial sediments, some of the latter being red sandstones with
the footprints of small three-toed dinosaurs.

During the Jurassic, the entire area was above sea level, and erosion continued.
In the early Cretaceous, sediment from the folded Appalachians was deposited along
the shore line, corresponding roughly with the present boundary between Piedmont and
Coastal Plain. Later, in the Cretaceous, there was a gemeral uplift that rejuve-
nated the existing drainage systems and commenced a new cycie of erosion that con-
tinued for some millions of years to the Miocene time of late middle-Tertiary age.
This erosional process resulted in the formation of the so-called Schooley Peneplain,
thought by Fenneman {1938) to have been an undulant, poorly drained landscape with
isolated knobs and ridges standing perhaps a thousand feet above the mean level.
Tt is considered that many of the highest existing peaks and ridges of the folded
Appalachians represent degraded remnants of the Schooley Peneplain surface.

An uplift of the region, perhaps during the late Miocene, initiated a new ero-
sional period ecxtending into the Pliocene, during which time the Harrisburg Peneplain
was developed. This physiographic level is presently represented by the Shenandoah
Valley and the Piedmont, as well as along larger rivers within the folded Appala-
chians. Further uplift since the Pliocene has caused a new erosional ¢ycle which is
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still cutting into the Harrisburg level and producing a number of small localized
erosion surfaces.

Throughout most of the Tertiary, the Coasta] Plain has been subject to gradual
emergence, and its innermost surfaces were involved in the aforementioned erosional
activities. At the present time, the Coastal Plain consists of a number of wave-
cut terraces Tunning parallel to the Fall Belt. The history of these terraces is
involved with the sequence of glaciated periods during the Pleistocene when the
shorelines receded drastically seaward, and deep gorges were cut by the major rivers
actoss the Coastal Plain beds, At the present, the Coastal Plain appears to be in
a period of submergence; its outer extent {including Chesapeake Bay and major estu-

aries) under many fathoms of water.

Physiographic Provinces

The land surface of any area may be classified into discrete regicns on the
basis of local homogeneity of topographic features. These, as might be expected,
result from the interaction of erosional forces and subsurface lithologic units,
and to a certain extent agree closely with the major geological provinces. However,
the structural orientation and/or deformation of the rock types is as significant
(or more so} in the origin of physiographic regions as their lithological composi-
tion, chiefly because of the resultant effect upon the behavior of both surface and
ground water. The two major provinces, Ridge and Valley and Appalachian Plateaus,
are developed from essentially similar upper Paleozoic sedimentary rocks, but the
different degree of folding, thrusting, faulting, and se on, has influenced the
totally different surficial form of these provinces.

The outstanding general reference upon this subject as it concerns our area is
fenneman’s Phyziography of Eastern United States (1938) which should be consulted
for characterizations of the provinces and subprovinces and landform features endemic
to each. Simplified maps are available in numerous textbooks of physiocgraphy and
general geology. The following remarks pertain chiefly to the significance of the
various regions as they cccur in Virginia,and actually or potentially influence
distribution patterns. Five provinces in two primary categories (Figure 1) may be
outlined as follows:

1. Coastal Plain

2. Piedmont Plateau

3. Blue Ridge Appalachian
4, Ridge and Valley Highlands
5. Appalachian Plateaus

The Coastal Plain is an essentially flat-lying region of sands and poorly-
consolidated beds of clays, marls, and gravels. It corresponds very closely to
the part of Virginia known as "Tidewater" since most of the larger streams that
cross the coastal plain are essentially at base level and are subject to tidal move-
ments. Geologically, the region consists of sediments ranging in age from Creta-
ceous to Upper Tertiary laid down unconformably upon a basement of crystalline rocks
extending eastward from the Piedmont. During the Quaternary glacial periods, an
appreciably lower sea level caused a greater seaward extension of the Coastal Plain
than is now evident, although this fluctuation is commemorated by deep submerged
river valleys that cut across the bottom of the Chesapeake Bay and some of the larger
estuaries. From west to east, beginning at the base of the so-called Fall Belt that
extends from Great Falls to Fredericksburg to Richmond and southward, a number of
progressively lower wave-cut terrace levels are distinguishable and have been given
names derived from areas of classical exposure. The larger rivers -- James, York,
Rappahanncck, and Potomac -- are bordered along much of their extent by prominent
steep ¢liffs cut in the calcareous Yorktown beds (Miocenme in age), but many other
rivers that are less deeply entrenched, such as the Elackwater, flow slowly through
broad and often swampy floodplain basins that duplicate habitats more characteristic
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of the southeastern states. Physiegraphically, the Coastal Plain has been divided
into the Atlantic and Gulf regions. In Virginia it is not possible to readily dis-
tinguish subdivisions aside from the previously-mentioned terrace levels.

In the usage of Fenneman (1938), the Appalachian Highlands region is divided
into six major provinces, four of which extend through a part of Virginia in a diag-
onal northeast-southwest direction. Aside from being components of the great moun-
tain system of eastern North America, these provinces have little in common, either
lithelogically or structurally, and each has developed a very characteristic
topography.

The Piedmont region extends from southeastern Pennsylvania to central-western
Georgia, as a rolling peneplain established upon a base of crystalline metamorphic
rocks. Entering Virginia from the north, it is a relatively narrow strip between
Great Falls and Harper's Ferry; in going southward, the Piedmont widens strongly,
and along the southern boundary of the state, occupies all of the region between
Emporia and Stuart. Basically well-drained, the Piedmont nonetheless contains sev-
eral lowlands in a central strip extending southward (the well-known Triassic
Lowlands) in which lotic environments are developed. Running down the western third
of the Province are a variety of hills and ridges essentially parallel to the Blue
Ridge and averaging about 20 miles east of it. These outliers include Bull Run
Mountains cast of Warrenton, Carter's and Southwestern Mountains in Albemarle County,
and Smith Mountain northwest of Chatham. Between this chain of ridges and the Blue
Ridge itself, the Piedmont assumes & distinctly more hilly and diverse relief and is
sometimes referred to as the "Inner Piedmont" in contrast to the more monotonous
vOuter Piedmont" that rolls eastward to the Fall Belt. But this latter subregion
itself shows sporadic higher relief; the somewhat surprising Willis Mountain in
Buckingham County may be considered a monadnock.

The maturalist crossing Virginia from the east must be inspired with admiration
upen his first sight of the majestic Blue Ridge. Rising a thousand feet from the
rolling Piedmont, this grand and well-named range of sharp peaks and broad rolling
crests divides the state into two radically different parts. From a relatively low
and narrow mountain, cleft by the Potomac at Harper's Ferry, the Blue Ridge grad-
wally gains in stature in going southward until south of Roancke it becomes an ele-
vated plateau nearly 3000 feet above the sea, upen which in turn stand the great
fir-capped peaks of the Iron Mountains: Whitetop and Mount Rogers.

The Blue Ridge is composed primarily of metamorphosed igneous rocks (granites,
granidiorite, slates, and green stone),although Lower Cambrian formations lie up-
turned all along its western slopes, both in Tennessee and Virginia. It is possible
to distinguish two quite different regions in Virginia, referred to by Fenneman (1938)
as the Northern and Southern sections, separated approximately at the Roanoke River.
Between the Roancke and Potomac water gaps, the Blue Ridge consists of a jumbled
range of broad-topped ridges, some 3000 10 3500 feet in elevation, with frequent
peaks extending nearly or quite to 4000 feet. This Northern Section, which extends
on into eastern Pennsylvania, is here about five miles in average width, often be-
coming much narrower in the vicinity of major wind and water gaps. To the west lies
the broad, flat Shenandoah Valley, to the east is the even lower Piedmont Flateau;
the Blue Ridge is here clearly isolated, its exile still being enforced and increased
by the progressive base-levelling of the Shenandoah, a process that commenced during
the late Cretaceous, according to the studies of Watson and Cline (1913).

South of the Roanoke pap, the Blue Ridge begins to assume the increasing height
and breadth that culminates in western North Carolina in the great ranges of the
Blacks, the Balsams, and the Great Smokies, where dozens of peaks exceed 6000 feet
in elcvation. Driving south on U.5. Interstate Highway 81, as it passes Salem,
Virginia, one gets an excellent view of the beginning of the Southern Section of the
Blue Ridge, where this region terminates at Poor Mountain in Roancke County, a promi-
nence standing 3000 feet above the river that skirts its northern base. Southward,
along the western edge of Franklin and Patrick counties, the Blue Ridge forms a high
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escarpment, behind which lies the rather high, intermentane plateau drained by the
upper New River and its two major tributaries, Little River and Big Reed Island
Creek. This region, embraced chiefly in Floyd, Carroll, and Grayson counties, is
bordered on the west by a series of essentially continuous ridges beginning with
Poor Mountain and ending at the Tennessee-Virginia state line on Irom Mountain.
Locally this range is broken into short segments by water gaps -- Pilot, Macks, and
Poplar Camp are the successive unit names, although in actuality, all are synonymous
with ITon Mountain. The relief of the Blue Ridge intermontane plateau in Floyd County
is one of deeply dissected valleys and ravines, attheugh a few notable elongated
ridges stand above the plateau level: Alum Ridge, Indian Ridge, Willis Ridge, and
Buffalo Mountain. In the vicinity of Buffalo Mountain [one of the scenic highlights
of the region}, many square miles lie above 3000 feet. Both Little River and Big
Reed Island Creek have carved magnificent deep gorges across the Iron Mountain chain.
The bicta of both areas must be studied immediately, before they are destroyed for-
ever by needless damming of these beautiful wild streams. The western third of
Grayson County contains the tallest and most scenic mountains in Virginia, Mount
Rogers and Whitetop, which together comprise the aptly-named Balsam Mountains.

These two adjacent domes, separated by a pass 4000 feet above sea level, are clad
with extensive forests of red spruce and Fraser fir, analogous to those of the

northern evergreen biome.

West of the Blue Ridge extend the sedimentary formations of the Paleozoic age
which are divided on the basis of structural factors into two provinces. In a broad
belt ranging from New Jersey to Alabama occur the complexly folded and faulted beds
of the Ridge and Valley Province, in which the original extent of the formations was
reduced to less than half by lateral compression. The name of this physiographic
unit derives from the topography of narrow, elongated, parallel ridges and inter-
calated valleys that developed upon this base following its peneplanation during the
Cretaceous. The drainage today represents very strikingly the trellis pattern.

Within the Ridge and Valley Province it is possible to recognize two quite
different topographic regions, which may be referred to as the Great Valley and the
Alleghenies respectively. The first of these is a broad, gently undulant plain lying
immediately west of the Biue Ridge, which it follows from Pennsylvania to Alabama,
developed by the base-levelling action of various major streams upon chiefly lime-
stone and shales of Cambrian and Ordovician age. In Virginia, the Great Valley
is divided into several segments corresponding clesely to local drainage systems;
thus, we have from north to south the Shenandoah, Roanoke, New, and Holston Valleys
in succession. The Shenandoah and Roanoke drain eastward into the Atlantic and range
in average local elevation between 800 and about 1100 feet above sea level. The
New and Holston contain the headwaters of west-flowing streams and are really high
plateaus of 1000 feet up to 2500 feet in height. Because of this drastic differ-
ence in valley floor elevation, the Creat Valley as it crosses southwestern Virginia
is bordered on each side by relatively less distinct ridges, although these may
actually be as high here as farther north. The Valiey may be as much as 30 miies in
width in nerthern Virginia, and yet narrows down to less than a mile in the vicinity
of Buchanan, where it is largely closed off by ridges projecting in from the west.

At such a place, the Valley obviouslty is scarcely the same rzoogeographic barrier as
elsewhere, and the same thing is true farther south, in the vicinity of Wytheville

and Marion, where local peaks and ridges constitute a sort of higher-elevation "land-
bridge" from the Iron Mountains across to the Alleghenies. The Great Valley connects
with the Piedmont at two narrow water gaps, those of the Potomac River and James River,
and one broad-low one where the Roancke crosses the Blue Ridge. The Roanoke River
passageway constitutes a major entry for lowland species making their way upstream.

The Valley of the Holston River, represented by three major headwaters, is again
relatively broad and flat, From an eminence such as Mount Rogers, one can discern
the outline of Clinch Mountain nearly 30 miles across the valley to the west.



23

Immediately along the western edge of the Great Valley the topography changes
abruptly and dramatically for the entire length of western Virginia. Here begins a
belt of alternating high narrow ridges and broader valleys ranging in width from
about 35 miles in the latitude of Winchester, to about half that distance in south-
western Virginia. This region owes its characteristic relief almost entirely to
the cccurrence of a single geological formation, the Clinch {Tuscarora) sandstone
of Silurian age. Although not especially thick, this bed of white marine sandstone
is unusually resistant and uniform throughout the extent of the Alleghenies, and
forms a protective cap supporting thc tops of the highest ridges in the region. It
is admirably shown in such outlying features as House Mountain near Lexington, and
in the winter months may be seen like the ramparts of a castle at many places in
western Virginia.

The ridges and mountains may be classified structurally into two chief types:
synciinal and anticlinal; the latter perhaps the more frequent. Anticlinal ridges
are formed by the removal of the domed or arched part of a large fold, leaving be-
hind the two sloping sides which usually face each other across a valley of older
formations comprising the interior of the original arch or fold. Usually the Clinch
Sandstone is exposed along the upper edge and outer slopes of these ridges, sub-
tended lower on the inner slopes by extensive cutcrops of Ordovician shales. In
several instances, the breached anticline may have been originally an elongated
or lens-shaped dome, and the resultant erosion of its softer interior beds produces
a rather high, narrow, 'cance-shaped” anticlinal vailey, examples of which are
Burkes Garden, Tazewell County; White Rock Valley, Alleghany County; and Belar val-
ley in Bath and Highland counties. Usually, one end of the valley is produced inte
an exceptionally elevated part of the rim of the mountain top. At Burkes Garden the
high point is Beartown Mountain (4,705 feet) on the southwest end of the bowl; in
the base of Bolar Valley, it is Sounding Knob (4,390 feet) at the northeast end that
comprises the highest place. In all three of the localities mentioned, the valley
floor is nearly or quite 3000 feet above sea level, and such regions tend to remain
relatively cool, even in midsummer. They usually contain extensive cave systems,
sinks, and springs.

Synclinal mountains are formed by the preservation of resistant sandstone beds
along the central axes of larger synclines; thus, both siopes of such mountains may be
composed of shale depesits and the tops may be relatively proader and flatter than in
the base of the rather sharp-crested anticlinal ridges.

Probablythe most extensive synclinal systems in Virginia are to be found in the
western part of Augusta and Rockingham counties: Great North Mountain attains a
height of 4458 feet at Elliott's Knob, and Reddish Knob on the Virginia-West Virginia
state line is nearly as high (4,397 feet), but such dimensions are somewhat excep-
tional. In southwestern Virginia, the impressive pig-g-vis prominences, Butt Moun-
tain and Angel's Rest in Giles County, are part of a previcusly continuous synelinal
mountain now hreached by the New River at Pearisburg.

As remarked, the drainage pattern throughout the region is dominantly of the
trellis type, with numerous and often impressive water gaps breaking the parallel
ridges. Because of the relative depth and narrowness, these gaps often remain cool
and damp throughout the year and afford local havens for the survival of various
thermophygic species. Unfortunately, the same physical characters make water gaps
attractive to dam-builders, and the naturalists must make haste to study these re-
gions before they have all been inundated or otherwise despoiled.

The southwesternmost counties of Virginia (Lee, Dickinson, Wise, Scott, Russell,
Buchanan, and Tazewell) lie partly or entirely within the Appalachian Plateaus
Province, the surface features of which are developed on Upper Paleozoic sedimentary
rocks that are virtually horizental, and only rarely interrupted by faulting. As a
result, the drainage pattern is dendritic, and has developed a great ramifying sys-
tem of decp, narrow valleys draining to the west by way of the Big Sandy and Cumber-
land rivers. At many places the uppermost resistant sandstone beds may stand out
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like great battlements, winding their way for miles aleong the contour of a particu-
lar elevation. Coal beds are abundant and have been exploited for decades by tun-
nel and strip mining, the latter precess often resulting din vast, unsightly terraces
following the coal seams along the mountainsides. In this region the province does
not attain much height, and appears as a low plateau with rolling hills and valleys
to an observer looking west from the summit of Clinch Mountain. As might be expected,
the difference in relief and elevation results in rather striking differences in the
biota of the Appalachian Plateau. Frem its eastermmost limits {as at Sandy Ridge,
forming the boundary between Russell, Dickenson and Buchanan counties), there is a
gradual westward downslope virtually to the Kentucky state line, which follows Pine
Mountain to its culmination at the Russell Fork River at Breaks. Northeast of this
river there is no geographical demarcation between Virginia and Kentucky. In Lee
County, the province is represented for the most part only by the eastern escarpment
of Cumberland Mountain, although in the region of St. Charles and Pennington Gap,
the state line curves westward to encompass some of the Black Mountain range, the
latter being well represented in Wise County.

Climatic Factors

It is difficult to present detailed infeormation about the distribution of tem-
perature and precipitation in Virginia except in the most general terms, Despite
the relatively good coverage of the state by recording stations, the fluctuations of
climate, especially in mountainous regions, is often so localized as to escape de-
tection or to be impossible to show on a map. Climatic information, both tabular
and graphic, is available for Virginia in "Climate and Man: 1942 Yearbook of Agricul-
ture' and more extensive and recent data of the same type in "A Handbook of Agronomy'
(Bulletin 97, Cooperative Extension Service, Virginia Polytechnic Institute, 1966),
from which the following notes have been abstracted.

Lperage DPrecisitotdon

Average annual precipitation in the state ranges from about 35 to 51 inches in
a somewhat irregular pattern of high and low areas (Figure 2}. In general we can
recognize three areas of greater annual precipitation: in the central Blue Ridge
from the Peaks of Otter north to Hawksbill Mountain; in the Dismal Swamp region;
and in the extreme western half of Lee County. There are two areas of low precipi-
tation: one in the western part of Rockingham, Shenandoah and Frederick counties;
and a much smaller one centered in Pulaski County. Perhaps these two areas fall in
a "rain shadow" of high mountains lying just to the west of them.

Snowfall recerds indicate that the southwestern Coastal Plain receives the low-
est amount for the state {less than 10 inches per annum);: it therefore rececives a
greater relative amount of rainfall than other parts of the state. The central Blue
Ridge and the Burkes Garden region record the maximum snowfall accerding to the maps,
but almost certainly the Mount Rogers region also must fall into this category.

Growing Jeason

To a considerable extent, the thermal characteristics of a given region are re-
flected by the number of frost-free days per annum or by the length of the effective
growing season. For the great majority of Virginia's counties the growing season
lasts from 150 to 200 days. In two local regions (the higher mountains in Tazewell
and Smyth countics, and in parts of Bath and Highland counties), the figure drops
considerably below 150 (only 136 at Burkes Garden - 3,000 feet). Three areas enjoy
a growing season longer than 200 days: rthe Holston Valley near Bristol; a part of
the inner Piedmont in Albemarle, Nelson, Campbell and Appomattox counties; and a
large part of the outer Coastal Plain, where a state maximum of 254 days is recorded
at the Norfolk Airport.
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It must be emphasized that statewide maps of climatelogical data inevitably
must be oversimplified, and fail to reflect local vagaries which may be quite pro-
nounced within the space of one or two miles. Even in mountainous regions where
such variation is most pronounced, most weather stations are located in the lower
valleys, and we cannot rely on official records to show local patterns.

The effect of elevation upon temperature is well-known, and I need cite only
one example that is already familiar to many biolegists: the contrast between
Blacksburg (in the Great Valley at 2,100 feet) and Mountain Lake (only 10 miles
to the northwest but in the Ridge and Valley Province at 3,800 feet). Within the
limits of my personal experience, the difference of 1700 feet vertically creates
a thermal difference of about 209F, perhaps even greater during the might. In the
winter, snow appears on the higher ridges (above 3,500 feet) several weeks prior to
the first fall in the valleys, and may persist an equally longer time in the spring.
It is not unusual, as a corellary, for various flowers to be found in bloom at
4000 feet for 6 to 8 weeks after their season is over at 2000 feet or lower. Ob-
viously, however, the accurate delineation of local weather patterns would require
data from thousands of strategically-placed stations within a relatively small area.

Forest Types

The classic reference source on the forest cover of our region remains the
exceptionally useful Deciducus Forests of Bastern North America (Braun, 1950),
which provides additionally a wealth of information on physiography and forest ecol-
ogy in general. Braun recognized nine major deciduous forest regions, of which four
occur in Virginia:

1. Mixed Mesophytic Region
a. Cumberland Mountains
b. Allegheny Mountains
c. Cumberland and Allegheny Plateaus

2. Oak-Chestrnut Region (Braun's 4th region)
a. Southern Appalachians
b. Northern Blue Ridge
¢. Ridge and Valley
d. Piedmont Section

3. 0Oak-Pine Region (Braum's 5th region)
a. Atlantic Slope Section

4, Southeastern Evergreen Region
a. Mississippi Alluvial Plain

The majority of Braun's book is devoted to a detailed conrsideration of the char-
acteristics and distribution of the various regions and sections. It is therefore
possible to present here only a very brief outline of the situation in Virginia with
the expectation that the interested student will have ar find access to Braun's
manual.

The definition of regions and smaller divisions is somewhat subjective and arbi-
trary. Braun remarks that "Even though a region is named for the climax asscciation
normally developing within it, it should not be assumed that the region is coextensive
with the area where that climax can develop.” As defined by her, a climax association
is said to possess a unity throughout its geographic extent Tesulting from:

1. some uniformity in particularly the dominant floristic components,
2. essential uniformity in physiognomy (general appearance), and
3. common historical and/or genetic origin.

However, there exists considerable variation within any region or section as re-
gards the composition of the flora or proportional representation of the dominant
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species. Such yvariation can be geographical, altitudinal, local, or successiomal.
In general, the varicus regions are defined primarily on the basis of their areas
of most characteristic development, but this does mnot preciude the occurrence of
localized pockets of a given region outside its mapped range. For instance, the
Mixed Mesophytic Region, per s¢, accurs only along the very westernmost periphery
of Virginia, yet it is possiblc to note the occurrence of fairly characteristic
mixed mesophytic associations at suitable places in the Ridge and Valley and Blue
Ridge physiographic provinces (where they are referred to as nzove forests').

Although the distribution of the various forest regions is largely determined
by climatic factors, it is interesting to compare physiographic provinces and forest
types to note an obvious relationship. Thus, the Mixed Mesophytic corresponds close-
ly to the Appalachian Plateaus province; the pak-Chestnut to the Mountains and North-
ern Piedmont; and the Southeastern Evergreen to the Coastal Plain. Even a person
who has little botanical knowledge can appreciate the obvious and characteristic
facies produced by the combination of a particular forest association and a certain
physiographic unit.

It must be recalled that on the basis of other criteria, quite different map-
ping of forest types will result. The map of Kuchler {1964) bears no resemblance
to that of Braun, owing to the fact that its various forest regions are defined in
different terms. FKuchler shows most of virginia to be ocecupied by oak-hickory-pine
forest; the Blue Ridge and southern half of the Ridge and Valley by Appalachian ocak
forest; and a few scattered areas by northern hardwoods, mixed mesophytic, and south-
ern floodplain forest. As one who has lived and travelled in the region for decades
with some awareness of vegetational cover, T feel partiality teo Braun's arrangement.

The regions recognized by Braun may be very briefly summarized as follows:

Miwad Mesophylic Forest

The mixed mesophytic forest is characterized by the sharing of dominance among
several species of trees, notably beech, tulip poplar, basswood, sugar maple, sweet
buckeye, chestnut, red and white ozk, and hemlock. This association develops only
on moist but well-drained soils. Braun states: vIt occupies a central pesition in
the deciduous forest as a whole, and from it or its ancestral progenitor, the mixed
Tertiary forest, all other climaxes of deciduous forest have developed." The impor-
tance of this region in the study of particularly humus-inhabiting organisms must
therefore be emphasized, as it represeénts an environmental type of comsiderable
antiquity and stability. In Virginia, the best development of this forest is to be
seen in the far southwestern counties of Wise, Dickenson and Buchananm, although
decades of promiscuocus logging have considerably altered the original aspect of the
association in most places. To be sure, small local pockets of this association are
to be found in deep, cool watercourses along the Blue Ridge and in many wateTs gaps
of the Alleghenies. A feature not emphasized by Braun is the frequency of magnolias
of several species, notably, Magnolia tripetala.

Oak-Chestnut Forest

Braun defines the oak-chestnut forest region by "...the former dominance of
oak_chestnut forest on most of its slopes, and by the dominance of white oak forest,
particularly on the broad expanses of the Great Valley." This region and its several

local sections occupy most of mountainous Virginia, and in fact, extend also to the
east across the northern Piedmont. It must be recalled that within the region as
mapped, there exists a complex mosaic of oak-chestnut (now largely ocak-hickory) forest
with pine forests in drier environments and mixed mesophytic in the damper. Often

all three forest types may be seen in contiguous places along a given mountain range.

At higher elevations {chiefly above 4,500 feet in the Iron Mountains of Virginia),
the oak-chestnut forest is replaced by a more boreal type of association in which
sugar maple, yellow birch, beech, and buckeye are the dominant trees. This
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"porthern hardwood" forest is conspicucus on the eastern slope of Mount Rogers,

for instance. It is in turn succeeded above by the spruce-fir stands with scarcely
any intergradation. Along the streams the northern hardwood facies merges into
cove forest with no intercalation of oak-chestnut.

Oak-pine Forest

The oak-pine forest is correctly considered by Braum as a sort of transitional
region between the Appalachian forest and the evergreen region of the Southeast.
The climax association is one of oak and hickery, but the abundance of pines in sec-
ondary forests and their general occurrence, even in the climax, justifies the recog-
nitien of a major regiomal type. It is best developed in Virginia in the southern
Piedmont ("Southside Virginia").

Southeastern Evergreen Forest

In the usage of Braun, the southeastern evergreen forest region extends from
the James River south and west as far as eastern Texas, and is distinguished by the
preponderance of evergreens, particularly longleaf pine. It contains, however,
abundant broadleaf forest representation.

Braun arbitrarily draws the northern limit of this region at the James, partly
because of a major change in soil type there, and because the characteristic long-
leaf pine does not extend farther north. She emphasizes, however, tThe numerous
other species characteristic of the region do occur sporadically as far northward
as New Jersey.

Kuchler's map of "Potential Natural Vegetation™ (1964) does not include a
southern evergreen category; however, his "Southern Floodplain Forest," characterized
by oaks, blackgum, and cypress, likewise terminates in Virginia south of the James.

Although the Coastal Plain is a relatively young surface as far as its avail-
ability as an environment is concerned, nonetheless the Southeastern Evergreen Region
contains a mumber of ancient types of plants which are either endemic or else repre-
sented sporadically in the Appalachians or the interior of the continent. The
Coastal Plain populations in these forms must be censidered as migrant relicts (have
survived fragmentation of their original distribution and moved into areas which have
become available since that event). M. L. Fernald devoted many years to the flora of
southeastern Virginia, but much field work remains to be done, and the speed at which
the region is being urbanized or otherwise modified imparts a sense of urgency to such
studies.
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VASCULAR PLANTS
Duncan M. Porter

Introduction

Virginia has been tardy in producing an authoritative list of its Endangered
and Threatened plant species, having been preceded in this regard by several other
southeastern states: Alabama (Thomas, 1976), Georgia (McCollum and Ettman, 1977),
North Carolina (Hardin ¢t al., 1977), West Virginia (Fortney et al., 1978}, and
Tennessee (Committee for Tennessee Rare Plants, 1978). MNevertheless, there has been
a long history of concern regarding our botanical rarities. 1In 1957, the Garden Club
of Virginia prepared a list of wildflowers that should be conserved, and in 1968,
the Virginia Federatien of Garden Clubs published a list of native plants needing
protection in the Commonwealth. The former list was greatly expanded by colleague
Leonard J. Uttal (Uttal, 1969), and an unpublished 1972 revision of this list served
as the starting point for the Plant Committee. The Committee made many recommenda-
tions for additions and deletions, working through three further revisions of this
list to produce that which fellows. Comments from others at and following our
May 1978 meeting alsc proved helpful. In all, about 500 vascular plant taxa were
ccreened for the list, roughly 20 percent of Virginia's flora.

Only native piants were considered for inclusion by the Committee. All intro-
duced, cultivated, or escaped and naturalized species were eliminated from the list.
In addition, all uncommon native species which proved, on close examination, to be
weedy (%.e., they thrive under conditions of disturbance by man) also were eliminated.

Data on which the list is based were gathered from herbarium specimens, litera-
ture citations, and field observations. Collections were examined at the following
herbaria: Cathalic University, College of William and Mary, George Mason University,
James Madison University, 01d Dominion University, Randolph-Macon Women's College,
the Smithsonian Institution, and Virginia Polytechnic Institute and State University.
Several sizable collections remain to be examined. The publication of the first part
of the Atlas of the Virginia Flora (Harvill et al., 1977) has provided much useful
information regarding the distributions of the monocotyledons of the state. This is
the reason that they comprise such a disproportionate percentage of the Special Con-
cern and Status Undetermined portions of the list. All species in the Atlas recorded
from five or fewer counties were considered for inclusion. Publication of the second
part on dicotyledons should add a larger number of them for consideration.

It should be obvious that more species remain to be added to the list, and any-
one with suggested additions should contact the author. New ccllections undoubtedly
will reveal additional plants in need of protection, while others will be found to be
more common than present information indicates. Data are needed especially for those
species currently in the category of Status vndetermined. Information on the distri-
butions, habitats, and ecology of all species must continue to be accumulated, so
that the list may be kept up-to-date. The present list is only the first step in
protecting our valuable floral heritage.

A few taxa which had been thought to be Endangered or Threatened, upon more <on-
centrated study were found merely to have been seldom collected. Further field study

3l
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may prove this to be true of others on the Iist, particularly those in the category
of Speeial Concern. Our knowledge of the distribution, ecology, and life history
of many taxa is still poor. In interpreting the distributions given in the list,
it must be remembered that the ranges given consist of all recarded and/or verified
county records for each taxon. Scme may no longer be extant, and others surely re-
main to be discovered.

There are 47 Virginia taxa of vascular plants which have been proposed for
official listing under the federal Endangered Species Act of 1973. The fallowing
plants on that propesed list were excluded from cur list for the reasons stated:

fsoetes virginica N, E. Pfeifer [Virginia Quillwort) - synonymous with
Isoetes melanopoda Gay § Durieu, a widespread species.

dspleniun X wbencides R, R, Scott (Scott's Spleenwort) - a sterile hybrid.
Adsplenium X Rentuckisnse McCoy (Kentucky Spleenwort) - a sterile hybrid.

Seirpus flaccidifolius (Fern.) Schuyler (Reclining Bulrush) - grows in
man-disturbed, weedy habitats.

Calamogrostis porteri Gray (Porter's Reedgrass) - common in certain habitats.
Paniewn aculeatuwn Hitehc. § Chase (Panic Grass) - no Virginia collections known.

Oxypoiie canbyi (Coult, § Rose) Fern. (Canby's Hog-femnmel} - no Virginia
collections known,

Eupatorium paltenmse Fern. (Eupatorium) - synonymous with Eupatoriuwm mohril
Greene [Johnson, 1974), a weedy species.

The following were considered as being of Special Comcern rather than Endangered
or Threatened, for the reasons indicated:

Trillium pusilium var. pirginicum Fern. (Dwarf Trillium) - more widespread and
common than eriginally theught (see Roe, 1978}.

Platanthera flavg (L.) Lindl. (=Habenaria flava L.) (Pale Green Orchid) - not
uncommon in Virginia.

Platanthera peramoena (Gray) Gray (= Habenaria peramoena Gray) (Purple Fringe-
less Orchid} - not uncommon in Virginia.

Echinacea laevigata (Boynton § Beadle) Blake (Purple Coneflower) - not uncommon
locally in Virginia, some evidence that it is weedy.

Cardamine longii Fern. (Long's Bittercress) - apparently not uncommon in
Virginia,

Rhododendron bakeri Lemmon § McKay (= Rhododendrowm cumberiandense E. L. Braun -
(Red Azalea) - apparently not vncommon in Virginia.

Anemone minima DC. (Dwarf Anemone) - not uncommeon in Virginia,

Clematis addieonii Britt. (Addison's Leather-flower) - not uncommon locally in
Virginia,

Finally, the feollowing were considered as being Status Undetermined rather than

Endarngered or Threatened, for the reasons indicated:

Carex biltmoreana Mackenzie (Biltmore Sedge)} - no Virginia collections seen.

Carex chapmemni Steud. (Chapman's Sedge} - no Virginia collections seen.

Tler amalanchier M. A. Curtis (Sarvis Hoily) - no Virginia collections seen.

Herastylis naniflora Blomquist (Dwarf-flowered Heart-leaf) - mo Virginia
collections seen,
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Pyenanthemn monotricim Fern. (Mountain Mint) - perhaps a hybrid (Gleason
and Cronquist, 1963).

Neatronia wnbellula Raf. (Nestronia) - no Virginia collections seen.

Bacopa stragula Fern. (Water Hyssop) - perhaps not a distinct species.

Within historical times, two species of Virginia's vascular plants apparently
have become extinet, and nine which at one time occurred in the Commonwealth have
become extirpated from within its borders. These extirpated species also are rare
elsewhere, being either Extirpated, Endangered, or Threatened where they cccur in
surrounding states. Our most up-to-date information indicates that there are
23 Endangered, 33 Threatened, 103 Speetal Concern, and 174 Status Imdetermined taxa
as well. Only these taxa in the categories of Ertinct, Extirpated, Endangered, or
Threatened are given detailed species accounts. For those under Special Concern
and Status tdetermined, given in order are scientific name, common name, and known
or reported distribution by physiographic region (Mountains, Piedmont, and Coastal
Plain) and county (or city where appropriate). Taxa are arranged alphabetically by
division, class, arder, family, genus, and species under the various catepories of
endangerment. Fern allies (Equisetophyta and Lycopodephyta), ferns {Pteridophyta},
conifers (Pincphyta), and flowering plants (Magnoliophyta) follow in that order.

The two Extinet species occurred in the Coastal Plain, while seven of the
Extirpated species also were mainly Coastal Plain in distribution, three being in
the Mountains. Fourteen of the Endangered taxa occur primarily in the Mountains,
five {all monocots) in the Coastal Plain, and four in the Piedmont. Twenty-five
aof the Threatened taxa are primarily in the Mountains, six (all menocots) in the
Coastal Plain, and one in the Piedmont. Of the 103 taxa of Special Coneern, 52 are
distributed primarily in the Mountains, 41 (including 23 monacots) in the Coastal
Plain, and 10 in the Pjedmont. Of the 174 Status Undetermined taxa, 93 (including
69 monocots) primarily oceur in the Ceastal Plain, 56 in the Mountains, and 16 in
the Piedmont, while the ranges of 9 are unknown.

These ranges within Virginia recveal two important facts regarding our flgre and
Endangered vasecular plants. First, that the Piedmont is poor in such taxa. Indeed,
Virginia's Piedmont is poor in number of species gencrally, being surrounded by areas
which are much richer floristically (Harvill, 1965). Harvill hypothesizes that this
situation is due to the areas of Mountains and Coastal Plain serving as refugia for
large mmbers of species during the Pleistocene glaciations, while such areas were
rare or absent in the Piedmont. Positive evidence for this hypothesis is provided
by the present study. Second, that the Rare and Endangered taxa of the Coastal
Plain occur primarily in aquatic habitats. Most of the monocots, and many of the
dicots, of the Coastal Plain which fit into our categories of endangerment are
aquatics. As might be expected, taxa in the Mountains tend to occur either on iso-
lated mountain tops or in rich, undisturbed forest habitats.

The phytageographic relationships of our Rrtinet, Extirpated, Threatened, or
Endangered species are overwhelmingly with the Eastern Deciduous Forest Province,
25 taxa being distributed primarily within this area. In addition, there are 13
Southern Appalachian endemics, five of these being endemic to Virginia. Six {6} taxa
extend to Virginia from the Boreal Province. Seventeen (17) taxa are distributed
primarily in the Ceastal Plain Province, three being endemic to Virginia. Three
species are distributed to the southwest, one is Cosmopolitan, and one is Pantropical
in distribution.

Many of these taxa are at or near the limits of their ranges in Virginia; they
are disjunct or peripheral in distribution. Others are widespread but scarce. All
are restricted to habitats which are quite local or rare in the Commonwealth. Many
of these habitats are becoming rarer because of the activities of man.

Both disjunct and peripheral zfaxa may be more abundant elsewhere, but this should
not be used as an excuse to ignore their degree of cndangerment in Virginia, Disjunct
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taxa usually fare better in this regard. Peripheral taxa, on the other hand, often
are given low priority for protection. This is a mistake. Fortney et al. (1978)
have pointed out the importance of peripheral populations as genetic reservoirs for
desirable characteristics usable by man, Members grow under more stringent environ-
mental conditions than do those growing closer to the center of distribution.
"Nearly all varieties of plants selected for drought and winter hardiness are de-
rived from populations of species at their extreme geographic limits." (Fortney

et al., 1978). Thus our peripheral and disjunct rarities potentially may have great
economic value.

Virginia provides a diversity of habitats supporting a native flora of unusual
richness. Some of these habitats (e.g., shale barrens, sphagnum bogs, fresh-water
marshes, high-mountain rock ocutcrops) are restricted in distribution, and the species
which grow in them in turn are restricted to such habitats, It is these species
which are Rare and Endamgered in Virginia. Most are Fndangered because of habitat
destruction or alteration by man, or his effluents and byproducts. Endangered
species and endangered habitats are inseparable; one cannot be protected without
protecting the other.
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SPECIES ACCOUNTS

ENDANGERED (2Z)

WOODLAND HORSETAIL Equisetun sylvaticum L.
Division: Equisetaphyta Order: Equisetales
Class: Equisetopsida Family: Equisetaceae

Description: Differs from common horsetail, Equisetum arvenge L., in having
lateral branches branched again, thus producing a beautiful lacy, feathery
appearance. Sheaths tend to have leaves fused together in groups. Strobilus
borne upon slightly modified upright hranch rather than on a wholly separate
non-photosynthetic branch as in Equisetum arvense.

Present Range: C(ircumboreal, north of 40° North latitude for the most part.
Virginia is the extreme southern limit im eastern North America.

Distribution in Virginia: Known only from single localities in Frederick and
Shenandoah counties, respectively (Figure 1).

Habitat and Mode of Life: Major reproduction by rhizome propagation, forming
extensive clones at edges of woods and within swampy woods.

Reproduction: Sexual reproducticn pteridophytic: spores disperse into appro-
priate habitats (usually exposed soil banks) and form tiny pin cushion-like
gametophytes. Fertilization occurs and young sporophytes, sometimes more than
one, appear. However, rhizome propagation is practically the rule. New colo-
nies formed by sexual reproduction are probably rare.

Status: FEndangered. The Frederick County locality may be destroyed by lumbering.

Protective Measures Proposed: Usually well-established colonies are "immortai”
so long as the surroundings remain the same. What this means is that the
habitat and community should be preserved. Both known localities are within
the boundaries of the George Washington National Forest.

Remarks: The records constitute terminal populations that represent the end of
the diffusion of this species southward.

References: Fernald (1950); Wherry (1961); Faulconer (1973).

Authors: Warren H. Wagner, Jr. and Florence 5. Wagner.
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Figure 1. Distribution of Equisetwm sylvaticum, Botrychiwm multifidum,
and Ophioglossum pseudopodum in Virginia
LEATHER GRAPEFERN Botrychiwn multifidum (Gmel.) Rupr.
Pivision: Pteridophyta Order: Ophioglossales
Class: Filicopsida Family: Ophioglossaceae

Description: Medium- to large-sized grapefern with thick-textured foliage.
Evergreen (wintergreen), the year's single leaf lasting until the following
spring, when it is replaced by a new leaf. Segments oblong or ovate, rounded.

Present Range: Reaches its known southern limit in Virginia. Primarily a
borcal species, extending at higher latitudes around the globe. Becomes
common in northern New England, the Great Lakes states, and Canada.

Distribution in Virginia: Very rare and local in the Shenandoah National Park,
Page and Madison counties (Figure 1).

Habitat and Mode of Life: Grassy fields and woods edges especially. Often found
around shrubs. Fasily overlooked or confused with the much more abundant
Botryehiun dissectum Spreng.

Reproduction: Entirely sexual, so far as is known. Spreads by spores. The
sexual plant is subterranean and mycorrhizal.

Cultivation: Not normally cultivated, except for research purposes. Even then,
very difficult and usually not successful.

Status: FEndangered. The peripheral populations in Virginia are small in size
and could readily be eliminated by vandalism or destruction of the habitat,
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Protective Measures Proposed: It is necessary to hold back succession at Big
Meadows and similar places. If normal succession takes place, without fire
or other factors to keep the habitats at status quo, the species will
disappear,

Remarks: As is the case with all isolated populations at the edges of their
range, the colonies of this species may prove to have considerable genetic
interest.

References: Wagner (1943b),

Authors: Warren H. Wagner, Jr. and Flerence S. Wagner,
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NORTHERN ADDER'S TONGUE Ophioglossum pseudopodwn (Blake) Farwell
Division: Pteridophyta Order: Ophioglossales
Class: Filicopsida Family: Ophioglossaceae

Description: Plant looks like a small terrestrial orchid in some respects;
easily overlooked. The single 1eaf is divided into an elliptic sterile seg-
ment and a narrow stalk-iike fertile segment; whole leaf rarely more than
30 centimeters high.

Present Range: Virginia north to Canada, west along the Great Lakes to Washing-
ton and north to Alaska.

Distribution in Virginia: Known only from meadows in Highland County (Figure 1).

Habitat and Mode of Life: Pastures, meadows, edges of marshes, grassy shores.
Tf a single individual is found, the probability is very high that mumercus
other individuals will be found, as the plant is highly clenal, propagation
being accomplished by root proliferations. The roots run cut laterally and
send up new plants at intervals of several centimeters.

Reproduction: Mainly by root propagation but rarely sexual reproduction oCcurs.
The spores percolate down into the soil where they germinate in the absence
of light and form narrow brown or tan gametophytes to one centimeter long.
Fertilization occurs below ground on the non-photosynthetic gametophytes.
Nutrition is provided by mycorrhizal fungi that exist in the tissues.

Cultivation: Rarely or never cultivated.

Status: Endangered. Well-developed in the meadows of Highland County, but
easily overlooked. The species is much more common in New England and the

Great Lakes area.

Protective Measures Proposed: The marshes and meadows of Highland County should
be managed by cattle grazing and the like so that they do not return to
forests. Not only are there interesting populations of this fern, but there
are some unusual animals as well, including some southern outposts of north-
ern butterflies.

Remarks: Traditionally associated with Ophioglossum pycnoatichum Fern. Both
Taxa have been made varieties of Ophioglossum vulgatum L. Ophioglogsum
pyenogtichm is already known from approximately 40 counties in Virginia and
will probably be found to occur in all counties of the state. It differs
from Ophioglossum pseudopodion in approximately a dozen characters.

References: Wagner (1971). (This paper discusses the southeastern and the
northern species in more detail than any other.)

Authors: Warren H. Wagner, Jr. and Florence S. Wagner.
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CHESTNUT LIP-FERN Cheilanthes castanea Maxon
Division: Pteridophyta Order: Polypediales
Class: Filicopsida Family: Adiantaceae

Description: Small scaly rock-fern with fronds 15-20 centimeters long; rachis
and axis of pinnae provided with scales to 0.25 millimeters broad; lamina
not densely tomentose beneath, only villous; trichomes chestnut-colored.

Present Range: Northern and central Mexico and southern Arizona and New Mexico
to Texas and west of Oklahoma City (Knobloch and Lellinger, 1969).

Distributicn in Virginia: Reanoke and Montgomery counties (Figure 2).

Habitat and Meode of Life: Epipetric on shale barrens.

Reproduction: Apogamous. 'The spores have the same chromosome mumber as the
sporophyte. The gametophytc does not undergo fertilization; instead the
sporophyte grows directly from the gametophytic tissue by conversion. This
may be adaptive, a way of counteracting the problems of drought in rock
habitats.

Cultivation: Not gemerally cultivated. It might make an attractive rock
garden specimen,

Status: Zndangered. Extremely lecal and known from only Montgomery and
Roancke counties. Also found in Grant County, West Virginia.

Protective Measures Proposed: Prevent destruction of the shale barrens on which
the plants grow.

Remarks. A striking disjunction of over 1,000 miles from the metropolis for
this species in the Southwest. Resembles Cheilanthes tomentosa Link, which
1s much more densely pubescent below, has gray trichomes and narrower scales
on the axes.

References: Knoblock and Lellinger (1969).

Authors: Warren H. Wagner, Jr. and Florence $. Wagner.

* A % & Rk k %k

SPREADING MARGINAL WOODFERN HYBRID Dryopteris eampyloptera X marginalis
Division: Pteridophyta Order: Polypodiales
Class: Filicopsida Family: Aspleniaceae

Description: Very showy, large woodfern. Frond outline ovate, with exaggerated
lower pinnules on the basal pinnae. Cutting 3X pinnate. Seri submarginal.

Present Range: So far only known from the mountains of Virginia.

Distribution in Virginia: Occurs in rich woods on slope above Mountain lake in
Giles County (Figure 2).

Habitat and Mode of Life: Rich sugar maple and hemlock forest on a steep slope.
Parent Drycpterte marginalis is most common on the higher, drier, upper slope;
parent Dryopteris campyloptera on the lower, moister slope.

Reproduction: Although a sterile triploid, this fern has the ability to form
vigorous clones by vegetative propagation. Some of the colonies are more
than 15 feet across and contain numerous plants. They may be very ancient.

Cultivation: Makes a beautiful garden plant, but this fact should not he

advertised.
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Status: Endangered. Due to the possibility of exploitation or vandalism.
Dostruction of the habitat would be tragic because there are many rare ferns
at this locality, including the present one.

Protective Measures Proposed: Make the habitat a protected natural area and
keep out all "developments.™

Remarks: This plant has scientific importance because it has cytogenetic
Features that have contributed to unravelling the evolutionary relationships
of woodferns.

References: Wagner and Wagner (1966); Wagner (1970).

Authors: Warren H. Wagner, Jr. and Flerence S. Wagner.
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OSTRICK FERN Matteuceia struthiopteris (L.) Todaro
Division: Pteridophyta Order: Polypodiales
Class: Filicopsida Family: Aspleniaceae

Description: Showy, tall fern, with narrowly oblanceolate fronds widest above
middle {iike ostrich plumes). Fronds bornme in a crown. Pinnae linear,
deeply pinnatifid. Fertile fronds short and borne in center of frond cluster,
completely dimorphic; sporophylls turning dark chocolate-brown and waiting
until early spring of following year before spore discharge.

Present Range: In Noerth America from Alaska across to Newfoundland and down to
Virginia and the mountains of West Virginia. Also a widespread garden
plant in the northern United States and Canada.

Distribution in Virginia: Fairfax County (Figure Z).

Habitat and Mode of Life: Clone-former in alluvial soil with circumneutral pH.
Habitats normally shady.

Repreduction: There are two types of stems: the uprights form the crowns and
send out horizontal laterals which are very narrow and produce mew uprights.
This manner of growth enables the ostrich fern to form huge stands. The bulk
of reproduction is thus by vegetative propagation. The sexual life cycle is
similar to that of Dryopteris and 4thyrium, the classical cycle illustrated by

most texts.

Cultivation: Extremely popular as a hardy border plant. The most cultivated
native fern.

Status: Endangered.

Protective Measures Proposed: So long as springy areas and flocdplains where
the species grows are maintained and preserved, there should be no reasen for

the ostrich fern to disappear.

Remarks: This extremely distinctive fern is reaching its southern limit in
Virginia. One should be careful about new introductions from spores of
garden-grown plants.

References: Lleoyd (1968).

Authors: Warren H. Wagner, Jr. and Florence S. Wagner.
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marginalis and Matteuccia struthiopteris in Virginia

INTERRUFTED ROYAL FERN Osmunda X ruggii R. Tryon

Polypodiales
Osmundaceae

Order:
Family:

Division:
Class:

Pteridophyta
Filicopsida

Bescription: A large, showy fern of damp places.
between the Interrupted Fern, Osmunda claytoniana L.
Oemunda regalis L., of which it is a natural hybrid.

and Royal Fern,

Present Range:
tains of Virginia,

Intermediate in morphology

Known at present from only one natural populaticn in the moun-

Distribution in Virginia:

Potts Mountain, Jefferson National Forest, Craig

County, Virginia, where it is well-known to botanists and feoresters (Fig.3),

Habitat and Mode of Life:

The single large colony known occupies ah area of

Reproduction:

approximately 16.5 x 6.1 meters at the bottom of a rocky ravine, growing in
association with three Ogmunda species -- Osmunda cimnamomea, Osmunda
elaytoniana, and Osmmda regalis.

Only by vigorous vegetative propagation by rhizome growth and
fragmentation. At present about 70 plants are known. They are probably all
derived from an original mother plant, and the colony is estimated to be
greater than 1100 years cld. There is no reason why the colony should not
continue to expand for thousands of more years.
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Status: Endangerad. Destruction of the surrounding forest might totally wipe
out the colony. Also, vandalism or removal of plants for horticultural
purposes could seriocusly threaten the colony.

protective Measures Proposed: This is the responsibility of the United States
Forest Service authoritiecs, who have been fully informed of the unique nature
of this plant.

Remarks: A plant of phylogenetic significance for demonstrating relationships
within the genus Cemunda. Also of significance for being the solitary known
population of this fern.

References: Wagner et al. (1978).

Authors: Warren H. Wagner, Jr. and Florence 5. Wagner.
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BULRUSH Seirpus ancistrochaetus Schuyler
Division: Magnoliophyta Order: Cvperales
Class: Monocotyledoneae Family: Cyperaceae

Description: Tufted perennial herbs with short, tough, fibrous rhizomes; lower
Teaves to 8-10 millimeters wide, 40-60 times as long as wide; flowering stems
8-12 decimeters high; spikelets ovate, 3-5 millimeters long, 2-3 millimeters
wide, in numerous glemerules at apices of arching rays of inflerescences;
floral bracts 1.5 to 2.5 millimeters long, elliptic, slightly mucronate,
brown or blackish-brown; perianth bristles @, firmly attached to well-developed
receptacles, about as long as achenes, densely covered almost to base with
thick-walled, sharp-pointed, retrorse teeth; achenes mostly obavate, about
1-2 millimeters long. (after Schuyler, 1962, 1967) .

Photographs: Schuyler (1962).
Iilustrations: Schuyler (1962).
Present Range: Massachusetts, Vermont, New York, Pennsylvania, and Virginia.

Distribution in Virginia: Mountain counties of Alleghany and Rockingham (Fig.3).

Habitat and Mode of Life: Shallow acidic ponds.

Reproduction: Presumably sexual and asexuzl (by rhizomes).

Status: Endangered. Known from only two localities in Virginia, and the distri-
Bution to the northeast is scattered. Considered Endangered throughout its
range by the Smithsonian Institution (Ripley, 1975).

Protective Measures Proposed: The two ponds in which this species is known to
occur should be protected from pollutien and development. The Alleghany
County locality is within the boundaries of the Jefferson National Forest.

Remarks: This species is thought to be a relict (Schuyler, 1962). In Virginia
it is disjunt from Pennsylvania and at the southern limit of its range.

References: Schuyler (1962, 1964, 1967); Harvill (1976); Ripley (1975).

Author: Duncan M. Porter,
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MAIDEN CANE Panicum hemitomon Schult.
Division: Magnoliophyta Order: Cyperales
Class: Monocotyledoneae Family: Poaceae

Description: An aquatic or semiaquatic perennial with creeping rhizomes;
culm 5-15 decimeters high. The very narrow, elongate panicle, subsessile
glabrous spikelets, and numercus sterile shoots with overlapping, usually
densely hirsute sheaths are the major distinguishing characteristics. Leaf
blades of fertile shoots scabrous con upper surfaces and glabrous beneath;
spikelets 2.2 to Z.7 millimeters long; first glume 3-nerved, second 5-nerved.

Present Range: Overall, the species is distributed on the Coastal Plain from
New Jersey to Texas. Also reported from Tennessee.

Distribution in Virginia: Reported from the City of Chesapeake and Isle of
Wight and Sussex counties in the southern Coastal Plain (Figure 3).

Habitat and Mode of Life: Swamps, ponds, ditches, marshes, and pools.

Reproduction: Unknown,

Status: Endangered. Draining of swamps and marshes has destroyed populations
of this plant, especially around the City of Chesapeake.

References: Fernald (1950); Hitchcock and Chase (1950); Gleason and Cronquist
(1963); Radford et al. (1968); and Mayes (in press).

Author: Richard A. Mayes.
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Figure 3. Distribution of Jsmunda X ruggii, Scirpus ancistrochaetus,
and Panicum hemitomon in Virginia
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FANIC GRASS Fanicum mundum Fern
Division: Magnolicphyta Crder: Cyperales
Class: Monocotyledoneae Family: Poaceae

Description: A perennial with vernal and autumnal forms; culms densely cespitose,
erect, 5-14 decimeters high in vernal phase. The small oveid te ellipsoid,
densely pubescent spikelets, glandular-spotted sheaths, and 7 to 8 nerved
lemmas are the major distinguishing characteristics. teaf biades generally
glabreus but papillose-cillate basally; spikelets 1.8 to 2.2 millimeters long.

Present Range: Overall, the species is reperted from southeastern Virginia and
Durham County, Nerth Carolina.

Distribution in Virginia: Known only from the cities of Chesapeake and Virginia
Beach and the county of Sussex in the southern Coastal Plain (Figure 4).

Habitat and Mode of Life: Swamps and marshes.

ReEroduction: Unknown.

Status: ZEndangered. Development, especially in the urban arcas of its range,
has destroyed populations of this species; futurc development is threatening

others,
neferences: Fernald (1950); Hitchcock and Chase [1950); Gleason and Cronquist
(1963); and Mayes (in press).

suthor: Richard A. Mayes.
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ALKAL1-GRASS Puceinellia Ffaseiculata (Torr.) Bicknell
Division: Magnoliophyta Order: Cyperales
Class: Monocotyledoneae Family: Poaceae

Description: A weakly perennial species with stout culms, 2-5 decimeters high.
The ellipscid, compact and extremely short panicle with fascicled branches,
densely-flowered spikelets, small ovate glumes, and coriaceous, faintly-
nerved lemmas are the major distinguishing characteristics. Spikelets terete,

3-4 millimeters long.

Present Range: Overall, the species is distributed from Nova Scotia to Delaware
and south to Virginia; it is also reported from Utah, Nevada, and Arizona.

Distribution in Virginia: Reported from Accomack County in the Coastal Plain
(Figure 4).
Habitat and Mode of Life: Salt marshes.

Status: FEndangered.
References: Fernald (1950); Hitchock and Chase (1950]); Gleason and Cronquist
(1963); and Mayes (in press).

Author: Richard A, Mayes.
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LONG'S RED LILY Lilium catesbaei Walter var. Iowgii Fern.
Division: Magnoliophyta Crder: Liliales
Class: Monocotyledoneae Family: Liliaceae

Description: Bulb scales without long linear leaves arising from their tips.

Stem leaves alternate, erect or appressed, those of the lower and middle
stem blunt and obleng, the upper progressively smaller. Flowers 1 {-2)
erect, bright red and spotted toward the base; sepals and petals loosely
ascending, their slender claws rounding to blades with barely recurving
tips, larger blades about twice as long as claws; capsule broadly rounded
at summit (mostly taken from Fernald, 1940).

Lilium catesbaei var. cateshbaei {pine 1ily) has linear basal leaves
arising from its bulb scales, stem leaves acute to long-attenuate; sepals
and petals with blades about three times as long as claws, tips prolonged
and recurving, and capsule narrowed gradually to a beak.

Itlustrations: Small (1933); Radford et ai. (1968).

Photographs: Fernald (1940},
Present Range: Local on the Coastal Plain and Piedmont from Florida to Alabama

and southeastern Virginia, whereas the pine lily is known from no farther
than southern North Carclina and ranges west to Louisiana,

Distribution in Virginia: Coastal Plain, City of Suffolk and James City County.

Fernald (1940} cites one Virginia collection in his publication of var.
tongii, this from "sphagnous savannah-like swale east of Cherry Grave, south
of South Quay, Nansemond County (= City of Suffolk), July 21, 1939, Fernald
and Long no. 10,582 ... (Figure 4).
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Figure 4. Distribution of Panicum muwndwm, Puccinellia faseiculata
and Lildwnm catesbaed var. lowgii in Virginia
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Habitat and Mode of Life: Pinelands, savannas, swamps, and bogs.

Reproduction: Flowers in July in Virginia.

Status: PFrndangered (peripheral}. This species is not listed as Emdangered or
Threatened in Nerth Carolina.

References: Crandall-Bliss, D. (pers. comm., 1978); Fernald (1940, 18507 ;
Fox and Gedfrey (1949); Gleason and Cronquist (1963); Harvill et al. (1977};
Johnson (1969); Massey (1961); Radford et al. (1968); Small (1933).

Author: Donna M., E. Ware.
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NODDING TRILLIUM Trilliwm cermuawn L. var. cervuum
Division: Magnoliophyta Order: Liliales
Class: Monocotyledoneae Family: Liliaceae

Description: Stems to 6 decimeters high. Leaves not mottled, broadly rhombic
to rhombic-ovate, and obscurely petiolate. Flower on a recurved peduncle
5.25 millimeters long, nearly hidden beneath leaves; sepals lance-acuminate,
straight; petals with ascending bases and reflexed apices, white to rosy
pink, 5-9 millimeters wide; filaments stout, more than half as long as
lavender anthers which range from 2.5 to 4.5 millimeters long; ovary white
or pale, stigmas short, stout, and recurved,

Species that might possibly be confused with Trilliwm cermarn include
Trillium flexipes (Trillium gleasont), Trilliwm erectwm, and Trillium
cateshaei. Trilliwm flexipes is distinguished by leaves sessile, peduncles
3-12 centimeters long, and anthers white and longer than filaments; Tw{liiwm
erectum by leaves sessile, petals spreading from hase and occurring in sev-
eral colors, and ovary purple; Triliiwn cateshbaet by leaves ovate to widely
elliptic, sepals falcate, and anthers yellow.

T1lustration: Gleason (1952}.

Present Range: Newfoundland and Quebec to Wisconsin south to Nova Scotia, New
England, Delaware, Maryland and Virginia. According to Johnson (1969), the
specimens from the Carolinas that have previously been attributed to Trillium
cermam are actually Trilliwm rugelii . Trilliwn cermum L, var. maerant hum
Eames and Wieg. has a more westerly distribution, ranging from Vermont to
Saskatchewan and Mackenzie, south to Pennsylvania, Tennessee, Ohio, Indiana,

Illineis and Xowa.
Distribution in Virginia: Fauquier and Rockbridge counties (Figure 5]).

Habitat and Mode of Life: Alluvial forests, rich slopes, and other moist to
wet woodlands,

Reproduction: Flowering April to early May.
Status: FEndangered (peripheral).

References: Allard and Leonard (1943); Crandall-Bliss, D, (Pers. comm., 1978);
Eames and Wiegand (1923); Fernald (1950); Harvill (1970a); Gleason (1952);
Gleason and Cronguist (1963); Johnson (1969); Radford et al. (1968);
Strausbaugh and Core (1970).

Auther: Donna M. E. Ware.
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Figure 5. Distribution of Trilliwn cerruwm var. cermuum, Cypripedium reginae
and Jeotria medeoloides in Virginia

QUEEN LADY'S-SLIPPER Cypripedium reginae Walt.
Division: Magnoliophyta Order: OQrchidales
Class: Monocotyledeneae Family: Orchidaceac

Description: Perennial terrestrial herbs from a steut rhizome with fibrous rToots,
densely pubescent, to 9 decimeters high; leaves 3-7, cauline, ovate-lanceolate,
10-25 centimeters long, 6-16 centimeters wide, spirally sheathing stems;
flowers 1-2 (3-4), large and showy; floral bracts leaf-like, ovate-lanceolate,
to 13 centimeters long and 6 centimeters wide, sheathing ovary; upper sepal
ovate-orbicular, white, 3 to 4.5 centimeters long, 2.5 to 4 centimeters wide;
lateral sepals connate behind lip, white, 3-4 centimeters long, 2-4 centi-
meters wide; petals cblong-elliptic, spreading, 2.5 to 7 centimeters long,

1-2 centimeters wide; lip a subglobose sac, margins of aperture infolded,

rose streaked with white (to mostly white), 2.5 to 5 centimeters long, 1.5 to
3.5 centimeters wide; staminode ovate, white streaked with purple spots 1.5
centimeters long, about 2 centimeters wide; capsule ellipsoid, erect, 4 centi-
meters long, 1.5 centimeters in diameter; flowering May through August (after

Luer, 1975).
Photographs: Duncan and Foote (1975), Luer (1975).
Illustrations: Gleason (1952), Luer (1975).

Present Range: Southeastern Saskatchewan to Newfoundland, south to Missouri,
Illinois, Indiana, Ohio, Maryland, and New Jersey, and in the Appalachians
to Tennessee, Georgia, and Nerth Carolina.
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Distribution in Virginia: Mountain counties of Rockingham, Shenandoah, and
Warren. ouch a spectacular orchid is unlikely to occur elsewhere without
yet having been discovered (Figure 5).

Habitat and Mode of Life: Wet, open areas near bog margins.

Reproduction: Presumably sexual.

Status: Endangered. Such a large and showy orchid is easy prey for the wild-
Tlower enthusiast. Unfortunately, like most lady's-slippers, it does not
easily survive transplanting. Considered to be Endangered ot Extirpated
in North Carolina (Hardin et al., 1977). Restricted in West Virginia
(Fortney et al., 1978), where it is found in only three counties, and
Bndangered in Tennessee (Committee for Temnessee Rare Plants, 1978), where
found in only one county.

Protective Measures Proposed: Habitats in which this species 1is known to grow
must be protected from development, and the plants themselves must be pro-
tected from collectors of flowers and rhizomes.

Remarks: As Fernald (1950) was the first to point out, and many have echoed:
Wplant liable to extinction through raids by nurserymen and would-be
cultivatoers.”

References: Fernald (1950); Gleason (1%52); Gleason and Cronquist {1963};
Duncan and Foote (1975); Luer (1975); Hardin ef al. (1977); Committee for
Tennessee Rare Plants (1978); Fortney et al. (1578).

Author:; Duncan M. Porter.

k * X kK kK & ¥ X

SMALL WHORLED POGONIA raotria medecloides (Pursh) Raf.

Syn. Pogonta affinis Austin

Order: Orchidales

bivision: Magnoliophyta
Family: Orchidaceae

Class: Monocotyledoneae

Description: Scapose perennial, stem greenish-white, glaucous, bearing two small
alternale leaves at base. Involucral leaves bornme in a single whorl of five
or six, whorl soon reflexing. Flowers cne or two greenish-yellow, terminating
stem; peduncle shorter than cvary; sepals linear-lanceolate, as long as petals
to 1.5 times as long.

The whorled pogonia, Isotria verticillata, sometimes occurs with Isotria
medeoloides, but it can be distinguished by the absence of the two small
jeaves near the base of the scape, sepals usually brown-purple, 2-3 times as
tong as the petals, and the peduncle longer than the ovary.

Illustration: Hardin et al. (1977). Illustration and photographs: Luer (1975).

Present Range: Maine south to North Carolina; also southeast Misscuri, Iilinois,
and Michigan.

Distribution in Virginia: Piedmont - Buckingham County; Coastal Plain - Gloucester,
James City, and New Kent counties (Figure s).

Habitat and Mode of Life: Dry, open, deciduous or mixed pine-deciduous woodland.

Reproduction: The flowering period begins in mid-May in the South, approximately
two weeks later than Isotria vertiecillata. In certain localities Isotria
medeoloides 1s known to bloom annually, but in others it reportedly remains
dormant for a period of years, perhaps as long as 20 years, between blooming
$€aSONs.
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Status: Fndangered. This species is considered the most local and rare native
orchid of eastern North America, In 1924, only seventeen stations were known,
and over recent years more stations have been destroyed than new stations
discovered. Classed as Endangered by the Smithsonian Institution (Ripley,
149757,

Remarks: This orchid is extremely difficult to transplant because even slight
root injury renders it highly susceptible to damaging fungus infection.
Igotria medeoloides was first found in Virginia by E. J. Grimes in 1921
in open white oak woods near Williamsburg. Over the years other faculty
members of the College of William and Mary have visited the site, noting
degrees of abundance year-to-year that have varied from one plant to fifteen
to "several colonies," or occasionally none observed at all. The species
was last seen in this locality in the early 1970's by the late J. T. Baldwin,
Jr,, who had been monitoring the site since 1839. Although a search made
in the spring of 1978 revealed only Igotria verticillata, there is reason to
believe that Tgetria medeoloides still occurs at this site. There is encroach-
ment on this area by a housing sub-division, a golf course, a state mental
hospital, and potentially by one of the alternative routes for the proposed
extension of Virginia Route 199; but to date the habitat has not been
destroyed.
B. J. Harvill discovered the Buckingham County station in the late 1260's,
The New Kent County and Gloucester County occurrences are reported in Massey

{1953 and 1961},

References: Baldwin {1957, 1968); Correll (1950); Fernald (1947, 1950); Gleason
{1952); Gleason and Cronquist (1963); Grimes (1921); Harvill (1965, 1969b,
1970a); Harvill et af . (1977); Henry et gl. (1975); Luer (1975}, Massey (1953,
1961); Ripley (1975); Steyermark (1963); Taylor {1934).

Author: Donna M. E. Ware.
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ROUND LEAVED CATCHFLY Silene rotundifolia Nutt.
Division: Magnoliophyta Order: Caryophyllales
Class: Dicotyledoneae Family: Caryophyllaceae

Description: A short, slender, usually branched perennial with lower leaves
that are round to ovate. Flower superficially like that of Silene virginica
L., though on the average the calyx is longer and the petals are shorter.
Habitat requirements provide further differences between the two species.

Present Range: West Virginia and southern Ohic to Georgia and Alabama,
Distribution in Virginia: Dickenson and Wise counties (Figure 6]}.

Habitat and Mode of Life: Dry sandstone or occasionally limestone cliffs,

Status: Endangered, The two colonies known in Virginia consist of ten plants
on sandstone cliffs under a power line and near a railroad tunnel. If these
areas were cleared with herbicide spraying (which would be the most feasible
method in both areas) it would easily eliminate the colonies.

Protective Measures Proposed: The power company and railroad operating in the
vicinity should be notified of the location and status of the plant, and an
agreement should be reached to prevent spraying. As soon as this is accom-
plished, the status could change to Threatenad. The plant would maintain
itself without interference in the isolated localities.
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Remarks: A literature record of Smyth County is found in the Virginia Flora,
but examination of the herbarium at Virginia Polytechnic Institute and State
University and a conversation with A. B. Massey gave no indication of a speci-
men or locality.

References: Fernald (1950); Massey (1961).
Author: Douglas W. Ogle.
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Figure 6. Distribution of Sileme rotundifolia, Portulaca gmallid
and Betula wber in Virginia
17. SMALL'S PORTULACA Portulaca smallii P. Wilson
Division: Magnoliophyta Order: Chencpodiales
Class: Dicotyledeneae Family: Portulacaceae

Description: An erect, spreading, or prostrate annual bearing tufts of trichomes
in the axils of alternate, fleshy, linear to spatulate leaves to 8 millimeters
iong. Flowers terminal, surrounded by erect trichomes and a circle of leaves,
Petals five, pink. Stamens 8-12; capsule subglobose, seeds silvery-black
and tuberculate.

iliustration: Hardin et ail. (1977).

Present Range: Piedmont of Virginia (Brunswick County), North Carolina {five
counties) and Georgia {De Kalb County).
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Distribution in Virginia: Piedmont - Brunswick County, where discovered by
A. M. Harvill, Jr., in 1974 (Figure 6).

Habitat and Mode of Life: Granite outcrops.

Reproduction: Flowering and fruiting June-October.

Status: FEndangered. This rare endemic is known from relatively few localities
throughout its range. Quarrying is a particular threat to its habitat. Some
quarrying has taken place at the Gasburg locality, plus impacts of dumping
and the construction of a gravel road across the outcrop.

References: Cotter and Platt (1959); Hardin et al. (1977); Harvill (1976);
Murdy (1968); Radford et al. (1968); Small {1933); Ware, A. (pers. comm.,
1978); Wilson (1932},

Author: Donna M. E. Ware.

* * Kk ok R ok * k &k %

VIRGINIA ROUMD-~LEAF BIRCH Betula uber (Ashe) Fern.
Division: Magnoliophyta Order: Fagales
Class: Dicotyledoneae Family: Betulaceae

Description: A small deciduous tree averaging about 10.5 meters high with bark
indistinguishable from Betula Zermta L. The leaves are used as the major dis-
tinguishing characteristic. The largest leaf blades are approximately
5 centimeters wide, and 6 centimeters from apex to petiole, suborbicular-
cordate, and have 3-6 pairs of lateral veins. Leaf margins are coarsely
dentate, and the apex is broadly rounded. Smaller leaves (2 centimeters) of
fertile branches are often elliptical, Pistillate aments are erect, and are
shorter (1 to 1.5 centimeters) than those of Betula lenta.

Present Range: Smyth County, Virginia, is the only known locality. The entire
population is distributed along one-half mile of stream bank and flood plain

of Cressy Creek east of Sugar Grove.

Distribution in Virginia: See Present Range.

Habitat and Mode of Life: Other than the stream association, there seem to be
no special habitat requirements. The locality is similar to many other areas
in the immediate vicinity.

Reproduction: WNatural reproduction is occurring only in one limited site, and
all size classes are present in the population. The reproductive bioclogy is
unknown, although successful propagation has been accomplished by rooting
cuttings of the seedling stock.

Number in Captivity: There are approximately sixty cultivated specimens, mostly
at the U.S. National Arboretum. A specimen was recently given to the Bonn
Betanical Garden, West Germany, and another is growing at the University of
Michigan Arboretum. Some of these individuals will be returned to the origi-
nal site, some are to be outplanted, and a program to distribute other arbo-

retum material is underway.

Status: Endangered. An endemic plant, Betula wber is now restricted to only
one locality that might easily be destroyed. All individuwals and public
agencies having interests in the area have been notified, and almost all the
population is protected by fencing. Extensive searches in the surrounding
area have not found additional sites.
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Protective Measures Proposed: A committee te coordinate all activity (protection,
research, education, etc.) concerning the plant have made specific and general
proposals to help insure the continued existence of the site.

Remarks: The plant has been known by several common names, Ashe or Ashe's birch,
and the Virginia birch. Much of the danger to the plant comes from collectors.
Almost all the seedlings have been cut back, large bark samples have been
taken from the mature specimens, and without further control, damage will

continue,
References: Ogle and Mazzeo (1976}.
Author: Douglas W. Ogle.

k ok % k kK k K Kk %k %

FRINGED GENTIAN Gentiana erinita Froel.
Division: Magnoliophyta Order: Gentianales
Class: Dicotyledoneae Family: Gentianaceae

Description: Biemnial or annual herbs, stems 1-10 decimeters high; lowest leaves
spatulate, middle and upper ovate to ovate-lanceolate and broadly rounded to
subcordate basally, 7-25 millimeters wide; calyx 4-lobed, 1.6 to 4 centimeters
long, tube and lobes sharply keeled, lobes umequal; corclla 4-lobed, violet-
blue (rarely white), 3.5 to & centimeters long, lobes cuneate-obovate, wide-
spreading in sunshine, conspicuously fringed apically with sleader teeth 2-6
millimeters long; capsule with a short stipe; flowering in late fall.

{(mainly after Fernald, 1950)

Illustrations: Fernald (1950), Gleason (1952).

Present Range: Southern Manitoba to Maine, south to northern Iowa, Indiana,
Dhio, and Pennsylvania, and lecally in the Southern Appalachians to North
Carolina and perhaps Georgia.

Distribution in Virginia: Known only from a single locality in the mountain
county of Montgomery (Figure 7).

Habitat and Mode of Life: Wet meadow.

Reproduction: Presumably sexual. "Seeds often all blowing to new areas and the
plants disappearing from former stations." {Fernald, 1950).

Status: Endangered. The one small population is in danger from the area being
developed for housing. Also Endangered in North Carclina (Hardin et al.,
1977), and Fxtirpated from West Virginia, where once known from one locality
(Fortney et al., 1978).

Protective Measures Proposed: The locality, which is on private land, must be
protected from development. The plant must be protected from collectors.

Remarks: This attractive gentian has become very rare through being collected
by would-be wildflower gardenmers. Unfortunately, being an annual or biennial,
it rarely survives transplanting, let alone sets seed.

References: Fernald (1950); Gleason (1952); Gleason and Cronquist (1963);
Wadford et al. (1968); Hardin et al. (1977); Fortney et al. (1978).

Author: Duncan M. Porter.
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PETERS-MOUNTAIN MALLOW Tliamna coret (Sherff) Sherff
Division: Magnoliophyta Order: Malvales
Class: Dicotyledoneae Family: Malvaceae

Description: Perennial herbs from woody Thizomes, stems erect, branched, densely
stellate-pubescent, to 1 meter high; leaves maple-like, 5-7 lobed, less than
1 decimeter wide, lobes prolonged, terminal oblong-lanceolate margins dentate-
serrate, with acute sinuses; flowers clustered in axils of upper leaves,
fragrant, to 5 centimeters in diameter; calyx densely pubescent, 5-lobed,
lobes 1 to 1.5 centimeters long; petals 5, rose; flowering in July and August
(mainly after Fernald, 1550).

Photographs: Strausbaugh and Core (1932), Sherff (1946).
Present Range: Endemic to Virginia.

Distribution in Virginia: Known only from Peters Meuatain, Giles County (see
under Remarks helow) (Figure 7}.

Habitat and Mode of Life: Soil-filled pockets and crevices in sandstone outcrops;
growing in full sunlight in open woods.

Reproduction: Presumably sexual and asexual [(by rhizomes).

Cultivation: Seeds have been coliected, and progeny grown, by several botanists
interested in the taxonomy of the genus.

Status: Endangered. The habitat in which this species lives is in danger of
Jdestruction: '"Area looked highly disturbed due to a hiking path (well worn
along edge of contour of slope). Many plants may have perished for this
reason. The trail was laid cut by the U.S. Forest Service and marked accord-
ingly." (William Pusateri, pers. comm.). Listed as Endangered by the Smith-
sonian Institution (Ripley, 1975).

Protective Measures Proposed: The Forest Service should reroute this hiking
trail immediately.

Remarks. In the past, some botanists have considered the Peters-Mountain Mallow
to be conspecific with the Kankakee Mallow (Iliamna remota Greene) of Illinois
and Indiana, or a variety of the latter (Ili{amna remota var. corei Sherff).
However, the two do appear to be specifically distinct, although closely re-
lated. Iligmna has been cellected along railroad rights-of-way and a highway
in the Mountain counties of Botetourt (Keener, 1964) and Alleghany (Pusateri,
pers. comm.). These collections appear to represent Iliamng remota rather
than Iiiawna corei. Seeds of the former at one time were spread along rail-
roads in the Middle West in an attempt to spread this narrowly-distributed
species (Sherff, 1949). Perhaps at this time the species was spread to
Virginia as well.

References: Strausbaugh and Core (1932); Sherff (1946, 1949); Fernald (1950);
Keener (1964); Harvill (1969a); Wood (1970}; Ripley {(1875}.

Author: Duncan M. Porter.
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LEATHERFLOWER Clematis vitieaulis Steele
Division: Magneliophyta Order:  Ranunculales
Class: Dicotyledoneae Family: Ranunculaceae

Description: Differs from Clematis oahrolenca in its prevailingly narrower
Jeaves, peduncles shorter than subtending leaves, mature styles 2-3 centi-
meters long covered with deep-brown trichomes.

Present Range: Western Virginia,

Distribution in Virginia: Restricted to only a few shale barrems in Bath,
Rockbridge and Augusta (?) counties (Figure 7).

Habitat and Mode of Life: Shale barrens {and just a few of these).

Status: Endangered.

Protective Mzasures Proposed: Encourage preservation of some of the shale
barrens.

References: Keener (1975}.

Author: Gwynn W. Ramsey.
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Figure 7. Distribution of Gentiana erinita, Iliama coret
and Clematis viticaulis in Virginia
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SMALL®S STONECROP Diamorpha smallii Britt.
Syns. Digmorpha cynosa (Nutt.) Britt,,
Sedwn smallii (Britt.) Ahles
Division: Magneliophyta Order: Rosales
Class: Dicotyledoneae Family: Crassulaceae

Description: Diminutive winter annual generally occurring in dense aggregations.
Erect or spreading-ascending, to 10 centimeters tall. Stems and leaves
succulent, usually red. Leaves cylindric-spatulate, 3-6 millimeters long.
Flowers in compound, sparsely bracteate cymes; sepals four, petals four or
five, white, 2-3 millimeters long. Pistils four, united for about one-third

of their length.

This species has frequently been confused with Sedwn pusillum Michaux
which can be distinguished by its generally longer bluish-green leaves,
longer petals, and by the pistils being separate to the base. The northern-
most known range for Sedwm pusillum is southernmost North Carolina.

Illustrations: Radford et ai. (1968; under Sedwm smallif). Small (1933; under
Diamorpha cymosal.

Photographs: McCormick and Platt (1964, under Diamorpha cymosal.

Present Range: Piedmont -Virginia to Alabama, and Ridge and Valley of Alabama
and Tennessee.

Distribution in Virginia: Piedmont - Brunswick County. Discovered by A. M.
Harvill, Jr., in the early 1970's (Figure B8).
Habitat and Mode of Life: On mineral seil in or around vernal pools that form

in shallow depressions on granite outcrops. This species is also known from
sandstone substrate in other parts of its range.

Reproduction: Flowering April-May,

Status: Endangered. Extensive areas of exposed granitic substrate are rare in
the Piedmont of Virginia, and the Gasburg outcrop has been under some ad-
verse pressures due to quarrying, dumping, and road-building.

References: Harvill (1976); McCormick and Platt (1964); Murdy {1968); Radford
ot al. (1968); Small (1933); Sherwin and Wilbur (1971); Wilbur (1964}; Ware,
S. A. (pers. comm,, 1978); Wiggs and Platt (1962).

Author: Donna M, E. Ware.
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FALSE or STAR VIOLET, ROBIN-RUN-AWAY, DEW DROP balibarda repens L.
Division: Magnoliophyta Order: Rosales
Class: Dicotyledoneae Family: Rosaceae

Description: Small percnnial herb, with cordate evergreen leaves pubescent on
both sides, to 5 centimeters long., Petioles to 6 centimeters long from
slender rhizomes. Flowers of two types: white-petaled, upright, and gener-
ally sterile; and small, apetalous, cleistogamous, fertile ones on short
peduncles. Calyx deeply 5 to&-parted, petals sessile, deciduous, stamens
many. Fruits arc hairy, dry drupes.

Present Range: Transylvania County, Morth Carolina; three counties in West
Virginia; New Jersey and scattered New England localities into Canada.
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Distribution in Virginia: Recently discovered in Carroll County by C. E. Stevens
(Figure 8).

Habitat and Mode of Life: Low areas along a small meandering stream in decidu-
ous woods for virginia. Boggy area in North Carolina.

Reproduction: The population in Carroll County is reproductively viable, but
Timited by habitat conditions from expansion.

Status: FEndangered. Listed as Endangered in North Carclina because of its
rtarity and geographic importance as the southernmost station for the species;
the plant was originally thought to be disjunct from West Virginia. The
Virginia population is adjacent to 1and that is now farmed, and would be a
very likely site for recreational development in the near future. The
virginia locality is important as a research site for this northern species.

Protective Measures Proposed: Land ownership should be determined, and appro-
priate owners should be notified of the significance of the site. Blue Ridge
Parkway officials should be informed, and plans to keep workcrews from
damaging the area should be formulated. If there is agreement from all com-
cerned, the status could be changed; possibly even to Speeial Conceri.

Remarks: BRecause the plant is small and inconspicuous, danger from collectors
TS minimized. However, because of its moisture requirements, changes in
drainage of the surrounding areas could adversely affect the population.

References: Hardin et al. (1977); Fernald £1950); Strausbaugh and Core (1971}).
Author: Douglas W, Ogle.

* % k k X kK kK ¥ kK

Q SOMiles
. an A ——
» Diamorpha smallii ° B0 HIlmetsrt
= Dalibarda repens

T
1
39*00'

3R° 00"

3T

1 L | | | 1 I ]
B83°00 8200 81°00" 80°00' 79°00" 78°00 77°00' 76°00

Figure B. Distribution of Digmorpha smallit and
Dalibarda repens in Virginia



Vascular Plants--Threatened

THREATENED (33)

SHINING-CLIFF CLUBMOSS HYBRID Lyeopodivwm lucidulm X porophilum
Pivision: Lycopodophyta Order: Lycopodiales
Class: Lycopsida Family: Lycopodiaceae

Description: Abortive-spored and intermediate between parental species. Medium-
sized (20 centimeters or more high), evergreen clubmoss with dichotomous
shoots forming a tuft, eventually becoming decumbent., Leaves (5-8 millimeters
long), ovate-lanceolate with some teeth and crowded into spiral along length
of shcot. Kidney-shaped sporangia borne in axils of fertile leaves, which
alternate with sterile leaves, showing definite differentiation in size.
Leaves spreading to reflexed, shoot approximately 10 millimeters in diameter.
Spores abortive, misshapened. Shoots interrupted by zones of gemmiphores
with three-lobed gemmae with broad lobes and slightly acute tips.

Present Range: Occurring with almost all colonies of Lyeopodium porophilum,
often in numbers equal to it. Parental range central eastern United States,
northwest to Minnesota, northeast to Pennsylvania, scuth to Alabama, and
west to Missouri. Colonies widely disjunct throughout entire range due to
scattered nature of specialized habitat.

Distribution in Virginia: Cumberland Mountain, Lee County. ILycopsdium porophilum
was not collected at this site but may be present {Figure 9).

Habitat and Mode of Life: Same as Lycopodium porophilum {which see) but may
sometimes be terrestrial under cliffs,

Reproduction: Abortive-spored, and therefore presumably sterile. However, it
is able to form new individuals by gemmae. The hybridization event need only
occur once, and the hybrid can reproduce well enough even to cutnumber or

replace the parental species.
Cultivation: Rarcly survives in cultivation.

Status: Threatened.

Protective Measures Proposed: Maintenance of the habitat will protect the plant
as long as collecting is kept to & minimum.

Remarks: see Lycopodium porophilum.
Author: Joseph M. Beital.
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CLIFF CLUBMOSS Lyeopodium porophilum Lloyd and Underwood
Division: Lycopodophyta Order: Lycopodiales
Class: Lycopsida Family: Lycopodiaceae

Description: Medium-sized (to 20 centimeters high) evergreen clubmoss with
dichotomous shoots forming a tuft, shoots on older individuals becoming some-
what decumbent. Leaves (5-8 millimeters long) linear-lanceclate, with a few
teeth, crowed in a spiral along entire stem. Kidney-shaped sporangia in
axils of leaves. Sterile leaves alternating with fertile leaves, showing
definite differentiation in size. Leaves spreading to reflexed, stem approx-
imately 10 millimeters in diameter. Spores normal, larger than 30 microns.
Shoots interrupted by zones of gemmiphores with three-lobed gemmae with

narrow, acute tips.

Present Range: Central eastern United States: northwest to Minnescta, north-
east to Pennsylvania, south to Alabama and west to Missouri. Colonies widely
disjunct throughout the entire range due to the scattered nature of the
specialized habitat,

Distribution in Virginia: Bald Knob near Mountain Lzke Biological Station
(Giles County); a sterile hybrid with Lyeopodium lucidulum has been collected
in Lee County which may indicate the presence of Lycopodium porophilum at
this site. Found in nearby Menroe County, West Virginia, and Whitley County,
Kentucky (Figure 9).

Habitat and Mode of Life: Restricted to moist, acidic sandstone cliffs and

Tedges, usually in the shade of some evergreen such as white pine or eastern
hemlock. May be locally common due to reproduction by gemmae.

Reproduction; Mainly by gemmae in the appropriate habitat, with sexual repro-
Juction rare. Gametophyte unknown, though presumed to be epipetric, sub-
terranenan, and mycorrhizal.

Cultivation: Rarely survives in cultivation.

Status: Threatened, Rare on exposed cliffs at Bald Knob. Should be looked
Tor at the Lee County station for Lycopedium luctdulum X porophilum.

Protective Measures Proposed: Maintenance of the habitat will save the plant
if collecting 1s kept to a minimum.

Remarks: This endemic North American taxon has been badly confused with
Tyeopodiwn selago and Lycopodiwn luaidulur, having been made a variety of
each at one time or another, Sterile hybrids with Lycopodiwn Tueidulum
are intermediate in morphology and have usually been undetected in spite
of abortive spores. This hybrid, which is found only with the rarer parent,
may outnumber it due to its extensive reproduction by gemmae.

Author: Joseph M. Beitel.

hk ok ok & Kk Kk & K Kk %



58 Vascular Plants—Threatened

| ] T T T T
[+] SOMIes
® Lycopodium |ucidulum X porophilum Q A0Kitomelers
= Lycopodium porophilum
4 Lycopodium selogo var. oppressum

L

1
37°00'

3900

1
38900

! L | ! ! ! L
B3°00 82*00' B1°00 80°00" 79°00' 78°00' 7700 76*00"

Figure 9. Distribution of Lycopodium lucidulum X porophilum, Lycopodium
porophilum and Lycopodium selago var. appresswn in Virginia
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FIR CLUBMOSS Lycopodium selago var. appressun Desv.
Division: Lycopodophyta Qrder: Lycopediales
Class: Lycopsida Family: Lycopodiaceae

Description: Small (to 15 centimeters high) evergreen clubmoss with simple or
dichotomous erect shoots forming a dense tuft. leaves {3-5 millimeters long)
lanceolate, entire, broadest at base and crowded into a spiral along entire
stem. Kidney-shaped sporangia in axils of leaves. Except for juvenile leaves,
ieaves appressed, forming narrow shoots approximately 5 millimeters in diameter.
Spores more than 30 microns in diameter, uniform. Fertile leaves interrupted
by zones of gemmiphores with small (3 millimeters) three-lobed gemmac with
acute tips.

Present Range: Arctic and boreal eastern North America, with widely scattered
colonies in high elevation, rocky areas of Yew England, south to Georgia.

Distribution in Virginia: Definitely known from the summit of Buffalo Mountain,
Floyd County. A possible specimen from Little Stony Man {Page County) is
without spores so positive jdentification is difficult (Figure 9).

Habitat and Mode of Life: Acidic bogs and open, rocky habitats on acidic, igne-
ous rocks, usually supplied with seepage water. Locally common irn a small
area on Buffalo Mountain due to extensive reproduction by means of gemmae.

Reproduction: Mainly by gemmae, with sexual reproduction rare. The gametophyte
1s subterranean and is supplied with nutrition by mycorrhizal fungi.

Cultivation: Rarely successful.

Status: Threatened. Local in steep, rocky sites near the summit of Buffalo
Mountain, where it exists in about equal numbers with its sterile hybrid,
Lycopodium gelago var. appresewn Tucidulum (see remarks). Much reproduction
by gemmae.

Protective Measures Praposed: As long as the rocky, high elevation habitat is
pratected, the plants should continue to reproduce., This habitat, however,
should be protected from too much disturbance, and the plant itself with its
tufted habit is susceptible to depletion by over-collecting.

Remarks: The Lycopodium selago complex has been confusing due to environmental
cffects on members and the high frequency of hybridization. Sterile hybrids
with Lycopodium lucidulwm can be easily detected by abortive spores. They
have been overlooked or considered forms of Lycopodiun selago. In addition,
Lycopodiun selago is a species complex and this nvariety" is probably a
species distinct from Tycopodium selago of Linnaeus, which is basically a
lowland species. The disjunct colonies in New England and the southern
Appalachians probably represent relict populations of a much wider distri-
bution during glaciation when suitable habitat was continuous down the entire
Appalachian chain. All the matcrial cxamined from the Blue Ridge in Virginia
ascribed to this species is its hybrid with Lycopediun lucidulum, a common
member of the tempcrate forest. The hybrid survives the conditions of the
now warmer, rocky cliffs which are not covered by forest. The more robust
hybrid is preferentially collected over the depauperate-looking parental
species where it grows in the Blue Ridge.

Author: Joseph M. Beitel,
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MASSACHUSETTS FERN Thelypteris simulata (Davenport)
Nieuwland

Division: Pteridophyta Order: Polypodiales

Class: Filicopsida Family: Aspleniaceae

Description: A medium-sized, deciduous fern with pinnate-pinnatifid fronds
loosely clustered at tips of slender, branched rhizomes. Fertile leaves
slightly taller than sterile; indusia reniform. Distinguished from
Thelypteris palustris (Marsh fern) by frond slightly tapered at base, basal
pinnae markedly tapering at both ends, and presence of unbranched veins ex-
tending from midvein of pinnule to margin. Differs from Thelypteris
noveboracensis (New York fern) in its longer petiole and fewer reduced
pinnae.

Present Range: Northeastern North America; ccastal plain from Nova Scotia to
Virginia, inland in mountains to Vermont, New Hampshire, New York, Pennsyl-
vania, and West Virginia, disjunct pepulations in the Driftless Area of
Wisconsin,

Distribution in Virginia: Known from the Coastal Plain in Accomack, New Kent
and Northampton counties (Figure 10).

Habitat and Mode of Life: Acidic swamps and bogs; usually associated with spring
water,

Reproduction: Sexual reproduction by spores and superficial gametophytes. Vege-
tation reproduction by creeping rhizomes.

Cultivation: Not known to be cultivated.

Status: Threatened. Populations in Virginia are peripheral populaticns of a
more northern range. Status of populations in Virginia unknown to authors.
Because of its restricted range in specialized habitats, it should be con-
sidered Threateried until proven ctherwise,

Protective Measures Proposed: Preservation of acidic swamp and bog habitat will
preserve populations if they are still in existence.

Remarks: Species can be overlooked because of confusion with other Thelypteris
species. Should be sought in extremely acidic swampy habitats. Not likely
to be found in marly swamps or dry upland forest.

Reference: Tryon, A. and R. Tryon (1973).
Authors: Joseph M. Beitel and Warren H. Wagner,
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FRASER'S FIR or SHE BALSAM Abiea fraseri {Pursh) Poir.
Division: Pinophyta Order: Pinales
Class: Pinopsida Family: Pinaceae

Description: Small to medium-sized tree to 70 feet high. Leaves flat, linear,
1-2 centimeters long, shiny green above, glaucous below. Scales deciduous.

Present Range: Virginia, North Carolina, Tennessee,

Distribution in Virginia: Summit of Mount Rogers. The Grayson-Smyth County
Tine goes across the summit and the plant is recorded in both counties for
no reason other than placement of line. There is only one population

(Figure 10).
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Habitat and Mode of Life: A high altitude (above 5,000 feet) Southern Appala-
chian endemic. virginia is the northernmost station for the species.

Status: Threatened. Listed as Special Concern in the Tennessee endangered
Tist. Mount Rogers is the morthern station and is an isolated colony, dis-
junct from the major portion of thc other populations of this plant. In
other areas, aphids have damaged the trees, though the Virginia population
is so far free from the pest. Development of the Mount Regers Natiomal
Recreation Area (unless appropriate planning is done) and increased use of
crest zone for recreation could severely hamper the reproductive capacity
of this plant.

protective Measures Proposed: The United States Forest Service should be noti-

fied of the significance of this population, and plans to preserve it should
be formulated in the management of the Mount Rogers National Recreation Area.

References: Committee for Tennessee Rare Plants (1978); Fernald (1950},
Radford et al. (1963).

Author: Douglas W. Ogle
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Figure 10. Distribution of Thelypteris simulata, Abies fraseri
and Cymophyllus fraseri in Virginia
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FRASER'S SEDGE Cymophyllus fraseri (Andrz.) Mackenzie
Division: Magnoliophyta Order: Cyperales
Class: Monocotyledoneae Family: Cyperaceae

Description: Perennial herb from a short, thick rhizome. Leaves are evergreen,
basal, thick, and many ribbed; 1-7 decimeters long and 2 to 4.5 centimeters
wide. Flowers on terminal spike, staminate very obvious and above the
pistillate. Twenty or more white inflated pistillate flowers with a white
perigynium enclosing the ovary. The only living member of this genus,
Cymophylius is very distinctive, and difficult to mistake.

Present Range: Mountainous areas in the Carolinas, Virginia, Tennessee, West
Virginia and Pennsylvania.

Distribution in Virginia: Scott, Washington, Graysom, Smyth, Wythe, Tazewell,
Highland and Wise counties (Figure 10).

Habitat and Mode of Life: Rich woods in Virginia, often associated with rocky
outcrops.

Reproduction: Colonies are often so small and isolated that reproduction could
be affected.

Number in Captivity: Because this plant is unusual, evergreen, and often showy,
more elite wildflower cnthusiasts transplant it.

Status: Threatensd. Because of the unique taxonomic status of this genus, con-
siderable concern over its survival is merited. In Virginia, as well as
surrounding states, colonies are most often small, and fairly isclated.
Destructicn of suitable habitat poses a constant threat to its survival,

Protective Measures Proposed: Populations on both public land and areas near
reads should be located and appropriate agencies should be notified.

References: Clarkson (1961);: Hardin et al. (1977); Fernald (1950); Harvill et ali.
(1977); Strausbaugh and Core (1970).

Author: Douglas W. Ogle.
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CUT GRASS Laorgia hexandra Sw.
Division: Magnoliophyta Order: Cyperales
Class: Menocotyledeneae Family: Poaceae

Description: A slender, rhizomatous perennial with a iong-decumbent culm, 3-10
decimeters high. Stamen number {6), spikelet shape (elliptic), and panicle
disposition (narrow with ascending branches) are the major distinguishing
characteristics. Leaf blades stiff and retrorsely-scabrous to glabrous;
spikelets 3.5 to 4.7 millimeters long, 1.5 te 2.C millimeters wide.

Present Range: Overall the species is distributed from southern Virginia te
Florida and along the Gulf Coast to eastern Texas. It also is widely distrib-
uted in the tropics of both hemispheres.

Distribution in Virginia: Known only from Sussex County in the Coastal Plain
{(Figure 11).

Habitat and Mode of Life: Marshes and other wet places.
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Reproduction: Unknown, but probably reproduces vegetatively by its extensive
leafy steclons.

Status: Threatened. Its habitats are threatened by future development.

References: Hitchecock and Chase (1950); Gleason and Cronquist (1963); Radford
et al . (1668); and Mayes (in press).

Author: Richard A. Mayes.
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PANIC GRASS Puntoum hians E11.
Division: Magnoliophyta Order: Cyperales
Class: Monocotyledoneae Family: Poaceae

Description: A slender, erect to sprawling perennial with short rhizomes; culms
compressed, 1-6 decimeters high, The minute ligules, short-pediceled glabrous
spikelets, and indurate sterile palea inflated at maturity are the major dis-
tinguishing characteristics. Leaf blades sparsely pilose above, glabrous
beneath, and scaberulous marginally; spikelets 1.5 to 2.3 millimeters long.

present Range: Overall the species is reported from the majority of the south-
eastern states and from Missouri, Texas, Oklahoma, and New Mexico.

Distribution in Virginia: Known only from the Coastal Plain counties of Greens-
ville, Southampton, and Sussex (Figure 11).

Habitat and Mode of Life: An aquatic species found in marshes and ditches, along
streams and ponds, and on seepage slopes.

ReErcduCtion: Unknown .

Status: Threatened. Populations are local and scattered, and many habitats
(marshes, ditches, and seepage slopes) are threatened by development in the
future.

References: Fernald (1950); Hitchcock and Chase {1950); Gleason and Crenquist
(1963); Radford et al. (1968); and Mayes (in press}.

Auther: Richard A. Mayes.
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ONE-FLOWERED RUSH Jwneus trifidus var. monanthos
{Nutt.) Bluff §& Fingerhuth

Division: Magnoliophyta Order: Juncales

Class: Monocotyledoneae Family: Juncaceae

Description: Stems loosely tufted from creeping rhizomes, to 6 decimeters high;
Teaves basal, numerous, often equalling stems in length; flowers 1-3 per
inflorescence; sepals shorter than cbovoid, beaked, dark brown capsule; seeds
few, angled, 1.5 te 2.C millimeters long; flowering and fruiting June through
August {mainly after Fernald, 1950) .

I1lustrations: Gleason (1952).

Present Range: Eastern New York to New Hampshire and south to the mountains of
North Carolina; alse in Europe.

Distribution in Virginia: Known only from Stony Man Mountain, Page County (Fig.11).
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Habitat and Mode of Life:

Exposed crevices and mossy ledges of greenstone cliffs.

Reproduction:

Presumably sexual and asexual (by rhizomes).

Status:

Threatened.

Also Threatened in North Carolina (Hardin et al., 1977).

Protective Measures Proposed:

The habitat in which this species grows, which is

in Shenandcah National Park, must be protected from development.

This high elevation mountain species nearly reaches the southern limit

Remarks:
of its range in Virginia.

It is known from only one locality in North

Carclina (Hardin et aZ., 1977).

References:

Radford et al.

Fernald {1950}); Gleason (1952}; Gleason and Cronquist (1963);
(1968); Hardin ef qi. (1977).

Duncan M. Porter.

Author:
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SPOTTED OR NODDING MANDARIN Disporum maculatum (Buckl.) Britt,
Division: Magnoliophyta Order: 1iliales
Class: Monocotyledoneae Family: Liliaceae

Description: Low herbs (2-6 decimeters high) from creeping root stocks. Stems
pubescent, at least when young; leaves thin, alternate, sessile or clasping,
pubescent beneath. Flowers perfect, solitary, or few in an umbellate cluster;
yellowish-white, spotted with purple. Perianth six narrow parted segments
1.5 to 2.5 centimeters long, six stamens, longer than the perianth. Fruit
yellow, pubescent, and three-laobed. Its closest relative is Disporum
lamiginoswn (Michx.) Nicholson, distinguished by stamens being one-half to
two-thirds as long as the perianth, petals unspotted, and fruits red and
glabrous.

Present Range: Eastern Ohlo, easternm Kentucky, southern West Virginia, south-
western Virginia, eastern Tennessee, western North Carolina, northern Georgia,
and southeastern Michigan.

Distribution in Virginia: Washington, Russell, and Smyth counties (Figure 12).

Habitat and Mode of Life: Usually small colonies in rich deciducus woods.

Status: Threatened. Found in only two counties of North Carolima; Disporwn
maculatun was listed there as Threatened. A list of rare plants in Tenncssee
produced by A. J. Sharp in May 1974 included the plant, but a more recent
list (September, 1976) by Wofford and Evans did not. In Kentucky, the plant
is becoming '"more and more rare" as its habitat is destroyed. The colonlies
I have examined in Virginia are small, and as the rich deciduous weods are
removed, this species may be expected to rapidly decline in numbers.

Protective Measures Proposed: Federal and state lands should have listed locali-
ties, and developmentai plans should net interfere with the populations.
Private landowners should be notified and informed of the importance of the
species.

References: Hardin et ql. (1977); Gleason (1952); Harvill &t al. {1977);

Radford et al. (1968); Strausbaugh and Core (1870}; Wharton [1971).

Author: Douglas W. Ogle.
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SWAMP PINK Hellonias bullata L.
Division: Magneliophyta Order: Liliales
Class: Monocotyledoneae Family: Liliaceae

Description: Smooth perennial from tuberous rhizomes, hollow scape elongating in
fruit to 1 meter tall. Leaves basal, evergreen, obleng or oblanceolate.
Flowers fragrant, perfect, in a dense ebracteate raceme, sepals (6); lilac
or pink, shorter than filiform filaments; anthers blue; capsule loculicidal,
each valve divergently 2-lobed, ovules numerous on axile placentae.

present Range: On the Coastal Plain from Staten 1sland, New York and New Jersey
to eastern Yirginia; in the mountains from Pennsylvania to Georgia.

Distribution in Virginia: Augusta, KNelson, and Henrico counties (Figure 12).

Habitat and Mode of Life: Very local in swamps and bogs.
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Status: Threatened, The swamp and bog habitat is a fragile one and may be
subjected to drainage for development,

Protective Measures Proposed: Maintain the habitat. The swamps and bogs where
fellonias occurs should be made known so that any developmental plans for the
land will not interfere with the habitat. Local land owners should be
informed.

References: Hardin et al. (1977); Fernald (1950); Gleason and Cronquist (1963);
Harvill et ai, (1977); Harvill (1970a); Radford et al. {1968}.

Author: Miles F. Johnson.
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Figure 12. Distribution of Disporum maculatwm, Hellonias bullata,
and Liliwm grayi in Virginia
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GRAY'S LILY Lildiwm grayi S. Wats.
Division: Magnoliophyta Order: Liliales
Class: Monocotyledoneae Family: Liliaceae

Description: Stem to 2 meters high, with several whorls of 3-11 lanceclate to
lance_ovate or oblong leaves 4-13 centimeters long, margins roughened.
Flowers 1-8, nearly horizontal to slightly nodding, bell-shaped, 4-6 centi-
meters long; perianth deep reddish-orange, dark-spotted inside nearly to
apex, with gold in throat; sepals and petals clawless, oblong-spatulate with
only slightly out-curved short-pointed tips.

The red form of the Canada lily (Liliam canadense £. rubrum Britt.) is
sometimes mistaken for Gray's 1ily. The former is distinguished by having
five leaves 6-18 centimeters long, fiower nodding, petals and sepals curving
outward from near or below themiddle and generally spotted less than two-
thirds eof their length.

Illustration: Gleason (1952).
Present Range: Mountains of North Carolina and adjacent Virginia and Tennessee.

Distribution in Virginia: Bath, Augusta, Grayson, Carroll, Floyd, and Bedford
counties. The first two are old records, 1507 and 1908 respectively, but
a1l of the others have been documented at least as recently as 1958, and some

very recently (Figure 12].
Habitat and Mode of Life: Mountain balds, forest openings, and meadows .

Reproduction: Flowering mid-June to July.
Remarks: This species is also known as Roan 1ily and orange bell 1lily.

Status: Threatened. Liliuwm grayi is a Southern Appalachian endemic of very
Tocal occurrence that is known to be exploited both for commercial and private

horticultural use.

References: Hardin ef al. (1977); Crandall-Bliss (pers. comm., 1978); Fernaid
{1650); Gleason (1952); Harvill et al. (1977}; Johnson (1969); Massey (1961);

Radford et al. (1968).

Author: Donna M. E. Ware
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BOG ROSE Arethusa bulbosa L.

Qrder: Orchidales

Division: Magnoliophyta
Orchidaceae

Class: Monocotyledoneae Family:

Description: Perennial terrestrial herbs from a bulbous corm 5-15 millimeters
in diazmeter with a few fibrous roots, glabrous, scapose, to 40 centimeters
high; leaves 1, basal, lanceolate, 8-20 centimeters long, 3-12 millimeters
wide, developing after flower fades, with 2-3 tubular sheaths below around
stem base; flowers 1, showy terminating stem, rose (magenta to white); floral
bracts scale-like, triangular, 3 millimeters long, 2 millimeters wide; ovary
subsessile, erect, 15 millimeters long, 4 millimeters in diameter; sepals
oblanceolate, oblique, 2-4 centimeters long, 6-0 millimeters wide, laterals
falcate; petals linear-oblong, curved, 2-3 centimeters lomg, 5-8 millimeters
wide; lip obovate, indistinctly 3-lobed, lateral lobes shert and broadly tri-
angular, mid-lobe curved downward, expanded, margins crenulate, marked or
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veined with deep purple, 2-3 centimeters long, 1-2 centimeters wide, dise
with yellow crests basally and becoming fleshy and fringed apically; column
elongated, flattened with lateral wings, pink, 2.0 to 3.5 centimeters long,
7-10 millimeters wide; anther on front of celumn below apex, with two pairs
of soft green pollinia; capsule ellipsoid, erect, 2.5 centimeters long, I.5
centimeters in diameter. (after Luer, 1975).

Photegraphs: Luer (1575).
Iliustrations: Gleason (1952); Radford et al. (1968); Luer (1975}.

Present Range: Southern Ontario and Quebec to Newfoundland, eastern Minnesota
south and east to northeastern Illineis, northern Indiana and Ohio, Pennsyl-
vania, and New Jersey northward; disjunct in Virginia and North Carolina.

Distribution in Virginia: Mountain counties of Augusta and Patrick and City of
Virginia Beach in the Coastal Plain, The latter collection needs to be veri-
fied. Not reported from Virginia by Luer (19753} (Figure 13).

Habitat and Mode of Life: Sphagnous bogs and wet meadows.

Reproduction: Presumably sexual.

Status: Threatened. Little is known about the distribution of this rare orchid
in Virginia. Further study may indicate that it is best regarded as
Erdangered, as it is in Neorth Carolina (Hardin et al., 1977).

Protective Measures Proposed: The habitats in which the plants occur must be
protected from development, as must the plants from the coilectors of
rarities.

Remarks: According to Fernald (1950), Arethusa bulbosa is "rapidly becoming
extinct (the bulbs only loosely attached in the moss)" south of its Canadian
distribution. Luer (1975} indicates that populations of this species vary
greatly in size from year to year, perhaps explaining the basis of Fernald's
comment,

References: Fernald (1950); Gleason (1952); Gleason and Cronquist (1963);
Radford et al. (1968); Luer (1975); Hardin et al. {1977}.

MAuathor: Duncan M. Porter
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EARLY CORAL ROOT Corallorhiza trifida Chatelain
Division: Magnoliophyta Order:  Orchidales
Class: Monocotyledoneae Family: Orchidaceae

Description: Leafless saprophytic herbs from a fragile, short, branching rhizome,
stems erect, yellow to green, partly clothed by a few tubular sheaths, to
30 centimeters high; racemes scapose, loosely-flowered, flowers to 20; floral
bracts minute; ovary short-pedicellate, 8 millimeters long; sepals yellowish-
green, upper oblanceclate, 6 millimeters long, 1.5 millimeters wide, laterals
linear-oblanceolate, falcate, 6 millimeters long, 1 millimeter wide; petals
similar to sepals, but shorter, lip white {sometimes purple-striped), obovate,
3-lobed, 5 millimeters long, 3 millimeters wide; column curved, 4 millimeters
long; another terminal, pollinia 4, yellow; capsule pendant, ellipsoid,
10 miilimeters long, 5 millimeters in diameter; flowering frem May to August.
(after Luer, 1975)

Photographs: Luer (1975},
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Illustrations: Gleason (1952}, Luer (1975).

Present Range: A circumboreal species. In the United States found along the
Rocky Mountains to New Mexico in the West, and in the East from northern

Minnesota through Wiscaonsin, in northern Indiana, and in Pennsylvania and
New Jersey northward, with disjunct localities in Missouri, Illinois, West

Virginia, and Virginia.

Distribution in Virginia: Xnown only from a single locality in the Mountain
county of Albemarle. Not reported from Virginia or West Virginia by Luer
(1975} (Figure 13).

Habitat and Mode of Life: uUnder hemlocks and mixed hardweods.

ReBroduction: Presumably sexual and asexual (by rhizomes).

Status: Threatened. The only known locality for this species in Virginia,
Which is within the boundaries of Shenandoah Natiomal Park, is near springs

which are an important water source for Park facilities. "Continued demands
on Park and additional facilities now under construction could endanger the
species." (T. F. Wiebcldt, pers. comm. )

Protective Measures Proposed: The habitat in question must be protected from
further development.

Remarks: The Early Coral Root is extremely rare in Virginia and West Virginia,
but further north in its main range of distribution, it is the "most commonly
encountered saprophytic orchid” (Luer, 12753},

References: Fernald (1950); Gleason (1952); Gleason and Cronquist (1963);

Tuer (1975); Fortney et al. (1878].

Author: Duncan M. Porter.
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LEWIS' HEART-LEAF Hexaustylie lewisii (Fern.)
Blomgquist & Oosting
(Syn. Asariuwn lewisii Fern.)}

Division: Magnoliophyta Order: Aristolochizles
Class: Dicotyledoneae Family: Aristolechiaceae

Description: Acaulescent, rhizomatous herbs; rhizomes slender, horizontal,
greatly elongated and branching; leaves solitary and scattered or single at
apices of slender stolons, cordate, 2.5 to 6.0 centimeters long and wide;
flowers solitary, found under leaves or litter, gray-brown outside, purple
within; calyx-tube tubular and bell-shaped, 14-20 millimeters loag, 16-22
millimeters in diameter, lobes five, 8-15 millimeters long, spreading,
throat pubescent; flowering in April and May (mainly after Fernald, 1950).

I1lustrations: Radford et oi. (1968), Hardin et al. (1977).

Present Range: Outer Piedmont and inner Coastal Plain of North Carclina and
adjacent Virginia.

Distribution in Virginia: Amelia and Brunswick counties in the Piedmont, and
Greensville County in the Coastal Plain (Figure 13).

Habitat and Mode of Life: Wooded rocky streambanks and hillsides.

Reproduction: Presumably sexual and asexual (by stelons and rhizomes).
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Status: Threatened. Due to loss of habitat. Also considered to be Threatened
in North Carolina (Hardin et al., 1977} where more common than in Virginia,
and by the Smithsonian Institution (Ripley, 1975}.

Protective Measures Proposed: Habitats in which this species occurs must be
protected from development.

Remarks: Lewis Heart-Leaf is being eliminated by development in North Carclina
{bardin et qi., 1977) and it shares the same fate in Virginia. In fact, it
may already have been extirpated from the Commonwealth, as no collections in
Virginia appear to have heen made since 1943.

References: Fernald ({1950); Gleason and Cronquist (1963); Radford et al.
(1968); Ripley (1975); Hardin et al. (1977).

Author: Duncan M. Porter.
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Figure 13. Distribution of Arsthusa bulbcsa, Corallorhiza trifida,
and Herastylis lewiaii in Virginia
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INDIAN PLANTAIN Cacalia swaveclens L.

Order: Asterales

Division: Magnoliophyta
Family: Asteraceae

Class: Dicotyledoneae

Description: Perennial herb to 1.6 meters high, with distinctive hastate, tri-
angular leaves. Involucre 25- to 30-flowered, as opposed to about 5-flowered

on the common Cacalia atriplicifolia L.
Fresent Range: Widely scattered from Connecticut to jowa, scuth to Florida,

Tenmessee and Missouri. Because of the rarity throughout its range, this
species is cited on the list for Tennessee as Threatened. In North Carolina,

the plant is considered an Endangered peripheral species.

Distribution in Virginia: There are several old and two new records for Fairfax
County and the Washington, D.C. area, and recent records for Pulaski and
Carrcll counties (Figure 14).

Habitat and Mode of Life: Records for Virginia are generally from alluvial soil,
stream banks or marsh borders. In North Carolina the plant is found in bogs.

Status: Threatened. The localities in northern Virginia are near metropolitan
areas that could possibly be developed. In southwest Virginia, localities
might be destroyed by road work.

Protective Measures Proposed: The Virginia Department of Highways should be in-
formed of localities so herbicide spraying and cutting will not interfere
with the populations.

Remarks: In all likelihood, collectors and development are the only threats to
the continued existence of the plant.

References: Committee for Tennmessee Rare Plants (1978); Hardin et al. (1977);
Fernald {1950); Radford et al. (1968).

Author: Douglas W. Ogle.
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RATTLESNAKE ROQT Prenanthes roanenstis (Chickering)
Chickering

Division: Magnoliophyta Order:  Asterales

Class: Dicotyledoneae Family: Asteraceae

Description: Leaves ovate to deeply palmately-lobed; involucral phyllaries green
grading to black at apex, dark-pilese at least on midrib.

Present Range: Moderate to high elevations in mountains of Tennessee, North
Carolina and southwestern Virginia.

Distribution in Virginia: Mount Rogers - Grayson and Smyth counties (Figure 14).

Habitat and Mode of Life: Along trails, borders of woods, and in forests.

Status: Threatened. Possibly should be considered endemic.
References: Hardin et «l. (1977); Milstead (1964}.

puthor: Miles F, Jeohnson.
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Figure 14. Distribution of Cacalia suaveolens, Prenanihes roanensis,
and Vasoindum nacrocorpon in Virginia
18. LARGE CR AMERICAN CRANBERRY Vaccinium macrocarpon Ait.
Division: Magnolicphyta Order: Ericales
Class: Dicotyledoneae Family: Ericaceae

Description: Trailing, glabrous shrub with erect branches to 36 centimeters
high, often rooting at nodes. Leaves evergreen, often reddish-brown in
winter, elliptic with rounded tips, slightly whitened beneath, margins revo-
lute, 5-18 millimeters long, 1-8 millimeters wide. Flawers nodding and seli-
tary, with pink recurved petals, 6-10 millimeters long, blooming from May to
July. Fruit bright red and persistent.

Present Range: Southeastern Canada, west to Michigan and Arkansas, south to
Rorth Carolina,

Distribution in Virginia: Augusta, Giles and Carroll counties, and possibly the
City of Virginia Beach (Figure 14).

Habitat and Mode of Life: Sphagnum bogs.

Reproductien: Limited by available habitat and fastidious climatic requirements
in Virginia,

Number in Captivity: Cultivated in many northern states.
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Status. Threatened. Many bogs have been drained, and although in West Virginia
this relict species is "considered typical of all sphagnum bogs," in Virginia
examination of many suitable habitats has failed to produce mmerous records.
At least two sites (Carroll and Augusta) have been used commercially, but the
prolific production of mumercus, large fruits in a very small area is the
primary reason for harvest. Considered Endangered in West Virginia and North
Carolina, Threatened in Tennessee, and very Fare in I1linois.

Protective Measures Proposed: Management plans for sites on public lands shouid
be formulated, and private landowners should be informed of the importance of
this plant. Due to the specific nature of the habitat, technical assistance
should be made available to individuals wishing to maintain the conditions
necessary for survival of the cranberry.

References: Committec for Tennessee Rare Plants (1978); Hardin et al. (1977);
Fernald (1950); Kartesz and Kartesz (1977); Radford et al. (1968).

Author: Douglas W. Cgle.
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GUYANDOTTE BEAUTY Synandra hispidula (Michx.) Baill.
Division: Magnoliophyta Order: Lamiales
Class: Dicotyledoneae Family: Lamiaceae

Description: Herbaceous biennial with erect or ascending stem to 8 decimeters
high. Leaves opposite, broadly ovate, cordatc and toothed, 5-10 centimeters
long, lower ones with long petioles. Flowers solitary in axils of reduced
leaves of terminal spike, yellowish-white; corolla 2.5 to 3.5 centimeters,
showy, two-lipped, upper lip entire, lower lip three-lobed.

Present Range: North Carolina, eastern Tennessee, western Virginia, southern
West Virginia, southern Ohio, northern Kentucky and Illineis.

Distribution in Virginia: Three localities in Smyth-Tazewell, Washington and
Wise counties {Figure 15}.

Habitat and Mode of Life: Rich damp woods and stream banks.

Reproduction: The colonies are isoclated enough to hamper distribution.

Status: Threatened. Habitat destruction has limited the distribution of this
plant to small separated undisturbed areas. Considered to be Threatened
by the Smithsonian Institution (Ripley, 1975).

Protective Measures Proposed: Most known populations in Virginia are onm private
Tand. Finding new populations on public land would be a high priocrity.

References: Hardin et al. (1977); Fernald (1950); Ripley (1975}; Strausbaugh
and Core [19538).

Author: Douglas W. Ogle.
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WOOD POPPY Stylophorun diphyllwn (Michx.) Nutt.
Division: Magnoliophyta Crder: Papaverales
Class: Dicotyledoneae Family: Papaveracecae

Description: Low perennial herbs with basal, pinnately-parted leaves that are
cauline and pale beneath. Height to 4.5 decimeters. Leaves with slender
petioles, 1-2 pinnatifid, with divisions obovate, obtuse, lobed, or irreg-
ularly crenate, two to four per stem, upper leaves opposite. Flowers terminal,
two to four, yellow, with petals to 2.5 centimeters long. Stigmas three to
four, buds covered by two hairy sepals. Ovoid capsule to 2.5 centimeters
long. Blooming in April or May in Virginia. Genus native to eastern North
America, the Himalayas, Japan, and Manchuria.

Present Range: Western Pennsylvania to Wisconsin, Ohio, Kentucky, Tennessee,
and southwest Virginia.

Distribution in Virginia: Lee, Washington and Smyth counties {(Figure 15}.

Habitat and Mode of Life: Moist, rich woods. Localities in Washington and
Smyth counties are near water.

Status. Threatened. Populations in Washington and Smyth counties are near
expanding population and development areas. A major park development is
planned adjacent to the Smyth locality. Plans have been formulated to pre-
serve the site.

Protective Measures Proposed: See Status.

Remarks: An introduced European plant, Chelidoniwn majus L. resembles the wood
poppy, but differs in having narrower petals and a glabrous, linear capsule.

References: Britton and Brown (1913); Fernald (1950); Strausbaugh and Core
(1971); Wharton (1971).

Author: Douglas W. Ogle.
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UMBRELLA LEAF Diphyllieia eymosa Michx.
Division: Magnoliophyta Order: Ranunculales
Class: Dicotyledoneae Family: Berberidaceae

Description: Perennial herbs, to 1 meter tall, with peltate, two-segment,
umbrella like leaves. Inflorescence terminal, with white flowers arranged in
a cyme, producing dark blue berries on red pedicels in late summer. Very dis-
tinctive during its growing season, Diphylleia is difficult to confuse with
any other species in our area.

Present Range: Virginia, Temnessee, North Carolina.

Distribution in Virginia: Grayson, Smyth, and Washington counties, reaching the
northern extent of its range (Figure 15).

Habitat and Mode of Life: Streamsides, wet seeps, and springs in rich woods.

Status: Threatened. A southern Appalachian endemic, Diphylleia is distributed
only in the Mount Rogers-Whitetop region, This area is subject to recre-
ational development, and with inereasing mumbers of roads, campgrounds, and
visitors, the population could be severely limited.
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ment of Highways should be informed of localities, so populations of this
plant within the National Recreation Area can be protected.

References:

Fernaild (1850); Massey (1961).

75

The U.S5. Forest Service and the Virginia Depart-

Remarks:

A literature citation is given in Massey (1961} for Montgomery County,

but attempts to locate specimens or a locality have been unproductive.

Author: Douglas W. Ogle.
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KEARNEY'S BUGBANE Cimietfuga rubifolia Kearney
Division: Magnoliophyta Order:  Ranunculales
Class: Dicotyledoneae Family: Ranunculaceae

Description: A tall (sometimes over 7 feet high) bugbane, having leaves composed
of 3-9 large leaflets; three bracts at bases of pedicels; fruit an oblong

follicle to 14 millimeters long.

Present Range: Southwestern Virginia, Tennessee (13 counties), southern Illinois
(3 counties) and western Kentucky.

Distribution in Virginia: Only on the Clinch and Holston drazinages in Scott
County {Figure 16).

Habitat and Mode of Life: North-facing limestone talus slopes.

Number in Captivity: I have two or three plants in wildflower garden.

Status. Threatened, However, rather plentiful locally.
References: Ramsey (1964, 1965}.
Author: Gwynn W. Ramsey.
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GOLDEN-SEAL Hydraetis canadensis L.
Division: Magnoliophyta QOrder: Ranunculales
Class: Dicotyledoneae Family: Ranunculaceae

Description: Herbaceous perennial from a yvellowish rhizome, 1.5 to 5.0 decimeters
tall; leaves long-petiolate, cordate.

Presert Range: North Carolina, Virginia, Tennessee, Kentucky and West Virginia.

Distribution in Virginia: Three counties west of the Blue Ridge (Smyth, Pulaski,
Montgomery), one county east of the Blue Ridge (Campbell} (Figure 16).

Habitat and Mede of Life: Deciduous woods near creeks.

Number in Captivity: One growing in a wildflower garden.
Status: PThreatened. Exploited for medicinal purposes.

Remarks. The station in Campbell County has been clearcut and I doubt that this
species will be seen there again.

References: Hardin ef al. (1977).

Author: Gwynn W. Ramsey.
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CANADIAN TICK-TREFOIL Desmodium canadense (L.) DC.
Division: Magneliophyta Order: Rosales
Class: Dicotyledoneae Family: Fabaceae

Description: Perennial erect herb, to 15 decimeters high, with 3-foltolate
leaves, peduncles both terminal and axillary, stipules linear or lanceolate.
Loments with generally more than four sections, bracts large, petioles less
than 2.5 centimeters long. Showy flowers for a Desmodium, changing from
pink to blue, blooming from late July to September.

Present Range: Nova Scotia to southern Saskatchewan to New England, Maryland,
Virginia, West Virginia, Indiana, Illineis, Missouri and Oklahoma. Not
common in West Virginia; reported from only six counties.

Distribution in Virginia: Reaches its southeasternmost extensien of range in
Virginia; not found in North Carolina. Recorded from the Washington, D.C.
area, Fairfax, Rockbridge and Carroll counties. The latter is the southern-
most locality (Figure 16}.

Habitat and Mode of Life: Usually cool, wet meadows, though there is a Virginia
record for a dry roadside.

Repreduction: The one colony I have observed for three years seems to vary

greatly in numbers of plants from year tc year.
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Figure 16. Distribution of Cimieifuga rubifolia, Hydrastis canadensis,
and Desmodium canadense in Virginia
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Status: Threatened. A northern plant reaching its southern limit in cur area,
its habitat preference for wet meadows could cause the populations to be
eliminated by drainage projects or road work. Many records are near urban
centers or roadsides.

Protective Measures Proposed: The Virginia Department of Highways should be in-
formed of lecalities so that roadwork or the planting of alien species would
not hamper the populations.

References: Fernald (1950); Strausbaugh and Core (1%71).
Author: Douglas W. QOgle.
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THREE-TOOTHED CINQUEFOIL Potentilla tridentata Ait.
Division: Magnoliophyta Order: Rosales
Class: Dicotyledoneae Family: Rosaceae

Description: Low perennial with extensive, creeping, somewhat woody stems,
3 22 centimeters tall. Leaves evergreen, often reddish-brown in winter,
3_-foliate, thick, glabrous above, strigillose below, with long petioles
except on flowering stems. Flowers white, borne in a compound ¢yme, petals
5-8 millimeters long and rounded, blooming from June through August. Achenes
dark brown and pubescent.

Present Range: Eastern Canada down the mountains to Georgia, west to northeast
Towa.

Distribution in Virginia: Page, Madison, Nelson, Floyd, Grayson, Smyth, and
Washington counties {Figure 17).

Habitat and Mode of Life: Exposed areas on high mountains in Virginia, usually
near rock outcrops.

Reproduction: Restricted by appropriate habitat.

Status: Threatened. Though appearing to be widespread in county records, this
relict species occurs only on approximately five mountain tops in the state.
The largest population is on Whitetop Mountain where extensive recreational
development is planned. The Page-Madison county populations are mostly with-
in Shenandoah National Park and are the second largest concentration. If
plans are not formulated to protect these available habitats, the plant could
become endangered. Listed as Threatened in North Carolina and Pennsylvania,
Endangered in New Jersey, Vermont, and Georgia, Rare in Iowa, and Frtirpated
in Illinois. In West Virginia it occurs in only three counties.

Pratective Measures Proposed: Mount Rogers National Recreation Area and
Shenandoah National Park officials should be notified of the importance and
localities of this plant within their boundaries, and protective measures
should be formulated. A status change should follow the implementation of
such plans.

References: Hardin et al?. (1977); Fernald (1950); Fortney et al. (1978}; Kartesz
and Kartesz {1977); Stevens (pers. comm., 1978).

Author: Douglas W, Ogle.
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Figure 17. Distribution of Potentilla tridentata, Heuchara hispida,
and Saxifraga careyana in Virginia
ROUGH ALUMROOT Heuwchera hispida Pursh.
Division: Magnoliophyta Order: Rosales
Class: Dicotyledoneae Family: Saxifragaceae

Description: Erect, perennial herbs; leaves mostly basal, blades reniform to
round-cordate, 7- to 9-lobed, 5.5 to 12.5 centimeters long, 5.5 to 11.5
centimeters wide, peticles minutely glandular-puberulent to nearly glabrous;
inflorescence a panicle; flowers greenish to dark reddish-purple, 5-7 milli-
meters long; glandular-puberulent; calyx irregular; capsules ellipsoidal,

6.5 to 8.0 millimeters long; flowering in May and June. (after Strausbaugh
and Core, 1971).

I1lustrations: Gleason {1952), Strausbaugh and Core (1971].
Present Range: Eastern West Virginia and southwestern Virginia.
Distribution in Virginia: Mountain counties of Craig, Pulaski, and Wythe (Fig.17).

Habitat and Mode of Life: Calcareous ledges.

Reproduction: Presumably sexual.

Status. Threatened. Known from cnly three localities in Virginia, and likewise
only three in West Virginia. Considered as Threatened by the Smithsonian
Institution (Ripley, 1975).
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Protective Measures Proposed: The habitats in which the species is found should
be protected from development.

Remarks: A very rare Southern Appalachian endemic.

References: Fernald (1950); Gleason (1952); Gleason and Cronquist (1936);
Strausbaugh and Core (1971); Ripley {1975),; Fortney et al. (1978).

Author: Duncan M. Porter
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CAREY or GOLDEN-EYE SAXIFRAGE Saxifraga careyana Gray
Division: Magnoliophyta Order: Rosales
Class: Dicotyledoneae Family: Saxifragaceae

Description; Perennial herb with basal rosette arising from rootstock. Leaves
with long winged petioles, elliptic to rounded blades approximately 14 x 4
centimeters, 6- to ll-dentate on each margin. Inflorescence cymose-paniculate;
flowers small, white, with two yellow spots, bleooming late May-June, with
distinctly filiform {slender-subulate) filaments. Follicles 2.5 to 3.0 milli-
meters long; secds striate, crested. Filament and follicle characteristics
are the distinguishing factors used to separate this species from Suwifraga
carolinigna Gray which has slightly clavate filaments and fellicles 4-5
millimeters long. At the present time, the taxonomic status of these species
is questioned by many individuals.

Present Range: Virginia, North Carolina, Tennessee, and Georgia.

Distribution in Virginia: Tazewell, Grayson, Smyth, and Washington counties.
Reported from Giles County at VPIESU Symposium, A specimen from Craig County,
collected in 1936, needs to be verified (Figure 17).

Habitat and Mode of Life: Moist rocks and streamside cliffs.

Status. Threatened. A Southern Appalachian endemic rarely found in large
numbers, and always in restricted habitats, this plant could become endangered
because of changes in land use patterns. Listed as Threatened in North Caro-
lina, Endangered in Georgia, reaching its northern limit in Virginia.

Protective Measures Proposed. Inferm appropriate federal and state officials of
sites on public iands so use and development will not hamper the area
necessary for survival.

References: Hardin et al. (1977); Fernald (1950); Hoffman, R. L. (pers. comm.,
1978); Kartesz and Kartesz (1977): Radford et ai. (1968).

Author: Douglas W, Qgle.
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CAROLINA SAXIFRAGE Sarifraga caroliniana Gray
Division: Magnoliophyta Order: Rosales
Class: Dicotyledoneae Family: Saxifragaceae

Description: Perennial herb with basal rosette arising from rootstock. Leaves
with long winged petioles, elliptic to rounded blades approximately 14 x 4
centimeters, 6- to ll-dentate on each margin. Inflorescence cymose-paniculate;
flowers small, white, usually with two yellow spots, blooming late May-June,
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with filaments slightly clavate., Follicles 4-5 millimeters long; seeds
striate, crested. Filament and follicle characteristics are the distin-
guishing factors used to separate this species from Saxifraga careyana

Gray, which has distinetly filiform (slender-subulate) filaments and folli-
cles 2.5 to 3.0 millimeters long. At the present time, the taxonomic status

of these species is questioned by many individuals.

Present Range: Virginia, North Carolina, West Virginia, and Kentucky; reported
from Tennessee.

Distribution in Virginia: Tazewell, Grayson, Smyth, and Washington counties
{Figure 18}.

Habitat and Mode of Life: Moist rocks and streamside cliffs.

Status. Threatensd. A Southern Appalachian endemic rarely found in large num-
Bers, and always in restricted habitats, this plant could become endangered
because of changes in land use patterns. Listed as Endangered in North Caro-
lina and Threatened in Kentucky; it is found in only one county in West
Virginia.

Protective Measures Proposed: Inform appropriate federal and state officials of
sites on public lands, so use and development will not hamper the area neces-
sary for survival.

References: Hardin et al. (1977); Fernald (1950); Fortney et al. (1978);
Kartesz and Kartesz (1977); Radford et al. (1968).

Author: Douglas W, Ogle.
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PIRATEBUSH Buckleya distichophylla Torr.
Division: Magnoliophyta Order: Santalales
Class: Dicotyledoneae Family: Santalaceae

Description: Dicecious shrubs or small trees to 6 meters high; leaves simple,
distichous, lanceolate, 3-7 centimeters leng; flowers greenish, small, stami-
nate in umbels, pistillate solitary; sepals four, petals absent; stamens four;
pistil one, remaining almost to maturity; flowering in May.

I1lustrations: Gleason (1952); Radford et al. (1968), Hardin et al. (1977).

Present Range: Tennessee {six counties), North Carolina (five counties), and
Virginia (four counties), but only occurring in about 10 localities
{Musselman, 1974).

Distribution in Virginia: Mountain counties of Bland, Craig, Montgomery and
Roanoke, Known irom only three localities, however, as one population is on
the Craig-Roanoke County line (Figure 18).

Habitat and Mode of Life: Streambanks and steep shaly slopes; often associated
with hemlock (Tsuga canadensis (L.) Carr.).

Reproduction: Sexual and asexual (by rhizomes).

Status. Threatened. Although some plants are within the boundary of Jefferson
National Forest, they are still vulnerable to logging or road-building opera-
tions. Considered to be Endangered in North Carolina (Hardin ez al, 1977)
and Threatened in Tennessee (Committee for Tennessee Rare Plants, 19878) and
by the Smithsonian Institution {Ripley, 1975).
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Protective Measures Proposed: Habitats should be protected against development.
The species also should be protected against collectors (Musselman, 1974).
The localities where it occurs are well known, and the plant has been col-
lected often for herbarium specimens.

Remarks: This is a rare Southerr Appalachian endemic found in a restricted
Tiabitat. It is a root parasite which often is found on hemlocks, although it
also will parasitize a number of other species (Musselman, 1974).

Reference: Fernald (1950); Gleason {1952); Gleason and Cronquist (1963);
Radford et al. (1968): Musselman (1974); Ripley (1975}; Hardin eZ al., (1977);
Committee for Tennessee Rare Plants (1978).

Author: Duncan M. Porter.
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TRUMPETS Sarracenia flava L.
Division: Magnoliophyta Order: Sarraceniales
Class: Dicotyledoneae Family: Sarraceniaceae

Description: Rhizomatous perennial herbs; leaves hollow, usually partially
water-filled, trumpet-shaped, 3-10 decimeters high, with a suberect, rounded,
4-7 {-14) centimeter wide apical hood which projects over opening to leaf-
hollow; scape about as high as leaves; flowers solitary, nodding, 5-parted,
with a strong musty odor; petals bright yellow, 5.5 to 8 centimeters long;
style disc 3-7 centimeters in diameter; capsules 10-15 millimeters in diam-
eter; flowering in May and June. (in part after Radford et al., 1968).

Illustrations: Gleason {1952}, Radford et al. (1968), McCollum and Ettman
(1977).

Present Range: A Coastal Plain endemic occurring from Virginia to Florida and
Alabama,

Distribution in Virginia: Dinwiddie and Prince George counties, and the City of
Suffolk (Figure 18).

Habitat and Mode of Life: Bogs and wet pinelands.

Reproduction: presumabiy sexual and asexual {(by rhizomes).

Status: Threatened. "The plant is mentioned a number of times in the Fernald
papers on S.E. Virginia in which he expresses concern for the loss of habitat
due to ditching and draining. The City of Petersburg has sprawled over some
of his stations. In view of the decline of this species during the 12 years
Fernald was active in our area and the continued loss of habitat, the rela-
tively few extant stations and the appeal of insectivorous plants among col-
lectors, we might better consider the taxon threatened..." (T. F. Wieboldt,
pers. comm.). Also considered Threatened in Georgia (McCollum and Ettman,

1977).

Protective Measures Proposed: Areas where the few populations remain must be
protected from development, polluticn, and over-zealous collectors.

Remarks: "Occasional, once common but now rapidly disappearing' (Duncan and
Foote, 1975). "Several spectacular stands of these plants still exist at a

few localities in the Carolinas" (Radford et al., 1968). If the present trend
continues, this species will soon become Endangered or Extirpated in Virginia.
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References: Fernald (1950); Gleason (1952}; Gleason and Cronquist {1963};
Radford et al. {1968); Duncan and Foete (1975); McCollum and Ettman (1977) .

Author: Duncan M. Porter.
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Figure 18. Distribution of Saxifraga caroliniana, Buckleya distichophylla,
and Sarracenia flava in Virginia

WATER WILLOW Justicia mortuifluminis Fern.
Division: Magnoliophyta Order: Scrophulariales
Class: Dicotyledoneae Family: Acanthaceae

Descriptien: Colonial peremmial herbs, with deep-seated stolons and rhizomes

3.7 millimeters in diameter; stems 2-6 decimeters high; leaves opposite,
oblong-lanceolate to narrowly elliptic-oblong, mostly 5-9 centimeters long and
1.5 to 3.5 centimeters wide; peduncles 3.5 to 10 centimeters long, spreading-
ascending; spikes compact, subcapitate, 1.5 to 3.0 centimeters long, flowers
densely overlapping; corolla pale vielet or lilac, lower lip flat and pro-
jected forward, lobes not constricted basally; seeds quadrate-orbicular, deep
brown, not thickened marginally, flowering in June and July. (after Fernald,
1950} .

Photographs: Fernald (1941}, as Jugtieia umbratilis Fern.
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Present Range: Southeastern Virginia.

Distribution in Virginia: Coastal Plain; counties of Prince George, Southampton,
Surry, Sussex and City of Suffolk (Figure 19).

Liabitat and Mode of Life: Wooded bottomlands and shady margins of slow-flowing
Streams.

Reproduction: Presumably sexual and asexual (by stolons and rhizomes).

Status. Threatened. Due to loss of habitat. Also considered Threatened by the
Smithsonian Institution (Ripley, 1975).

Protective Measures Proposed: Protection of the habitats in which the species
occurs from development and pollution is essential to its survival,

Remarks: A Virginia endemic.
References: Fernald (1941, 1950); Ripley (1975).

Author: Duncan M. Porter.
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Figure 19. Distribution of Justieia mortuifbuninis, Panax quinquifolius,
and Lecheg maritima var. virginica in Virginia
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GINSENG, SANG Danax quinguefolius L.
Division: Magnoliophyta Order: Umbellales
Class: Dicotyledoneae Family: Araliaceas

Description: Perennial herbs from a large, spindle-shaped, often forked tuberous
Toot; stems simple, 2-6 decimeters high; leaves 3 {-4), in an apical whorl,
palmately compound; leaflets (3-) 5, eiliptic to obovate, to 15 centimeters
long and 8 centimeters wide, serrate, petiolulate; umbels solitary, terminal,
peduncles 2-25 centimeters long, pedicels to 12 millimeters long; flowers
white to greenish-white; drupes red, 2-3 seeded, about 1 centimeter in diam-
eter, clustered; flowering in May and June, fruiting in the Fall. (in part
after Radford et al., 1968).

Illustrations: Gleason (1852), Radford et al. (1968}, Hardin et al. (1977).
present Range: From Manitoba to Quebec, south to Oklahoma, Louisiana, Alabama,
and Florida.

Distribution in Virginia: Occurring in the mountains (Botetourt, Buchanan,
Carroll, Graysom, Montgomery, Patrick, Rockbridge, Rockingham, Smyth, Tazewell
and Warren counties), Piedmont (Arlington, Buckingham, Cumberland, and Fairfax
counties), and Coastal Plain (Carcline and York counties) (Figure 19).

Habitat and Mode of Life: Rich, deciduous woods.

Reproduction: Presumably sexual,

Cultivation: Ginseng is cultivated on a small scale in Virginia as a crop plant.
This cultivation could be greatly expanded.

Status. Threatened. Ginseng has been exported from the New Korld to the Far
East since the eighteenth century (Graham, 1966]. Populations have been
greatly depleted by collectors, who gather the roots before fruits are formed
in the fall. In spite of the seemingly wide distribution in Virginia, the
plant is much rarer than it once was. Further heavy exploitation will lead
to its becoming Endangered or Extirpated. Also Threatened in Tennessee
(Committee for Tennessee Rare Plants, 1978) and North Carolina {Hardin et 2l.,
1977); Endangered in Alabama (Thomas, 1976}; and Status Undetermined in West
Virginia (Fortney et al., 1978).

Protective Mcasures Proposed: The collection of wild plants must be regulated
and curtailed. Cultivation must be encouraged, as it is quite easy.

Remarks: The literature is filled with comments on the expleoitation of this
species and its subsequent rareness. Collecting has increased markedly in
recent years, and the scattered populations generally consist of a few individ-
uals. A good bibliography for two species will be found in Graham (1966] .

References: Fernald (1950); Gleason (1952); Gleason and Cronquist (1963);
Granam (1966); Radford et ai. (1968); Thomas (1876); Hardin et al. {1977);
Committee for Termessee Rare Plants (1978); Fortney et al. (1978).

Author: Duncan M. Porter,
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VIRGINIA PINWEED Lechea maritima var. virginica Hodgdon
Division: Magnoliophyta Crder: Violales
Class: Dicotyledoneae Family: {istaceae

Description: Suffruticose perennials, caudex with stout, nearly erect branches;
basal shoots to 1 decimeter high, densely pubescent; leaves lanceolate to
elliptic, thick, dull green, three to five times as long as wide, pilose
beneath; panicles thick-subcylindric to broadly subpyramidal, branching
mostly from near bases of fruiting stems, often one-sided and persistent;
calyx mostly pyriform to obconic or subglobese, outer sepals much shorter
than inner; seeds two, convex abaxially, flattened to slightly concave
adaxially; fruiting from September to November (after Fernaid, 1950),

Present Range: Eastern Maryland and eastern Virginia.

Distribution in Virginia: Outer Coastal Plain; known from Lancaster County and
the City of Virginia Beach (Figure 19).

Habitat and Mode of Life: Coastal sand dunes,

Reproduction: Presumably sexaul and asexual (by rhizomes).

Status. Threatened. Due to habitat modification or destruction., Censidered to
be Endangered by the Smithsonian Institution (Ripley, 1975).

Protective Measures Proposed: Specialized habitat in which this vulnerable
taxon grows must be protected from development.

Remarks: An outer Coastal Plain endemic, it should occur also on the Eastern
Shore, although it has not been reported from there. Fairly common, but
jeopardized, in Virginia Beach. Its populations perhaps could be increased
markedly by using it to stabilize sand dunes. It is perhaps not distinct
from typical Lechea maritima Leggett var, maritima. WNevertheless, in
virginia it is Threatened, no matter what name is applied to it.

References: Fernald (1950); Gleason (1952); Gleason and Cronquist (1963);
Ripley (1975).

Author: Duncan M. Porter.
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SPECTAL CONCERN (103)

Division: Lycopodophyta Order: Lycopodiales
Class: Lycopsida Family: Lyccpodiaceae
1. Lyeopodium caroliniarmuwm 1. (Slender Clubmoss) - Coastal Plain {Greensville and
Sussex counties).
Lycopodium X habereri House (Haberer's Running Pine) - Mountains (Giles County}.
3. Lycopodiwn lueiduium Michx. X Lycopodiwm selago var. appresswm (Shining-Fir
Clubmoss Hybrid) - Mountains (Floyd and Page counties].
Division: Pteridophyta Order:  Aspidiales
Class: Filicopsida Family: Aspidiaceae
4. Dryopteris X sgparabilis Small (Woodfern) - Coastal Plain (City of Chesapeake).
Division: Pteridophyta Order: Ophioglossales
Class: Filicopsida Family: Ophioglossaceae
5. Botrychiwm simplex E, Hitche. (Little Grapefern) - Mountains (Giles and
Grayson counties).
Division: Pinophyta Order: Pinales
Class: Pinopsida Family: Cupressaceae
6. Chamaecyparis thyoides (L.) BSP. (Atlantic White Cedar) - Coastal Plain
(Accomack and Southampton counties and cities of Chesapeake and Suffolk).
Division: Pinophyta Order:  Pinales
Class: Pinopsida Family: Pinaceae
7. Abies balsamec var. phanerclepis Fern. (Balsam Fir) - Mountains (Madison and
Page counties).
Division: Magnoliophyta Order: Bromeliales
Class: Monocotyledoneae Family: Bromeliaceae
B. Tillandsia usnecides L. {Spanish Moss) - Coastal Plain (Isle of Wight,

Northampton and York counties and cities of Chesapeake, Hampton, Suffolk and
Virginia Beach}.



88 Vascular Plants--Special Concern
Division: Magnoliophyta Order: Commelinales
Class: Monocotyledoneac Family: Commelinaceae

9. Tradescantia rosea var. graminea {Small) Anderson & Woodson {Spiderwort) -

Coastal Plain (Southampton County and City of Suffolk).
Division: Magnoliophyta Order: Cyperales
Class: Monocotyledoneae Family: Cyperaceae

10. Eleccharis baldwinii (Torr.) Chapman (Baldwin's Spike Rush) - Piedmont
(Brunswick County} and Coastal Plain (Isle of Wight County and cities of
Chesapeake, Suffolk, and Virginia Beach.

11. Fleocharis equisetoides (EIl.) Torr. (Spike Rush) - Piedmont (Prince Edward
County) and Coastal Plain (Accomack County).

12. Fhymchospora alba (L.} Vahl (Beak Rush) - Coastal Plain {Accomack County and
City of Virginia Beach).
Division: Magnoliophyta Order: Cyperales
Class: Monocotyledoneae Family: Poaceae

13. Agropyron trachycaulum (Link) Malte (Wheat Grass) - Mountains {Highland and
Rockingham counties}.

14. Agrostis borealis Hartm. (Bent Crass) - Mountains (Grayson County) .

15. Amphicarpon purshii Kunth (Amphicarpen) - Ceastal Plain (Northampton County).

16. Aristida tuberculosa Nutt. (Seabeach Needlegrass) - Coastal Plain (Accomack
and Northampton counties).

17. Bromis eiligtus L. (Ciliate Brome Grass) - Mountains (Clarke, Floyd and Warren
counties}.

18. Cirma latifolia (Trev.) Griseb. (Wood Reed) - Mountains (Grayson, Highland and
Smyth counties),.

19. Cteniwm arvematicwn (Walt.) Wood (Toothache Grass) - Coastal Plain {Greensville,
Prince George and Sussex counties and City of Suffolk).

20. Deschampsia caespitosa var. glauca (Hartm.) Lindm. {Tufted Hairgrass) -
Mountzins (Giles and Page counties).

21. Digrrhena americana Beauv. (Diarrhena) - Mountains (Carroll, Patrick and Russell
counties),

22 Epianthus brevibarbis Michx. (Beard Grass) - Piedmont (Spotsylvania County) and
Copastal Plain (Sussex County).

23, Glyceria grandis Wats. (Reed Meadow-grass) - Mountains {Highland County) and
Coastal Plain (Arlington and James City counties}.

24. Manisuris rugosa (Nutt.) Kuntze {Joint Grass) - Coastal Plain (Sussex County).

25. Melioa nitems Scribn. (Melic Grass) - Mountains (Frederick and Shenandoah
counties.

26. Mdhlenbergia brachyphylla Bush (Muhly) - Piedmont (Brunswick and Dinwiddie

counties) and Coastal Plain (Sussex County).
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27. Muhlembergia expansa (DC) Trin. {Hairgrass) - Coastal Plain {(Greensville
County) .

28. Muhlenbergia glabrifiora Scribn. (Muhly) - Piedmont (Brunswick County).

29. Muhlembergia glomerata (Wilid.) Trin.{Muhly) - Mountains (Fauquier and Page
counties).

30. Panieum fusiforme Hitchc. (Panic Grass) - Piedmont (Dinwiddie County).

3l. Panicum strigoswn Muhl. (Panic Grass) - Piedmont {Dinwiddie County) and Coastal
Plain (Prince George Coumty and City of Chesapeake].

32, Panicum wrightiamwn Scribn. (Panic Grass) - Coastal Plain (Isle of Wight,
Southampton and Sussex counties and City of Chesapeake].

33. Paspalum praecox Walt. (Early Paspalum) - Coastal Plain (Greensville and
Sussex counties and City of Suffolk).

34. Poa saltuenis Fern and Wieg. (Blue Grass) - Mountains (Augusta and Rockingham
counties).

35. Pog wolfii Seribn, (Blue Grass) - Mountains (Clarke County).

36. Schizachne purpurascens (Torr.) Swallen (Schizachne) - Mountains {Highland
County).

37. Sphenopholis filiformis (Chapm.) Scribn. (Wedge Grass} - Coastal Plain (Isle of
Wight County and City of Suffolk).

38. Sphenopholis pallens (Bichl.) Scribn, (Pale Wedge Grass) - Piedmont (Brunswick
and Fairfax counties) and Coastal Plain (Southampton County).

39. Sporobolus junceus (Michx,) Kunth (Dropseed) - Piedmont (Lunenburg and
Mecklenburg counties).

40. Tridens strietus (Nutt.] Nash (Tridens) - Coastal Plain (York County).
Division: Magnoliophyta Order: Juncales
Class: Monocotyledoneae Family: .Juncaceae

41. Juneue megacephalus M. A. Curtis (Large-headed Rush) - Coastal Plain (City of
Virginia Beach).
Division: Magnoliophyta Order: Liliales
Class: Monocotyledeneae Family: Liliaceae

42, Alliwn ceyphilum Wherry (Wild Onion) - Mountains {(Bath, Highland, Patrick and
Roanoke counties}.

43. Erythroviwn albiduwm Nutt. (White Dog-tooth Violet) - Picdmont [Arlington, Fair-
fax and Loudoun counties).

4. Lilium canadense var. rubmem Britt. {Red Canada Lily) - Mountains (Amherst,
Augusta, Giles, Montgomery, Rockingham and Washington counties]).

45. Smilacina stellata (L.) Desf. (False Solomon's-seal) - Mountains (Frederick,

Rockbridge and Rockingham counties) and Piedmont (Fairfax County).
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Trillium pusillum var. vingiriamen Fern. (Dwarf Trillium) - Mountains (Rocking-
ham County) and Coastal Plain (Accomack, Charles City, Chesterfield, Din-
widdie, Henrico, James City and Surry counties and cities of Chesapeake
and Suffolk).

Zigaderus densus (Desr.) Fern. (Black Snakeroot) - Coastal Plain (Greensville
County) .

48,

49.

50.

51.

52.

53.

54.

55.

Division: Magnecliophyta Order: Orchidales
Class: Monccotyledoneac Family: Orchidaceae

Cleietes divaricata (L.) Ames (Spreading Pogonia) - Mountains (Roancke and
Scott counties) and Coastal Plain (Chesterfield, Henrico, Isle of Wight,
Prince George and Sussex counties and City of Suffolk).

Cypripedium caleeoiug var. pubescens (Willd.) Correll (Yellow Lady's-slipper) -
Mountains (30 counties), Piedmont {13 counties), and Coastal Plain
{6 counties).

Goodyera repens var. ophioides Fern. {Lesser Rattlesnake Plantain) - Mountains
(Amherst, Augusta, Botetourt, Carroll, Craig, Giles, Montgomery, Reancke,
Rockingham, Washington and Wythe counties).

FEabenaria flave (L.} R. Br. {Pale Green Orchid) - Mountains (Bedford, Botetourt,
Giles and Tazewell counties), Piedmont (Amelia, Campbell, Pittsylvania and
Powhatan counties) and Coastal Plain (Fairfax and Sussex counties).

Habenaria peramcena Gray (Purple Fringeless Orchid) - Mountains {Bath, Giles,
Grayson, Patrick and Rockbridge counties), Piedmont (Albemarle, Fairfax,
Fauquier, Pittsylvania and Spotsylvania counties} and Coastal Plain
{Greensville County).

Liparis loeselii (L.) Rich, (Fen Orchid) - Mountains (Giles, Rockingham and
Shenandoah counties), Piedmont (Campbell and Fairfax counties) and Coastal
Plain (New Kent and York counties).

Ponthieva racemosa (Walt.) Mohr (Shadow-witch) - (oastal Plain (Gloucester,
Isle of Wight, James City, Southampton, Surry and York counties).

Spiranthes lucida (Eaton) Ames {Shining Lady's-tresses) - Mountains (Shenandoah
and Smyth counties) and Piedmont (Amelia and Fairfax counties).

56.

57.

58.

o8,

Division: Magnoliophyta Order:  Asterales
Class: Dicotyledoneae Family: Asteraceae

Aster schreberi Nees (Aster) - Mountains (Augusta, Floyd, Giles and Montgomery
counties) and Piedmont {Fairfax, Fauquier and Loudoun counties}.

Ezhinacea laevigata (Boynton § Beadle) Blake (Purple Coneflower) - Mountains
(Montgomery and Roancke counties) and Piedmont {Campbell and Nottoway
counties).

Heleniwn virginicwn Blake (Sneezeweed) - Mountains (Augusta and Rockingham
counties).

Fieraetum trailii Greene (Devil's Paint Frush) - Mountains (Augusta, Bath and
Highland counties).
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60, [Jva imbricata Walt, (Iva) - Coastal Plain {cities of Chesapeake, Hampton and
Virginia Beach).

él. Solidago harrisii Steele (Shale-barren Goldenrod) - Mountains (Shenandosh

County) .
Division: Magnoliophyta Order: Capparales
Class: Dicotyledoneae Family: Brassicaceae

62. Cardamine longii Fern. (Long's Bitter Cress) - Ceastal Plain (Caroline,
Charles City, King and Queen, King William, New Kent and Prince George

counties).
Division: Magnoliophyta Order: Celastrales
Class: Dicotyledoneae Family: Aquifoliaceae

63. Iler colling Alexander (Long-stalked Holly) - Mountains (Giles and Grayson
counties).

64. Tlexr coriacea {Pursh) Chapman (Sweet Gallberry) - Coastal Plain (cities of
Chesapeake and Suffolk),

Division: Magnoliophyta Order: Celastrales
Class: Dicotyledoneae Family: Celastraceae

65. Pachystima canbyi Gray (Cliff-green) - Mountains (Frederick, Giles, Montgomery,
Pulaski, Shenandoah and Wythe counties).

Division: Magnoliophyta Order: Cornales
Class: Dicotyledoneae Family: Cornaceae

66. Cortms canadensis L. (Dwarf Dogwood) - Mountains (Albemarle, Bath and Rockingham

counties).
Division: Magneliophyta Order: Diapensiales
Class: Dicotyledoneae Family: Diapensiaceae

67. Pyxidanthera barbulata Michx. (Pyxie Moss) - Coastal Plain (Isle of Wight and
Southampton counties and cities of Chesapeake and Suffolk).

Division: Magneliophyta Order:  Ericales
Class: Dicetyledoneae Family: Ericaceae

68. Avctostaphylos uva-ursi (L.) Spreng. (Bear Berry) - Mountains (Page County}.
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69. Cayilussacia brachyeera (Michx.) Gray (Box Huckleberry) - Mountains {Bland,
Craig and Montgomery counties}.

70. Rhododendron eumberlandense E. L. Braun (Cumberland Azalea) - Mountains
{Dickenson, Lee, Russell, Scott and Wise counties).

Division: Magnoliophyta Order: Euphorbiales
Class: Dicotyledoneae Family: Euphorbiaceae

71. Euphorbia purpurea (Raf.) Fern. (Wolf's Milk} - Mountains (Botetourt and
Reckbridge counties}.

Division: Magnoliophyta Order:  Fagales
Class: Dicotyledoneae Family: Fagaceae

72. Castanca dewtata (Marsh.) Borkh. (American Chestnut) - Mountains (14 counties),
Piedmont (5 counties), and Coastal Plain (2 counties).

73. Quercus virginiana Miller (Live Cak) - Coastal Plain {Elizabeth City, Mathews
and Northampton counties and cities of Chesapeake, Hampton and Virginia

Beach).
Division: Magnoliophyta Order: Lamiales
Class: Dicotyledoneae Family: Lamiaceae

74. Scutellaria nervosa Pursh (Skullcap) - Mountains (Alleghany, Giles and Montgom-
ery counties) and Piedmont (Amelia and Loudoun counties and City of

Alexandria).
Division: Magnoliophyta Order: Magnoliales
Class: Dicotyledoneae Family: Magnoliaceae

75,  Magnolia macrophylia Michx. (Umbrella Tree) - Mountains (Lee County).

Division: Magnoliophyta Order: Polemaniales
Class: Dicotyledoneae Family: Solanaceae

76. Physalis viscoea subsp. maritima (M. A. Curtis) Waterfall {Ground Cherry) -
Coastal Plain (City of Virginia Beach).
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Division: Magneliophyta Order: Ranunculales
Class: Dicotyledoneae Family: Ranunculaceae

Ananone berlandiersi Pritzel (Anemone) - Piedmont (Pittsylvania County).

Anemone minima DC. (Anemone) - Mountains {Alleghany, Carroll, Craig, Floyd,
Franklin, Giles, Highland, Montgomery, Roanoke, Washington and Wythe
counties) and Piedmont (Menry and Pittsylvania counties).

Clematis cddisonii Britt. (Addison's Leather Flower) - Mountains {Botetourt,
Montgomery, Roanoke and Rockbridge counties).

Clematis albicoma Wherry (White-haired Leather Flewer) - Mountains (Alleghany,
Augusta, Bath, Botetourt, Craig, Highland, Montgomery, Roanoke and
Rockbridge counties).

Clematis coactilis (Fern.) Keener (Leather Flower) - Mountains (Botetourt,
Craig, Mentgomery, Pulaski and Roancke counties).

Clematis erispa L. (Blue Jasmine) - Piedmont {Patrick County) and Coastal Plain
(Isle of Wight and Southampton counties and cities of Chesapeake and
Virginia Beach).

Clematie glaucophylla Small (Leather Fiower) - Mountains {Floyd and Lee
counties).

Ramunoulus ambigens S. Wats. (Spearwort) - Mountains {Bath County), Picdmont
(Fairfax, Louisa and Orange counties), and Coastal Plain (Isle of Wight and
Southampton counties).

Reyunculus carolinianus DC. (Carolina Buttercup) - Mountains (Clarke and Shen-

andoah counties), Piedmont {Albemarle and Fauquier countics) and Ceastal
Plain {Gloucester and Prince George counties and City of Norfolk}.

Ramnculue flabellarie Raf. (Yellow Water Crowfoot) - Piedmont {Amelia County)
and Coastal Plain (Middlesex and Southampton counties).

Rarunculus hederaceus L. (Buttercup) - Coastal Plain {Fairfax, Prince George
and Westmoreland counties and cities of Chesapeake, Hampton and Virginia
Beach) .

Raunculus laxicaulis (Torr. § Gray) Darby (Spearwort) - Coastal Plain (Din-
widdie, Southampton and Surry counties).

Phalictrum dasycarpun Fisch. § Ave Lall. (Purple Meadowrue) - Piedmont (Powha-
tan County) and Coastal Plain (Charles City and Gloucester counties}.

Thalictmen macrostylum Small § Heller (Meadowrue) - Mountains {Giles County)
and Piedmont (Greene and Henrice counties and City of Lynchburg].

Thalictrum steelecwunsm Boivin (Meadowrue) - Mountains (Augusta, Madison, Rock-
bridge, Rockingham, Shenandoah and Wise counties) and Piedmont (Fairfax

County).

92.

Division: Magnoliophyta Order: Rosales
Class: Dicotyledoneae Family: Fabaceae

Tpifoliwn virginicuwn Small (Virginia Clover) - Mountains (Augusta, Bath,
Frederick and Shenandoah counties).
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Division: Magnoliophyta Order: Rosales
Class: Dicotyledoneae Family: Rosaceae
93,  Sanguisorba canadensis L. (Canada Burnet) - Mountains (CGrayson and Madison
counties).
Division: Magnoliophyta Order: Rosales
Class: Dicotyledoneze Family: Saxifragaceae
94. Astilbe biternata {Vent.) Britt. (False Goatsbeard) - Mountains {Wise County).
95. FRibes glandulosum Grauver (Gooseberry) - Mountains (Grayson, Smyth and Washing-
ton counties).
Division: Magnoliophyta Order: Scrophulariales
Class: Dicotyledoneac Family: Oleaceae
96, QOasmanthus americang (L.) Gray (Wild Olive) - Coastal Plain (City of Virginia
Beach).
Division: Magnoliophyta Order: Scrophulariales
Class: Dicotyledoneae Family: Scrophulariaceae
97. Collinsia verna Nutt. (Blue-eyed Mary) - Mountains (Smyth and Washington
counties).
Division: Magnoliophyta Order: Thezles
Class: Dicotyledoneae Family: Hypericaceae
98. Hypericum mitchelliamen Rydh. (St, John's Wort} - Mountains (Grayson County).
Division: Magnoliophyta Order: Theales
Class: Dicotyledoneae Family: Theaceae
99. Stewartia malecodendron L. (Silky Camellia} - Mountains (Lee County) and
Coastal Plain (Accomack County and cities of Chesapeake and Virginia Beach).
100. Stewartia ovata (Cav.) Weatherby (Mountain Camellia) - Piedmont (Patrick and

Pittsylvania counties) and Coastal Plain (James City, Lancaster and York
counties).
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Division: Magnoliophyta Order: Umbellales
Class: Dicotyledoneae Family: Apiaceae

101. Pseudotaenidia montana Mackenzie (Mountain Pimpernel) - Mountains (Augusta,
Bath, Page, Rappahannock and Shenandeah counties).

Division: Magnoliophyta Order: Umbellales
Class: Dicotyledeonecae Family: Araliaceae

102. Pgnax trifoliwn L. (Dwarf Ginseng) - Piedmont (Campbell, Fairfax, Franklin,
Henry and Mecklenburg counties and City of Lynchburg) and Coastal Plain
(Arlington County).

Division: Magnoliophyta Order: Vielales
Class: Dicotyledoneae Family: Cistaceae

103. Hudsomia tomentosa Hutt. (Beach Heath) - Coastal Plain (Accomack, James City,
Lancaster, Mathews and Northampton counties and City of Virginia Beach).
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STATUS UNDETERMINED (174)

Division: Lycopodophyta Order: Ispetales
Class: Lycopsida Family: Isoetaceae

1. Iscetes macrospora Durieu (Quillwort} - Mountains {Shenandoah County)

Division: Pinophyta Order: Pinales
Class: Pinopsida Family: Cupressaceae

2. Juniperus communis L. var. communis (Common Juniper) - Mountains {Floyd, High-
land, Patrick and Rockingham counties}.

3. Juniperus commnis var. depressq Pursh (Ground Juniper) - Piedmont (Brunswick

County).
Divisien: Magnoliophyta Order: Alismatales
Class: Monocotyledoneae Family: Alismataceae

4. Sagittaria calycina Engelm. (Arrowhead) - Mountains (Lee County) .

5. Sagittaria engelmarmiana J. G. Smith (Engelmamn’s Arrowhead) - Ceastal Plain
(City of Chesapeake].

6. Sagittaria rigida Pursh (Arrowhead) - Mountains (Augusta, Clarke and Page
counties}.

7. Sagittaria spatulata (J. G. Smith) Buch. (Arrowhead) - Piedmont {Fairfax and
Stafford counties) and Coastal Plain (James City and New Kent counties]}.

Division: Magnoliophyta Order: Arales
Class: Monocaotyledoneae Family: Lemnaceae

8. ILemng trisulea L. (Star Duckweed) - Mountains (Montgomery and Rockingham coun-
ties) and Coastal Plain (cities of Newport News and Virginia Beach).

9. Wolffia columbianz Karst. (Water Meal) - Coastal Flain (Fairfax, Jawes City and
King and Queen counties and City of Suffolk).

Divisien: Magneliophyta Orger: Commelinales
{lass: Monocotyledoneae Family: Xyridaceae

10. Xyris earcliniana Walt. {Yellow-eyed Grass) - Piedmont {Buckingham, Dinwiddie
and Fairfax counties) and Coastal Flain (Isle of Wight County and City of
Suffolk}.
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11. Xyris difformie var. curtissii (Malme) Kral (Yellow-eyed Grass) - Coastal Plain
{(Dinwiddie, Greensville, New Kent and Sussex counties).

12, Xyris fimbriata E11. (Yellow-eyed Grass) - Coastal Plain (City of Chesapeake).

13. Xyris iridifolia Chapm. (Yellow-eyed Grass) - (oastal Plain {City of Chesapeake].
Division: Magnoliophyta Order: Cyperales
Class: Monocotyledoneae Family: Cyperaceae

14. Bulbostylis ciliatifolia (E11.) Fern. (Bulbostylis) - Coastal Plain (Isle of
Wight, Southampton and Sussex counties and cities of Suffolk and Virginia
Beach).

1S. Carexr barrgttii Schwein. § Torr. (Sedge) - Mountains (Augusta County} and
Coastal Plain (Greensville and Sussex counties).

16. Capexr biltmoreana Mackenzie (Sedge) - locality unknown,

17. Capex buxbaonii Wahl. (Sedge) - Mountains (Bath and Madison couaties) and
Coastal Plain (Sussex County).

18, Carex careyana Dewey (Sedge) - Mountains [Rockbridge County) and Piedmont
(Arlington and Fairfax counties).

19. Carexr champanii Steud. (Sedge) - Coastal Plain {Greensville County).

20. Carexr eristatella Britt. (Sedge) - Mountains (Giles County) and Piedmont
(Fairfax County).

21. Carer erugs-corvi Kuntze (Sedge) - Piedmont (Amelia County) and Coastal Plain
{Greensville and Southampton counties]).

22. Carer decomposita Muhl. (Sedge) - Coastal Plain (Isle of Wight, James City,
Southampton, Surrey and Sussex counties).

23. Carexr hirtifolia Mackenzie (Sedge) - Mountains (Grayson County).

24. Carer hitcheockiana Dewey (Sedge) - Mountains (Roanoke, Shenandozh and Smyth
counties} and Piedmont (Fairfax County).

?5. Carexr lacustris Schwein. (Sedge) - Coastal Plain (Fairfax and Westmoreland
counties).

26. Carex lastocarpa Ehrhart (Sedge} - Mountzins (Bath and Madison counties) and
Coastal Plain (Sussex County}.

27. Caver leptonervia Fern. (Sedge) - Mountains (Graysonm, Highland, Smyth and
Tazewell counties).

28. Carex lupuliformis Dewey (Sedge) - Coastal Plain (Greensville, Northampten,
Southampton, Sussex and York counties).

29. Carex pallescens L. (Sedge) - Mountains (Grayson County).

30. Carer pedunculata Willd. (Sedge) - Mountains (Montgomery, Rockbridge and
Rockingham ccunties).

31, Carex polymorpha Muhl. (Sedge) - Mountains (Bath and Rockingham counties).

32. (arex reniformis (Bailey) Small (Sedge) - Coastal Plain {(Gloucester, Greensville,
Scuthampton and Surrey counties and City of Virginia Beach}.

33. (arexr rostrata Stokes (Sedge) - Mountains (Bath County) and Coastal Plain

(Accomack County).
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Carer schweinitzii Dewey (Sedge) - Mountains (Washington County).

Carer suberecta (Olney) Britt. (Sedge) - Mountains (Augusta, Madison and Mont-
gomery counties).

Carer tetanica Schkuhr (Sedge) - Coastal Plain (Greemsville and Sussex counties].

Carer trichoearpa Schkuhr (Sedge) - Mountains {Washington County}.

Carex vesicaria L. (Sedge) - Mountains (Bath County).

Carex vestita Willd. (Sedge) - Coastal Plain (Henrico and Prince George
counties).

Carer walterigna Bailey (Sedge) - Coastal Plain (Southampton and Sussex
counties and cities of Suffelk and Virginia Beach).

Cladium jamaicense Crantz (Saw Grass) - Coastal Plain (City of Virginia Beach).

Cladiwn mariscoides (Muhl,) Torr. (Twig Rush) - Coastal Plain (Accomack County
and cities of Chesapeake and Virginia Beach).

Cyperus acwninatus Torr. § Hook. (Umbrella Sedge) - Mountains (Roancke County).

Cyperus dentatus Torr., (Umbrelia Sedge) - Mountains (Augusta County).

Cyperus engelmannii Steud. (Umbrella Sedge) - Coastal Piain (Stafford County} .

Cyperus granitophyllus McVaugh (Umbrella Sedge) - Piedmont (Brunswick and Meck-
lenburg counties).

Cyperus haspan L. (Umbrella Sedge) - Coastal Plain (Charles City, James City and
New Kent counties and cities of Chesapeake and Virginia Beach}.

Cyperus houghtonii Torr. {Umbrella Sedge) - Mountains {(Page County).

Dichromena aolorata (L.) Hitche. (Dicromena) - Coastal Plain (James City County
and City of Virginia Beach}.

Eleocharis elliptica Kunth (Spike Rush) - Mowuntains (Augusta County), Piedmont
(Amelia, Dinwiddie, and Fairfax counties) and Coastal Plain (James City
County).

Eleocharis halophila Fern. § Brack {Spike Rush) - Ceastal Plain (City of
Virginia Beach).

Eleocharis maerostachya Britt. (Spike Rush) - Mountains (Augusta, Montgomery,
Page, and Rockingham counties).

Eleocharie melanocarpa Torr {Spike Rush) - Mountains (Bath and Highland coun-
ties) and Coastal Plzin (Isle of Wight County and City of Suffolk).

Eleccharis radiocans (Poir.) Kunth (Spike Rush) - Coastal Plain (City of Virginia
Beach) .
Eileccharis robbinsii Oakes (Spike Rush) - Mountains (Augusta County).

Eleocharis rostellata Torr. (Spike Rush) - Coastal Plain {New Kent and York
counties and cities of Newport News, Suffolk and Virginia Beach).

Eleocharia smallii Britt. (Spike Rush) - Mountains (Augusta, Giles, Rockingham
and Shenandoah counties) and Coastal Plain (King William County).

Fleocharis trichostata Torr. (Spike Rush) - Coastal Plain (Gloucester, Isle of
Wight, Southampton and Sussex counties}.

Eleocharis vivipara Link (Spike Rush) - Coastal Plain {Accomack and Southampton
counties and City of Virginia Beach).

Fimbristylis earoliniana (Lam.) Fern. (Fimbristylis) - Coastal Plain {Accomack,
Middiesex, New Kent and Northampton counties and City of Virginia Beach) .
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6l. Pimbristylis puberula (Michx.) Vahl (Fimbristylis) - Piedmont {Brunswick
County).

62. Hemicarpha micrantha {(Vahl} Pax (Hemicarpha) - Coastal Plain (Southampton
County).

63. Psilocarya niteng (Vahl) Wood (Bald Rush) - Ceastal Plain {Sussex County).

64, Pailocarya scirpoides Torr, (Bald Rush) - Coastal Plain (Southampton County
and cities of Chesapeake, Suffolk and Virginia Beach).

65. Rhynehospora capillacea Torr. (Beak Rush} - Mountains (Montgomery and Washing-
ton counties).

66, Rhynchospora fascticularis (Michx.) Vahl {Beak Rush) - Coastal Plain (Isle of
Wight County and cities of Suffolk and Virginia Beach).

67. REmymehospora filifolia Gray (Beak Rush) - Coastal Plain (Sussex County).

68. HRmynchogpora grayi Kunth (Beak Rush) - Coastal Plain (City of Chesapeake).

69. Rhynchospora harveyi W. Boott (Beak Rush) - Coastal Plain (Dinwiddie, Greens-
ville, Prince George and Sussex counties).

70. Rhynchospora miliacea {Lam.} Gray {Beak Rush) - Ceastal Plain (City of
Chesapeake) .

71. Rhynchospora pallida M. A. Curtis (Beak Rush) - Coastal Plain (Greensville
County and City of Suffolk).

72. Rhynchospora perplera Small (Beak Rush) - Coastal Plain (Dinwiddie, Greensville,
Southampton, Surrey and Sussex counties).

73. Secirpus acutwus Muhl. (Hardstem Bulrush) - Coastal Plain (Arlington, Fairfax and
Prince William counties).

74. Seirpus etuberculatus (Steud.) Kuntze (Bulrush) - Coastal Plain (City of
Virginia Beach).

75. Seirpus fluviatilis (Torr.) Gray (River Bulrush) - Coastal Plain (Fairfax
County).

76. GSeirpus lineatus Michx. (Bulrush) - Piedmont (Fairfax, Loudoun and Orange coun-
ties) and Coastal Plain {Gloucester, James City and Surrey counties}.

77. Seirpus maritimis L. (Saltmarsh Bulrush) - Coastal Plain (Charles City, James
City, New Kent, Stafford and Surrey ccunties).

78. Seirpus olneyi Gray (Bulrush) - Coastal Plain (James City, New Kent, Richmond
and Stafford counties and City of Virginia Beach).

79. Seirpus subterminalis Torr. [Swaying Rush) - Mountains (Augusta County) and
Coastal Plain (City of Virginia Beach)}.

80. Scirpus torreyi Olney (Buirush) - Mountains (Augusta and Rockingham counties).

81. Scleria minor (Britt.) Steone - Coastal Plain (Greensville, Henrice and Prince
George counties).
Division: Magnoliophyta Order: Cyperales
Class: Monocotyledoneae Family: Poaceae

82, Sporokolug asper (Michx.) Kunth (Dropseed) - Mountains (Shenandozh County)} and

Coastal Plain {New Kent County).
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Division: Magnoliophyta Order: Eriocaulales
Class: Monocotyledoneae Family: Eriocaulaceae

83. Ericeailon compressum Lam. (Pipewort) - Coastal Plain {Arlington County).

84. Eriocomilon decangulare L. (Pipewort) - Coastal Plain (James City, Prince George
and Sussex counties and City of Chesapeake).

85, Eriocculon septangulare With. (White Buttens) - Mountains {Augusta County) and
Coastal Plain (Accomack County and City of Virginia Beach).
Bivision: Magnoliophyta Order: Hydrocharitales
Class: Monocotyledoneae Family: Hydrocharitaceae

86. Limmobiwm spengia (Bosc.) Steud. (Frog's Bit) - Coastal Plain (Fairfax and
Northampton counties and cities of Chesapeake anrd Virginia Beach).
Division: Magnoliophyta Order: Juncales
Class: Monocotyledeoneae Family: Juncaceae

87. Juncus abortivus Chapm. (Rush) - Coastal Plain (Isle of Wight County and City
of Suffolk).

88. Junous balticus Willd. [Rush) - Coastal Plain (Northampton County and City of
Virginia Beach).

89. Juncus brachycephalus (Engelm.} Buch. (Rush) - Mountains {Augusta County).

90. Juncus crassifoliwm Buch. (Rush) - Coastal Plain (Greensville, Isle of Wight and
Southampton counties and City of Chesapeake).

91. Juneus validus Cov. {Rush) - Coastal Plain (Isle of Wight County).
Division: Magnoliophyta Order: Liliales
Class: Monocotyledoneae Family: Agavaceae

92, Agave virginica L. (False Aloe) - Mountains (Lee County) and Piedmont (Arling-
ton County).
Division: Magnoliophyta Order: Liliales
Class: Monocotyledoneae Family: Haemoderaceae

93. ILachnanthes caroliniagna (Lam.) Dandy (Redroot) - Mountains (Augusta County) and

Coastal Plain (cities of Chesapeake and Suffolk).
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Division: Magneliophyta Order: Liliales
Class: Monocotyledoneae Family: Iridaceae

94, Iris versicolor L. (Blue Flag) - Mountains (Augusta, Bath and Montgomery coun-
ties) and Piedmont (Chesterfield, Henrico, Loudoun and Madison counties).

95. Sisyrinchium albidwn Raf. {Blue-eyed Grass) - Mountains (Rockbridge County)
and Ceastal Plain (Sussex County and City of Suffolk}.
Division: Magnoliophyta Order: Liliales
Class: Monocotyledoneae Family: Liliaceae

96. Comissia seilloides (Raf.) Cory (Wild Hyacinth)} - Mountains (Highland, Rock-
bridge, Russell and Smyth counties).

97, Smilar smallii Morong (Small's Greenbrier) - Coastal Plain {City of Virginia
Beach).

98. Zigadenus glaueus (Nutt.) Nutt. (White Camass) - Mountains (Botctourt,
Pulaski, Roanoke, Scott and Warren counties).
Division: Magnoliophyta Order: Najadales
Class: Monocotyledoncae Family: Juncaginaceae

99, Trigloehin striata Ruiz & Pav. (Arrow Grass) - Coastal Plain (Accomack, West-
moreland and York counties and cites of Chesapeake, Norfolk and Virginia
Beach).
Division: Magnoliophyta Order: Najadales
Class: Monocotyledoneae Family: Potamogetonaceae

100. Potamogeton amplifolius Tuckerm. (Pondweed) - Piedmont (Amelia, Arlington and
Fairfax counties).

101, Potamogeton cakesigmis Robbins (Pondweed) - Mountains (Augusta County) and
Coastal Plain (Caroline County).

102. Potamogeton perfoliatus var. bupleurcides (Fern.) Farwell (Red-tap Pondweed) -
Coastal Plain (Arlington, Fairfax, Stafford and Westmoreland counties and
City of Virginia Beach).

103. Potamogeton robbinsii Oakes (Pondweed) - Coastal Plain (Fairfax County).

104. Potamogeton spirilius Tuckerm. (Pondweed) - Piedmont (Patrick County) and
Coastal Plain (Charles City, King William and New Kent counties}.

105, Potamogeton termmescensis Fern. (Pondweed) - Mountains (Augusta and Bland
counties).

106. Potamogeton sosteriformis Fern. {Flat-stemmed Pondweed) - Ceastal Plain
{Arlington and Fairfax counties).
Division: Magnoliophyta Order: Orchidales
Class: Monocotyledoneae Family: Burmanniaceae

107. Burmannia biflorc L. (Burmannia) - Coastal Plain (Greensville and Southampton

counties and City of Suffolk).
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Division: Magnoliophyta Order: Orchidales
Class: Monocotyledoneae Family: Orchidaceae

108. Calopogen pallidus Chapm. (Pale Grass-pink} - Coastal Plain (Isle of Wight
County and City of Suffolk}.

109. Habenaria fimbriate (Ait.) R. Br. (Large PurpleFringed Orchid) - Mountains
(Augusta, Giles, Grayson, Patrick, Rappahannock arnd Rockingham counties).

110. Listera australis Lindl. (Southern Twayblade) - locality unknown.
111. Listerc cordata (L.) R. Br. (Heart-leaved Twayblade) - locality uhKnown.
112. Spiranthes longilabris Lindl. (Giant Spiral Orchid} - locality unknown.

113. Triphora trianthophora {Sw.) Rydb. (Three Birds Orchid) - Mountains (Bote-
tourt, Grayson, Rockingham and Washington counties) and Ceastal Plain
{(Surrey County).

Division: Magnoliophyta Order:  Typhales
Class: Monocotyledoneae Family: Sparganiaceae

114, Sparganium androcladuwn (Engelm.) Morong (Bur Reed) - Piedmont (Fairfax and
Fauquier counties) and Coastal Plain (City of Virginia Beach).

115. Sparganiuwm chlorocarpum Rydb. (Bur Reed) - Mountains (Bath, Clarke, Giles,
Highland and Washington counties).

Division: Magnoliophyta Order: Typhales
Class: Monocotyledoneae Family: Typhaceae

116. Typha dominguensis Pers. {Cat Tail)} - Coastal Plain (Prince William, Stafford,
Sussex and Westmoreland counties and City of Virginia Beach).

117. Typha X glauca Godron (Cat Tail) - Coastal Plain (Fairfax County and City of
Virginia Beach).

Division: Magnoliophyta Order: Aristolochiales
Class: Dicotyledoneae Family: Aristolochiaceae

118. Hexastylis minor (Ashe) Blomquist (Heartleaf) - Piedmont (Appomattox County).

119. Herastylis naniflora Blomquist (Dwarf-flowered Heartleaf)} - locality unknown,
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Division: Magnoliophyta Order:  Asterales
Class: Dicotyledoneae Family: Asteraceae
120. Cirgium earoliniarasn (Walt.) Fern. § Schubert (Carolina Thistle} - Piedmont
(Halifax County).
121. Flephantopus elaius Bertol. (Elephant's Foot) - Coastal Plain (New Kent County) .
122. Graphalium viacosum EBK. (Everlasting) - Mountains (Highland County).
123. Heterotheca gossypina (Michx.) Shinners (Heterotheca) - Coastal Plain (South-
ampton County and City of Virginia Beach).
124. Tetragonotheca helianthoides L. (Tetragomotheca) - Piedmont {Pittsylvania
County) and Coastal Plain (Gloucester and Southampton counties).
Division: Magnoliophyta Order: Caryophyliales
Class: Dicotyledoneae Family: Caryophyllaceae
125. Arenmaria carcliniang Walt, (Sandwort) - locality unknown.
126. Arenaria patula Michx. (Sandwort) - Mountains (Lee County).
127. Paronychia riparia Chapmn. (Whitlow-wort) - Coastal Plain (Southampton County).
128. Paronychia virginica Spreng. (Whitlow-wort) - Piedmont (Fairfax County).
129. Stipulieida setacea Michx. (Stipulicida) - Coastal Plain (Isle of Wight
County).
Division: Magnoliophyta Order: Celastrales
Class: Dicotyledoneae Family: Aquifoliaceae
130. Iler anelanehier M. A, Curtis (Holly) - locality unknown.
Division: Magnoliophyta Order: Chenopodiales
Class: Dicotyledoneae Family: Amaranthaceae
131. Amaranthus pumilus Raf. (Seabeach Amaranth) - Coastal Plain (Northampton
County) .
Division: Magnoliophyta Order: Chenopodiales
Class: Dicotyledoneae Family: {actaceae
132, Opuntia lmmifusa Raf. (Prickly Pear) - Mountains (Alleghany, Giles and Shen-

andoah counties) and Piedmont (Amelia, Culpeper and Fairfax counties).
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Division: Magnoliophyta Order: Ericales
Class: Dicotyledoncae Family: Ericaceae

133. Rhododendron arborescens (Pursh) Torr. (Smooth Azalea) - Mountains (Giles
County), Piedmont (Amelia, Fairfax, Henry and Pittsylvania counties} and
Coastal Plain (Southampton County).

134, Zenobia pulverulenta (Bart.} Pollard (Zenobia} - Coastal Plain (City of

Suffolk).
Division: Magneliophyta Order: Gentianales
Class: Dicotyledoneae Family: Gentianaceae

135. Gentiana cutwnnalis L. (Pinebarren Gentian) - Coastal Plain (City of Suffolk}.

136. Swertia carcliniensie {Walt,) Kuntze (Columbo) - locality unknown.

Division: Magnoliophyta Order: Gentianales
Class: Dicotyledoneae Family: Loganiaceae

137. Cynoctomwn segsilifolium J. F. Gmel. (Miterwort) - Piedmont (Brumswick County).

Division: Magnoliophyta Order: Lamiales
Class: Dicotyledoneae Family: Boraginaceae

138. Lithosperman caroliniense (J. F. Gmel.) MacM. (Puccoon) -~ Mountains (Pulaski
County) and Coastal Plain (Sussex County).

Division: Magneliophyta Order: Lamiales
Class: Dicotyledoneae Tamily: Lamiaceae

139. Physostegia purpureum Walt. (Obedient Plant) - Coastal Plain (City of Virginia
Beach).

140. Fhysostegia virginiarsen (L.) Benth. {Obedient Plant) - Mountains (Lee and
Tazewell counties} and Piedmont {Fairfax County).

141. Pyenanthamm monotrichun Fern, (Mountain Mint} - Coastal Plain {Sussex County
and City of Suffolk).

142 . Scutellaria parvwle Michx. {Skullcap) - Mountains {Shenandoah County).

143. Stachys nuttallii Shuttlew. (lledge Nettle)} - Mountains (Warren County) and
Piedmont (Brunswick and Fauquier counties).

144. Stachys riddellii House (Hedge Nettle) - Mountains (Amherst, Smyth, Tazewell
and Wythe counties}.
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Divisiaon: Magnoliophyta Order: Magnoliales
Class: Dicotyledoneae Family: Annonaceae

145. Asimina parviflora (Michx.) Dunal (Dwarf Pawpaw) - Coastal Plain (Southampton
County and City of Chesapeake}.
Division: Magneliophyta Order: Magnoliales
Class: Dicotyledoneae Family: Calycanthaceae

146. Calycanthus flovidus L. (Spicebush) - Coastal Plain (Southampton County).
Division: Magnoliophyta Order: Myrtales
Class: Dicotyledoneae Family: Onagraceae

147. Epilobiwm leptophylluwn Raf. (Willow Herb) - Mountains (Nelson County].
Division: Magnoliophyta (rder: Papaverales
Class: Dicotyledoneae Family: Fumariaceae

148, Adlwnia fumgosa (Ait.) Greene (Climbing Fumatory] - Mountains (Amherst, Gray-
son a2nd Tazewell counties).
Division: Magnoliophyta Order: Polemcniales
Class: Dicotyledoneae Family: Hydrophylilaceae

149. Phacelia raminculacea (Nutt.) Constance (Scorpion Weed) - Piedmont (Arlington
and Fairfax counties).
Division: Magnoliophyta Order: Polemoniales
Class: Dicotyledoneae Family: Menyanthaceae

150. Menyantheg trifoliata L. (Buckbean) - Mountains (Madison County).
Division: Magnoliophyta Order: Polygonales
Class: Dicotyledoneae Family: Polygonaceae

151. Brunnichia cirrhosa Gaertn. (Ladies' Eardrops) - Coastal Plain (cities of
Newport News and Norfolk).

152. Polygonella articulata (L.) Meisn. {Beach Jointweed) - Coastal Plain (Isle of

Wight County and cities of Suffolk and Virginia Beach}.
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153. FPolygonella polygama (Vent.) Engelm. § Gray (October Flower) - Coastal Plain
(Isle of Wight County).

Division: Magnoliophyta Order: Primulales
Class: Dicotyledoneae Family: Primulaceae

154 . Centunculus minimus L. {Chaffwced} - Coastal Plain (Fairfax County}.

155. [Iysimachia radicans Hook, (Loosestrife) - Mountains (Augusta County) and
Coastal Plain (New Kent and Southampton counties).

Division: Magnoliophyta Order: Ranunculales
Class: Dicotyledoneae Family: Ranunculaceae

1S6. FEnemion bitermatum Raf. (False Rue Anemone) - Piedmont {Halifax County).

157. Raunculus longirostris Godr. (White Water-crowfoot) - Mountains (Bath and
Fauquier counties).

Division: Magnoliophyta Order: Rosales
Class: Dicotyledoneae Family: Caesalpiniaceae

158. Cymnocladus dioica (L.) K. Koch (Kentucky Coffee Tree) - Mountains {Giles
and Russell counties).

DHvision: Magnoliophyta Order: Rosales
Class: Dicotyledoneae Family: Saxifragaceae

159. FHeuchera alba Rydb. (White-flowered Alumroot) - Mountains (Highland, Page and
Warren counties).

160. FHeuchera longiflora Rydb. (Alumroot) - Mountains (Franklin and Highland
counties).

161. Heuchera richardsonii R. Br. (Alumroot) - locality unknown.

Division: Magnoliophyta Order:  Santalales
Class: Dicotyledoneae Family: Santalaceae

162. QNegtronia wmbellula Raf. (Nestronia) - locality unknown.
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Divisien: Magneliophyta Order: Scrophulariales
Class: Dicotyledencae Family: Oleaceae
163, Fraxinus guadrangulata Michx. (Blue Ash) - Mountains (Lee and Scott counties).
Division: Magnoliophyta Order: Scrophulariales
Class: Dicotyledoneae Family: Scrophulariaceae
164. Bacopa stragula Fern. (Water Hyssop) - Coastal Plain (Charles City County).
165. Chelone cuthbertii Small (Turtleheads) - Coastal Plain (Henrico County and
cities of Newport News and Suffolk).
166." Chelone Iyonii Pursh (Turtleheads) - locality unknown.
167. Chelone obligua L. (Turtleheads) - Piedmont {(Fauquier and Pittsylvania
counties) and Coastal Plain (Gloucester and Southampten counties).
168. Dasistoma macrophylia (Nutt.) Raf. (Mullein Foxglove) - locality unknown,
169. Leucospora multifida (Michx.) Nutt. (Leucospora] - Picdmont (Loudoun County}.
170. ILimosella subulata Ives (Mudwort) - Coastal Plain (City of Virginia Beach).
171. Seymeria cassioides (J. F. Gmel.) Blake {Seymeria) - Coastal Plain (Isle of
Wight and Susscx counties).
172. Vereonica sceutellata L. (Marsh Speedwell) - Mountains (Augusta and Clarke
counties) and Piedmont (Loudoun County).
Division: Magnoliophyta Order: Theales
Class: - Dicotyledoneae Family: Hypericaceae
173. Hypericwm adpressum Barton (St. John's Wort) - Coastal Plain (Sussex County).
Division: Magnoliophyta Order: Violales
Class: Dicotyledoneae Family: Violaceae
174. Viola walteri House (Violet) - Mountains (Botetourt County}.
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RECENTLY EXTINCT OR EXTIRPATED (11)

ALABAMA GRAPEFERN Botrychium alabamense Maxon
Division: Pteridophyta Order: Ophicglossales
Class: Filicopsida Family: Ophioglassaceae

Description: A medium-sized grapefern with rather thin-textured foliage and
sprawling habit. Evergreen [actually wintergreem, because the leaves die
in the spring, to be replaced by new ones). Segments nearly fan-shaped
{subflabellate).

Present Range: Louisiana to Virginia, mainly in the Piedmont but also Coastal
Plain. Rather rare everywhere.

Distribution in Virginia: Only known from a single collection in Wise County.
Has not been found recently (Figure 20).

Habitat and Mode of Life: Pine woods, often in red soil and pine needles.
Also in second-growth hardwood stands and woods edges.

Reproduction: Spore dispersal only; no vegetative propagation. The sexual
plant is subterranean and mycorrhizal.

Cultivation: Not known to us to be cultivated. Probably difficult.

Status: ZErtirpated (7). Exceedingly rare in Virginia. Species considered
tc be much rarer everywhere than its immediate relative, Botrychium
dissectun Spreng. Should be sought, however, in new localities.

Protective Measures Proposed: This species will persist only if more or less
disturbed conditions are maintained. This is no problem along pathways,
roadsides, edges of fields. However, the species will ultimately disappear
in late stages of succession in old hardwood forest.

Remarks: Actually a fairly poerly known species which may be conspecific with
a rare grapefern of New World tropical mountains. It needs a lot of study.
It probably evolved through hybridizatian,

References: Wagner (1962); Wherry (1964).

Authors: Warren H. Wagner, Jr. and Florence &. Wagner.
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VENUS-HAIR FERN Adiantum capillus-veneris L.
Division: Pteridophyta Order: Polypodiales
Class: Filicopsida Family: Adiantaceae

Description: Medium-sized fern of rocky areas. Fronds tripinnate; stalks
black and shiny, the ultimate ones hair-like; segments more or less fan-
shaped. Sori separate, borme along margins; sporangia arising on false
indusium which is a modified portion of margin that has become specialized
and folded back.
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Present Range: Generally considered to be cosmopelitan. Quite variable and
known to have two cytotypes, diploid and tetraploid.

Distribution in Virginia: The only report has been from Pulaski County (1890)
where it has been repeatedly searched for in recent years without success
(Figure 20).

Habitat and Mode of Life: Usually calcareous rocks in shady, damp, protected
places. Best seen in steep ravines {c.g., Ozarks] and lime-sinks (e.g.,
central Florida}.

Reproduction: Sexual. Spreads by spores into crevices where dampness and
free water droplets enable the gametophytes to be fertilized.

Cultivation: Popular in cultivation, but probably being less and less used
due to the introduction of many new Adiantwum cultivars from the tropics.
Plants sometimes identified as this species in conservatories are actually
Adientum cuneatun Langsdorf and Fischer.

Status: Probably Extirpated. Further search, however, may reveal that it still
exists, either in Pulaski County or in some other locality where the condi-
tions are appropriate.

Protective Measures Proposed: If rediscovered, the habitat should be maintained.

Remarks: This species illustrates a strong disjunction from the nearest locali-
ties in southeastern North Carolina.

References: Stevens (1973); Wagner (1946) - see p. 96-99; Wherry (1964).

Authors: Warren H. Wagner, Jr. and Florence 5. Wagner.
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ALABAMA LIP-FERN, SMOOTH LIP-FERN Cheilanthes alabamensis (Buckley) Kun:ze
Division: Pteridophyta Order: Polypodiales
Class: Filicopsida Family: Adiantaceae

Description: Small cliff fern from 15 to 25 centimeters high, twice divided,
front narrowly oblong-lanceolate, pinnae oblong-lanceolate and mostly
deeply pinnatifid, segments mostly oblong, rounded or pointed. Differs
from eastern North American relatives in being glabrous.

Present Range: Alabama to Arizona north to Missouri; also Mexico.

Distribution in Virginia: Lee and Giles counties. Status of Lee County popu-
Tations unknown. Now apparently extirpated in Giles County due te quarrying
operations which destroyed the colony (Figure 20).

Habitat and Mode of Life: Associated with dry, expeosed limestone cliffs.

Reproduction: Triploid apogamcus fern that produces sporephytes from gameto-
phytes without fertilization. (Compare comments on Cheilanthes castanrea,

which has the same life cycle.}

Cultivation: Not generally cultivated, but might be appropraite for rock
gardens.

Status: Possibly Extirpated. Colonies should be sought in the area of the
mountains from Lee County to Giles County. Perhaps "hiding” high on lime-
stone bluffs at various sitesbut not yet discovered. The plant is quite
common in parts of Tennessee,
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Protective Measures Proposed: Colonies will persistso long as they are not
overgrown by other vegetation and the rock is nct quarried away.
Remarks: The Virginia colonies are (or were) the northeastermmost ones known.
References: Shaver (1954); Whittier (1965).
Authors: Warren H. Wagner, Jr. and Florence S, Wagner.
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Figure 20, Distribution of Botrychiwn alabamense, Adiantwn capillis-veneris,
and Cheilanthes alabamensis
4. UNNAMED GRASS Calamovilfa brevipilie (Torr.} Scribm.

Order:
Family:

Division:
Class:

Magnoliophyta
Monocotyledoneae

Cyperales
Poaceze

Description: A densely tufted, rhizomatous perennial with a solitary, or
occasionally a few, compressed culm{s), 7-12 decimeters high. The short
and thick rhizomes, villous spikelets, and subpyramidal and open panicle
are the major distinguishing characteristics. Leaf blades scaberulous to
glabrous; spikelets 4-6 millimeters loag.
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Present Range: Known from the New Jersey Pine Barrens, and rarely reported
from southeastern Virginia to South Carolina.

Distribution in Virginia: Reported to have occurred in Brunswick County
(Piedmont) and Greensville County (Coastal Plain} in the past. These
colonies apparently are ne longer extant (Figure 21}.

Habitat and Mode of Life: Bogs, marshes, riverbanks, and edges of swamps and
savannahs.

Reproduction: Unknown.
Status: Extirpated. Considered to be Threatered by the Smithsonian Tnstitu-

tion (Ripley, 1975).

References: Fernald (1950); Hitchcock and Chase (1950); Gleason and Crongquist
(196%); Radford et al., (1968); Ripley {1975); Hardin et al. (1977]; and
Mayes {(in press}.

Author: Richard A. Mayes.
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NEW JERSEY RUSH Juncus caesartensis Cov.
Division: Magnoliophyta Order: Juncales
Class: Monocotyledoneae Family: Juncaceae

Description: Culms 1-few, tufted from a short crown-like rhizome, 4-9 deci-
meters high; leaves firm, scabrous, terete; cymes 3-17 centimeters long,
greatly overtopping involucral bract; flowers 5-6 millimeters long at
maturity; sepals firm, rigid, green, lanceolate; stamens 6; capsules nar-
rowly trigonous-ovoid, tapering to acute apex; seeds 2-3 millimeters long;
flowering and fruizing from July te October (after Fernald, 1950).

Illustrations: Fernald (1950), Gleason (1952).

Present Range: Southern New Jersey {pine barrens), Maryland (one county) and
southeastern Virginia.

Distribution in Virginia: Coastal Plain counties of Carcline, Dinwiddie,
Henrico and James City (Figure 21}.

Habitat and Mode of Life: Sphagnum bogs.
Reproduction: Presumably sexual; perhaps alsc asexual by rhizomes.

Status: Apparently Eriirpated. Not known to have been collected in Virginia
since 1947, It was not found at the James City County locality in 1978.
(D. M. E. Ware, pers. comm.). Considered to be Threatened by the Smith-
sonian Institution (Ripley, 1875).

ProtecFive Measures Proposed: If the species is rediscovered in Virginia, the
habitat should be protected from development and pellution.

Remgrks: .A Coastal Plain endemic with its main pepulations in New Jersey, it
is a disjunct reaching the southern limit of its range in Virginia.

References: Fernald (1950); Gleason (1952); Gleason and Cronquist (1963},
Ripley (1975}.

Author: Duncan M. Porter.
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Figure 21. Distribution of Calamcviilfa brevipiiis, Juncus caesariensis,
and Hypoxis longii in Virginia
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LONG'S STARGRASS Ayporis longii Fern.
Division: Magnoliophyta Order: Liliales
Class: Monocotyledoneae Family: Hypoxidaceae

Description: Small, stemless, perennial herbs; leaves grass-like, to 20
centimeters long; flowers included in basal sheaths of leaves and not ex-
panding, scapes later becoming exserted and to & centimeters leng; sepals
3 millimeters long and less than 1 millimeter wide, densely whitish pubes-
cent; petals white, 2 millimeters long and less than 1 millimeter wide;
capsules thick-clavate, 8-1C¢ millimeters long, promptly circumscissle and
dehiscent into three membranaceous wvalves, beak 4 to 5.5 millimeters long;
seeds olive-black, flowering June to August (mainly after Fernald, 195C}.

Illustrations: Fernald (1550); Gleason (1952}.

Present Range: Known only from southeastern Virginia (see '"Remarks'" below).

Distribution in Virginia: Known only from a single lecality in Virginia Beach,
on the outermost Coastal Plain (Figure 21).

Habitat and Mode of Life: Damp sandy and peaty depressions in open areas
behind coastal sand dumes.

Reproduction: Presumably sexual (cleistogamous) and asexual (by rhizomes).

Status: Presumably Erfinct. This species has not been collected since 1934

in Virginia. Considered to be Eudangered by the Smithsonian Institution
{Ripley, 1975).

Protective Measures Proposed: 1If the species is rediscovered, the habitats in
which it grows must be protected from polluticon and disturbance. The local-
ity from which it was collected apparently is within the boundary of the
Camp Pendlicton Military Reservationm,

Remarks: Hypoxis longii has recently been reported from southeastern Oklahoma

(Taylor and Taylor, 1977). The plants in question were found growing in
the moist, sandy floor of a leblolly pine (Pinus taeda L.) forest. It was
hypothesized that this locality lies near the northwestern line of the
"old" (age not given) Gulf Coastal Plain, and that the species occurs along
this geological feature eastward to Virginia, not having been collected
elsewhere because of its inconspicuous nature. However, the Oklahoma
specimens were all fruiting; no flowers were secen, Until these plants are
found in flower and are indeed found to be conspecific with the Virginia
plants, they are best considered as a separate taxen. In addition, there
is some question as to whether Hyporis longii is distinct from Hypoxis
sessilis L. (Gleason and Cronquist, 1963), one of the yellow stargrasses.

References: Fernald (1950); Gleason (1952); Gleason and Cronquist (1963];

Ripley (1975); Taylor and Taylor (1577).

Author: Duncan M. Porter.
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BLACK-EYED SUSAN Rudbeckia heliopeidie Torr. § Gray
Division: Magnoliophyta Order: Asterales
Class: Dicotyledoneae Family: Asteraceae

Description: Perennial herbs from stout rhizomes; stems branched, to 12 deci-
meters high; basal leaves oblong-ovate, three-ribbed, blades 3-13 centi-
meters long, petioles three to five times as long as blades, most cauline
leaves similar: disc flowers purplish-black, ray flowers yellow and spread-
ing; pappus almost absent; chaff densely pubescent; flowering from July to
September {mainly after Fernald, 1950}.

Iliustrations: Gleason (1952); Radford et al. (1968); Hardin et al. (1977).
Present Range: Southeastern Virginia to Georgia and Alabama.
Distribution in Virginia: Prince George County (Coastal Plain) (Figure 22).

Habitat and Mode of Life: Borders of pine and cak woods.

Reproduction: Presumably sexual and asexual (by rhizomes}.

Status: Presumably Ertirpated. Has not been collected in Virginia since 1939.
Apparently it occurred in only one locality. Considered alsc to be
Threatened in North Carolina (Hardin et aZ., 1977) and by the Smithsonian
Institution (Ripley, 1975), and to be of Special Concerm in Alabama (Thomas,

1976} .

Protective Measures Proposed: If the species is rediscovered in Virginia, the
habitat should be protected from development.

Remarks: This species reached its northern 1limit of range in Virginia. It is
"widely scattered but only locally common." (Hardin et at., 1877). It is
known from only one county in Virginia, two in North Carolina, one in South
Carolina, and three in Alabama. Figures for Georgia are unknown. It is
one of the rarest black-eyed Susans, of which there are about 25 species.

References: Fernald (1950); Gleason (1952); Gleason and Cronquist (1963);

Radford et al. (1968); Ripley (1975); Thomas (1976); Hardin et al. (1977).

Author: Duncan M. Porter.
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POND-SPICE ILitgea aestivalis (L.) Fern.
Division: Magnoliophyta Order: Magnoliales
Class: Dicotyledoneae Family: Lauraceae

Description: Diocecious shrubs 0.5 to 3 meters high, much-branched, deciducus;

leaves entire, elliptic, 12-30 millimeters long, 5-11 millimeters wide;
flowers in axillary, subterminal, umbellate clusters, peduncles 1-3 milli-
meters long, pedicels 3-S5 millimeters long; perianth segments 6, yellow,

2-3 millimeters long; staminate flowers with 9-12 fertile stamens, pistillate
with 12 or more staminodes; drupes red, globose, 4-6 millimeters in diameter;
flowering in March and Apri! before leaves appear (mostly after Radford et
ai., 1968).

Illustrations: Radford et al. [1968).
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Present Range: A Coastal Plain endemic occurring from Virginia (at least
formerly) to Florida, Louisiana, and Tennessee. Its distribution is “very
spotty" (Wood, 1958).

Distribution in Virginia: Southampton County (Figure 22).

Habitat and Mode of Life: Found around pond margins and in swamps.

Reproduction: Presumably sexual.

Status: FErtirpated. Xnown from only a single Virginia collection, which was
made in 1805! FEndangered in North Carolina (Hardin et gl., 1877), where it
is "One of our rarest shrubs” (Radford et ai., 1968}, and Threatened in
Georgia (McCollum and Ettman, 1977).

Protective Measures Proposed: Should this rare shrub ever be rediscovered in
Virginia, its habitat must be protected from development or polliution.

References: Fernald (1950}; Wood (1958); Radford et al. (1968); Hardin el al.
(1977); McCollum and Ettman (1977).

Author: Duncan M, Porter.
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Figure 22. Distribution of Rudbeckia heliopsidis, Litsea aestivalis,
and Bacopa simulans in Virginia
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WATER-HYSSOP Bacopa stimulans Fern.
Division: Magnoliophyta Order: Scrophulariales
Class: Dicotyledoneae Family: Scrophulariaceae

Description: Stems decumbent or suberect, succulent, glabrous; leaves fleshy,
abscurely palmate-nerved, 1-2 centimeters lomg, 6-15 millimeters wide;
pedicels thick, finally divergent or reflexed and 5-11 millimeters long;
corolla tubular, insignificant, whitish, 4 millimeters long, approximately
2 miillimeters in diameter (after Fernald, 1950}. Flowering and fruiting in
September.

Photographs: Fernald (1542},
Illustrations: Gleason {1952).

Present Range: Known only from the type locality.

Distribution in Virginia: Along the Chickahominy River, Charles City County
(Figure 22).
Habitat and Mode of Life: Sandy and muddy tidal shores.

Reproduction: Presumably sexual.

Statys: Presumably Estinct. Appears to have been cellected only twice, the
last time in 1941. Listed as Eudangered by the Smithsonian Institution
(Ripley, 1975).

Protective Measures Proposed: If the species is rediscovered, the habitat
should be protected from pollution and development.

Remarks: The genus is badly in need of revision from a modern viewpoint. The
type of this species was collected in the same locality in which Baecpa
stragula Fern, was growing. Perhaps further study will show the two to be
conspecific,

References: Fernald (1942, 1950); Gleason (1952); Gleason and Cronquist (1963);
Ripley (1975).

Author: Duncan M. Porter.
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MICRANTHEMUM Miapanthemum micravithemoides (Nutt.) Wettst.
(Syn. Hemianthus micranthemoides Nutt.)

Division: Magnoliophyta Order: Scrophulariales

Class: Dicotyledoneas Family: Scrophulariaceae

Description: Small creeping annuals: branches ascending to 1-6 centimeters
high; leaves oppesite, obevate-spatulate or oval; calyx 4-toothed, split
down akaxial side to base; corolla white, falling uncpened, upper lip absent,
staminal appendages nearly as long as filaments; stigmas subulate (after
Fernald, 1950}. Flowering August to October.

I1lustrations: Gleason (1952).
Present Range: New York (Hudson River) to Virginia (Chesapeake Bay).
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Distribution in Virginia: Coastal Plain counties of Arlington, Charles City,
New Kent, and Southampton (Figure 23].

Habitat and Mode of Life: Sandy and muddy shores of tidal rivers above influ-
ence of salt water.

Reproduction: Presumably sexual.

Status: Presumably Extirpated. Due to pollution and development along the
sireams where it was known to grow. Last known to have been collected in
Virginia in 1941, Listed as Threatened by the Smithsonian Institution
(Riptey, 1975).

Protective Measures Proposed: If the species is rediscovered, the habitat
should be protected from development and pollution.

Remarks: As is true for many small aquatic plants, this species is poorly
known as to habitat requirements and distribution. Fernald (1950) terms
its distribution "local."

References: Fernald {1950); Gleason (1952); Gleason and Crongquist (1963};
Ripley (1975).

Author: Duncan M. Porter.
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CHAFFSEED Sehwalbea americana L.
Division: Magnoliophyta Order:  Scrophulariales
Class: Dicotyledoneae Family: Scrophulariaceae

Description: Erect, unbranched perennials, 3-6 decimeters high; leaves alter-
nate, sessile, lanceolate or elliptic-lanceolate; flowers axillary, soli-
tary; calyx tubular, two-lipped, 14-18 millimeters long, subtended by two
linear bractlets; corolla yellow er purplish, two-lipped, approximately
twice as long as calyx; stamens four, included; capsule narrowly ovoid,
included in calyx; flowering May to June, fruiting in August.

{after Radford ot al., 1968).
I1lustrations: Radford et al. (1968).

Present Range: Eastern Massachusetts, Connecticut, and New York south to
Florida and Louisiana, mountains of Kentucky and Tennessee.

Distribution in Virginia: {oastal Plain counties of Greensville and Sussex,
the single population apparently straddling their common county line
(Figure 23).

Habitat and Mode of Life: Dry, open, sandy pine and oak thickets.

Reproduction: Presumably sexual.

Status: Extirpated. Not collected in Virginia since 1948, According to
A. M. Harvill, Jr. (pers. comm., 1978}, the habitat in which it grew was
destroyed, presumably by development. Possibly Ertirpated in Tennessce
(Committee for Tennessee Rare Plants, 1978).

Protective Measures Proposed: If the species is rediscovered in the state,
the habitat should be protected from development.
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Remarks:
ably has been extirpated in both Virginia and surrounding states.

References: Fernald (1950); Gleason and Cronquist (1963); Radford et al.
(19687 ; Committee for Temnnessee Rare Plants (1978).

Duncan M. Porter.
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Figure 23. Distribution of Micranthemm micranthenoides

and Sehwalbea ameriecana in Virginia

According to L. J. Musselman (pers. comm., 1978) this species prob-
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FRESHWATER AND TERRESTRIAL MOLLUSCS

(EDITOR'S NOTE: As of May, 1979, the Freshwater and Terrestrial Molluse Committee,
originally chaired by David H. Stanshery, was unable to come up with a status re-
port for inclusion in this volume. In order to avoid excluding the molluscs entire-
ly, Sally Dennis has prepared the following summary of the Symposium meeting. Un-
fortunately, there has not been time since June to prepare a detailed report for

this group.)

Introduction

This brief summary of the Freshwater and Terrestrial Mollusc committee meeting
is presented in lieu of a detailed report in order that the mollvscs not be omitted
from this volume. This information represents the consensus opinion of the partici-
pants of the meeting, but is not complete in its treatment of the Virginia malluscan

fauna.

While separate sections werc scheduled for mussels and snails, the snail
section did not meet, as its designated chairperson was not in attendance. The com-
mittee at hand focused primary attention on the freshwater mussels; however, com-
ments on several snails have been included. Neither detailed status reports nor
specific locality data are included here for each species. Hopefully this infor-
mation can be organized for distribution at a later date.

Most of the mollusc species listed as Endangered in the state of Virginia
occur in the headwaters of the Tennessee River System including portions of the
Clinch, Powell and Holston river drainages. This Cumberland Plateau region,
beginning in the southwest corner of Virginia and extending into Tennessee, supports
many endemic molluscan species. The species richness and degree of endemism makes
this region one of primary concern in the preservation of endangered species.

1t was suggested that a central repository for specimens of endangered species
be designated to aid researchers and collectors both in species identification and
in the collation of distribution records. Participants were in agreement that the
smithsonian Institution was the logical place to house such collections.

Members of the Committee who participated in the Symposium aTe Steve Alstedt,
John Bates, Sally Dennis, Marc Imlay, Joseph P. E. Morrison, David H. Stansbery,

and Henry Van der Schalie.
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Pelecypoda

A check—list of the molluscs of Virginia, based on that of Beetle {Sterkiana
49:21-35, 1973), was reviewed and the status of freshwater mussel species was dis-
cussed by participants, It was agreed that all of the mussel species cccurring in
the upper Tennessee River drainage should be considered Endangered in Virginia due
to increasing pressures on their limited habitat. An attempt has been made, how-
ever, to distinguish between those species which are considered Endangered due to
their peripheral distribution in Virginia and those which are limited in their dis-
tribution and may be Ewdangered throughout their entire range. Of particular con-
cern are the endemic Cumberlandian species, eight of which are listed as federally
Evdangered,

The species lists presented in the following tables are based on the Beetle
(1973) check-1ist, with some revision of taxonomy. While an attempt has been made
to indicate some of the more important symonomies, it should be noted that these
lists are not compiete in that regard. There are a number of taxonomic problems
presently surrounding the freshwater mussels of Virginia; however, no attempt has
been made to address these issues here.

Those species of limited distribution are listed in Table I. These species
are not only Endangered in Virginia, but may be considered Endangered throughout
their range. The species which are of Cumberlandian origin have been noted with
an asterisk. Federally listed Endangered species are also noted. Table 11 lists
those mussel species which are widespread in distribution but which are limited in
Virginia to a few localities. Most of these occur in the upper Temnessee drainage.
Table III lists those species of Uncertain Status in Virginia.
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Table I. Mussels Endangered in Virginia and possibly throughout their range.

*  Aetinongias pectorosa 1,2,3
Canthyria (=Elliptic) collina James River
+*  Conpadilla caelata (=Lemoix rimosus) 1,2
* (yprogenia irrorata stegaria 1
+*  Dromus dromas 1,2
* pysnomiq (=Epioblasma) bregvidens 1,2
*  pysnomia capsaeformic 1,2,3
+*  Dysnomia florentina walkeri South and Middle Forks, Holstom River
*  Dysnomia haysiana 1,2,3
+*  Dysnemic torulosa gubarnactlun 1,2,3
Eiliptic lanceolatus James River
*  pyusaonaia barmesiana (complex) 1,2,3

+* Fusconaiq cuneolus 1,2,3

+*  Fugoonata edgariana {=Fusconaia cor) 1,2,3
*  Lasmigona holstonia 1,2
*  Lagtena (=Hemistena) lata 1,2
Lampsilis cohongoronta Potomac River

*  Lexingtonia dolabelloides 1,2,3

Lexingtonia subplana James River
*  Medionidus conredicus 1,2,53
* Pegias fabula 2,3
*  Pleurchema oviforme 1,2,3
*  Dtychobranchus subtentum 1,2,3
*  guadrula cylindrica strigellata 1,2,3
+*  Quadrula intermedia 2
+*  Quadrula sparsa 2
Villosa (=Micromya) eomstricta = James River
*  Yillosa perpurpureq 1,2,3
*  [illosa vamisemensts 1,2,3

* Cumberlandian species
+ Listed as Endangered by U.5. Office of Endangered Species

1) Clinch River drainage
2) Powell River drainage
3) Holston River, Nerth Fork
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Table II. Mussels Endangered in Virginia due to peripheral occurreace.

Adctinonaias carinata (=Actinonaias ligamentina)
Alasmidonta marginata

Alaemidonta viridie (=Alasmidonta minor}
Amblema costata

Carunculinag moesta (=Toxolasma lividus)
Cumberlandia monodonta

Cyelonaias tubereulata

Dysnomia (=Epicblasma) triquetra
Elliptioc craseidens

Elliptio dilatatus

Fusconaia subrotunda

Lampsilis cariosa

Lempeilie fasciola

Lampsilis ovata veniricosa (complex)
Lasmigona eostata

Leptodea fragilis

ligumia recta latissima

Plethobasus cyphyus

Pleurcbema cordatum [complex)

Proptera alata

Ptychobranchus fasciolaris

Quadrula pustulosa

Tritogonia verrucosa

Iniomerus tetralasmus

Villosa (=Mieromya) ivis nebulosa

Table II1I. Mussels of Undetermined Status in Virginia.

Alasmidonta heterodon
Alasnidonta varicosa
Anodonta imbecellis
Ligumia nasuta

Uniomerus obesus
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Gastropoda

The aquatic snails were not addressed in detail at the Symposium and, therefore,
will not be included here except to note that several pleurocerid snails which occur
in the upper Tennessee River drainage in Virginia should be listed as Endangered as
is most of that endemic fauna. The Spiny River Snail (Jo fluwialis) is generally
considered Endangered throughout its range and has been proposed for federal list-
ing as such. Two other pleurocerid species, Anculosa subglobosa and Pleurocera
wneiale, from this drainage should also be considered Endangered in Virginia,

It was generally agreed that the terrestrial gastropods in Virginia are too
poorly known at this time to be considered for Threatened or Endangered status
except for the following three species:

Polygyriseus virginiana (Endangered), which has been listed in the Federal
Register as nationally Endangered, is only known from its type locality along the
New River near Radford, Virginia;

Glyphyalinia raderi (Threatened) is known from four localities in Virginia
{Page, Pulaski, Alleghany and Craig counties); and

Hendersonia oeculta (Threatened), a terrestrial operculate, has a scattered
distribution.






FRESHWATER AND TERRESTRIAL ARTHROPODS

Paul A, Opler

Introduction

The invertebrates, next to plants which convert the sun's energy to usable
chemical energy, play the most important role in most world ecosystems. In
their sheer numbers and combined biomass, they surpass all other animal groups
as the principal consumers and decomposers on earth. The state of Virginia has one
of the Tichest invertebrate faunas of any state and yet, although most species in
the state have been described, the geographic occurrence and abundance of most
species within Virginia is sketchily known in most instances. Documenting this
information for most Virginia invertebrates must be one of the highest pricrities
before assessments leading to conservation efforts may be made. As an example,
the fine surveys and summary of the status of Virginia freshwater amphipod crus-
taceans by John Holsinger may be given.

The preliminary assessment of Virginia's freshwater and terrestrial arthro-
pods given in the following sections indicates that the species in greatest jeop-
ardy are those found in caves and springs. The southeastern portion of Virginia
has an extremely rich representation of southern coastal plain endemics. This
limited area, and the included species, are all threatened by the rapid, extensive
development and habitat destruction cccurring there. Although the status of some
aquatic insects found in rivers of southwestern Virginia is poorly known, they
appear in jeopardy due either to their disappearance or to pollution of those
T1VETS,

It is hoped that the information in these sections will stimulate a renewed
interest in our native invertebrates, and will lead to further investigation and
conservation on behalf of these crganisms which are all too often neglected by
land managers and decision-makers.

Members of the Committee on Freshwater and Terrestrial Arthropods included
John M. Burns, John E. Cocoper, Charles V. Covell, Jr., Donald R. Davis, Douglas C.
Fergusen, Lynn M. Ferguson, William D. Field, Richard L. Hoffman, John R. Helsinger,
Michae)l Kosztarab, 5. S. Nicolay, Paul A. Cpler {Chairman), Frederick H. Rindge,
Jay C. Shaeffer, F. Chris Thempson, Warren Herb Wagner, Jr., and David A. West.

129



1310 Freshwater and Terrestrial Arthropeds (Isopods)--Intreduction

FRESHWATER AND TERRESTRIAL ISOPOD CRUSTACEANS (ORDER ISOPODA)

John R. Holsinger

Intreduction

Isopod crustaceans are found in both aquatic and damp terrestrial habitats
and are represented by numerous species in Virginia. Three families merit consid-
eration in a discussion of Endangered and Threatemed freshwater and terrestrial
arthropods of the state and include Asellidae, Cirolanidae and Trichoniscidae.

The family Asellidae is a member of the suborder Asellota and is represented
by numerous freshwater species in North America (Williams, 1970). Nineteen spe-
cies, representing two genera, have been reported from Virginia, but, undoubt-
edly, additional species remain to be described or reported. Of the 19 species
recorded to date, 9 arc eyeless, unpigmented forms that are restricted to sub-
terranean water and are either obligatory cavernicoles (i.e., troglobites) or
obligatory to subterranean groundwater in gemeral (i.e., phreatobites].

The family Cirolapidae is a member of the suborder Flabellifera and is pre-
dominantly a marine group. It is represented in Virginia by one highly unusual
monotypic genus that occurs in subterranean fresh water.

The family Trichoniscidae is a member of the terrestrial suborder Oniscoidea
and contains the majority of the world's cavernicolous forms. Although only two
cave species are considered in this report, further study should be made on the
terrestrial isopods of the state to determine if any others merit consideration
in the context of Endangered or Threatened biota.

This report considers only obligatory subterranean species. There are three
reasons for this: (1) the epigean species are either widely distributed and under
no apparent threat at present or they are so poorly known taxonomically and eco-
logically that data sufficient to document their status are lacking; (2} subter-
ranean species are usually rare, highly specialized forms with restricted ranges
and low population sizes; and (3) cave ecosystems are considered sensitive and
highly vulnerable to groundwater pollution and disturbance by man.

Locations of caves listed in this report are found in books by Douglas (1964}
and Holsinger {1975}.
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SPECIES ACCOUNTS

THREATENED (2)

RYE COVE CAVE IS0POD Lirceus culveri Estes and Holsinger
Phylum: Arthropoda Qrder: Isopoda
Class: Crustacea Family: Asellidae

Description: Small, eyeless, unpigmented isopod, Teaching a length of between
6.5 and 7.0 millimeters. Distinguished from Lirceus usdagalun, with which
it is closely allied, by the diagnosis, description and figures given by
Estes and Holsinger (1976).

Present Range: Known only from McDavids Cave in Rye Cove, Scott County,
Virginia (Figure 1}.

Habitat and Mode of Life: Troglobite. Inhabits gravel substrate of cave
stream marked by riffles.

Reproduction: Ovigerous females (4.8 to 6.8 millimeters in length} have been
collected in August and November. The number of eggs brooded apparently
depends to some extent on size of female and varies from about 11 to 28.

Number in Captivity: Preserved specimens in the collections of the Smith-
sonian Institution and J. R. Helsinger.

Status: Threatenad. At the present time this species is known only frem one
small cave population and is apparently a rare, local endemic. The stream
in McDavids Cave is vulnerable to groundwater pollution, although it ap-
pears to be safe at the moment.

Protective Measures Proposed: Further study is needed to determine whether
populations of this species occur in other caves in Rye Cove. McDavids
Cave and its associated groundwater system should be protected against
pollution and severe modification.

Author: John R, Holsinger.
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MADISON CAVE ISOPCD Antrolane lira Bowman
Phylum: Arthropoda Order: Isopoda
Class: Crustacea Family: Circlanidae

Description: Eyeless, unpigmented isopod of typical cirolanid facies, reach-
ing approximately 17 millimeters in length, Distinguished by the descrip-
tion and figures given by Bowman (1964),

Present Range: Recorded from two caves developed in the eastern side of Cave
Hill just west of South River and less than one (1) mile west of Grottoes,
Augusta County, Virginia (Figure 1)}.
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Habitat and Mode of Life: Troglobite/phreatobite. This species inhabits
two deep lakes of phreatic water in Madison's Saltpetre Cave and a similar
habitat at the bottom of Steger's Fissure. The latter is located approxi-
mately 500 feet north of the entrance to Madison's Saltpetre Cave and con-
sists of a single, limestone crevice abont 15 feet deep. In both caves,
Antrelana lira occurs in the company of the troglobitic amphiped, Stygo-
bramus stegerorum.

Reproduction: Very little information is currently available. large, pre-
sumably sexually mature, females do not have brood plates, possibly indi-
cating that this species is ovoviviparous as arc species in at least ome
cther genus of the family.

Number in Captivity: Preserved specimens in the collections of the Smith-
sonian Institution and J. R. Holsinger.

Status: Threatemed. Antrvolana 1ira is a rare, highly localized endemic known
onily from a single, restricted groundwater system in the Appalachian Valley.
Zoogeographically, this monotypic genus is one of the most unique and inter-
esting troglobitic isopods in the world, and it is the only subterranean,
freshwater cirolanid found in North America north of Texas, Mexico and Cuba,
An impressive body of evidence indicates that subterranean, freshwater
cirolanids were derived from marine ancestors relicted during periods of
marine embayments. If this is the case with Antrolana lirc, then it is
the sole survivor of a lineage that dates back to marine invasions of the
Appalachian region in late Paleozaic times.

A few individuals can usually be seen in the lakes in Madison's
Saltpetre Cave and some can be attracted to bait in Steger's Fissure, but
large numbers are seldom encountered. Despite extensive hiological inves-
tigation of mumerous caves in the Augusta-Rockingham County area of western
virginia, no other population of this form has been found. Moreover, the
deep phreatic water found in Madisen's Saltpetre Cave and Steger's Fissure
provides a unique habitat that has not been observed in other caves of the
area.

Considering the highly localized range of this species, its unique
zoogeographic position, its rarity, and proximity of its aquatic habitat
to the South River which was determined in 1977 to be poliuted by mercury,
the existence of Antnolanz ldra is regarded as Threatened. Fortunately,
an arrangement with the owner of the caves, Mr. Lyrall 0. Steger, has re-
sulted in some protection for the caves. But groundwater pollution and
other factors beyond the control of Mr. Steger are potential threats to
the survival of this species.

Protective Measures Proposed: Further studies on the ecology of this species
are being carried out at present, but the small number of animals and the
lack of external evidence of sexual maturity of females mzkes the research
difficult and time-consuming. It is strongly recommended that Madisen's
Saltpetre Cave and the associated karst groundwater aquifer be preserved
on a permanent basis, with limited access to the cave only for research

and education.

Author: John R. Holsinger.
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SPECIAL CONCERN (8}

1. GREENBRIER VALLEY CAVE ISOPOD Caeoidotea holeingeri (Steeves)
Phylum: Arthropoda Order: Isopoda
Class: Crustacea Family: Asellidae

Description: Eyeless, unpigmentcd isopod, distinguished by the diagnosis and
figures given by Steeves (1963a). Length variable, up to 12.0 millimeters.

Present Range: The range extends from extreme western Maryland southward
through eastern West Virginia to Monroe County, West Virginia; a single
record is reported from Bath County, Virginia (Steeves, 1969; Holsinger
and Steeves, 1971; Holsinger et al., 1976).

Distribution in Virginia: Known only from Butler-Sinking Creek Cave in Bath
County, Virginia (Figure 2).

Habitat and Mode of Life: Troglobite. Occurs under gravels and flat rocks in
streams in Butler-Sinking Creek Cave, Bath County, Virginia.

Reproduction: No data are published.

Number in Captivity: Preserved specimens in the collections of the Smithscnian
Institution.

Status: Special Concern, This species is fairly common and widespread in parts
of West Virginia but is known only from a single cave population in
Virginia. Because of its restriction to a single locality in Virginia,
this species is probably of Special Concern. Butler-S5inking Creek Cave is
presently owned and protected by the Butler Cave Conservation Society, Inc.

Protective Measures Proposed: Further investigation to determine the size of
the Butler Cave population. Continued protection of Butler-Sinking Creek
Cave by the above-mentioned society is recommended.

Author: John R, Holsinger.
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2. HENROT'S CAVE ISOPOD Caectdotea henroti (Brosson)
Phylum: Arthropoda . Order: Isopoda
Class: Crustacea Family: Asellidae

Description: Eyeless, unpigmented isopod, distinguished by the description
and figures given by Bresson (1955). Length reaching 7.5 to 8.0 milli-
meters.

Present Range: Recorded from Smoke Hole Cave in Giles County, Virginia, and
James Cave in Pulaski County, Virginia (Figure 2).

Habitat and Mode of Life: Troglobite. Collected from substrate gravels in
cave streams.

Reproduction: Ovigerous females have been collected in August, but no other
data are available.
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Number in Captivity: Preserved specimens in the collections of the Smith-
sonian Institution.

Status: OSpecial Concern. Presumably a rare, local endemic, known only from
a few specimens collected from two caves in the New River drainage of
west-central Virginia; these caves are situtated approximately 12 miles
apart. No protective measures in effect at present.

Protective Measures Proposed: Additional data on populaticn sizes and limits
of range would be desirable. Both James and Smoke Hole caves are large
and interesting and should be protected. James Cave is located near
Radford, Virginia, and may therefore be threatened by urban growth and
ground water pollution in the foreseeable future.

Author: John R, llolsinger.
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INCURVED CAVE 130POD Caecidotea ineurva (Steeves and Holsinger)
Phylum: Arthropoda Order: Iscpoda
Class: Crustacea Family: Asellidae

Description: Eyeless, unpigmented isopod, distinguished by the diagnosis and
figures given by Steeves and Holsinger (1968). Length up to 13.5 mitli-

meters.

Present Range: Recorded from three caves as follows: Berry Cave, Roane
County, Tennessee; Gregory's Cave, Blount County, Tennessee; and McMullin
Cave, Smyth County, Virginia (Steeves, 1969; Fleming, 1972).

Distribution in Virginia: Known only from McMullin Cave in Smyth County
(Figure 2).

Habitat and Mode of Life: Troglobite. Inhabits pocls and streams in caves.

Reproduction: No data are published.

Number in Captivity: Preserved specimens in the collections of the Smith-
sonian Institution.
Status: Special Concern, This rare species, recorded from 4nly three locali-

ties in the upper Tennessee River basin, is known from a single cave in
Virginia, There are no protective measures in effect at present.

Protective Measures Proposed: Continued biological investigation of caves
in the Holston Valley in Smyth and Washington counties is needed to deter-
mine the extent of this species in Virginia. Representative populations,
such as the one in McMullin Cave, should be protected.

Author: .John R. Helsinger.
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LEE COUNTY CAVE ISOPOD Lirceus usdagalun Holsinger and Bowman
Phylum: Arthropoda Order: Isopoda
Class: Crustacea Family: Asellidae

Description: Small, eyeless, unpigmented isopod, reaching a length of approxi-
mately 7.5 millimeters. Distinguished by the diagnosis, description and

figures given by Holsinger and Bowman (1973},
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Present Range: Recorded from four caves in southcentral Lee County, Virginia.
Thres of the caves are hydrologically integrated into a single system
(Figure 2).

Habitat and Mode of Life: Troglobite. This species is usually found on the
surfaces of small rocks er flowstone submerged in cave streams; it may
also occur among small stream gravels.

Reproduction: Ovigerous females have been collected during July and August.
The average number of eggs per female was 27.5 (based on three females).
Additional data are given by Holsinger and Bowman (1973).

Number in Captivity: Prescrved specimens in the collections of J. R.
Holsinger and the Smithsenian Institution.

Status: Specigl Concern, Although two of the four known populations of this
species are relatively large, both are found in shallow cave streams that
are primarily recharged from water entering sinkholes from the surface.
This, along with the fact that the range is limited to one small part of a
single county, emphasizes the vulnerability of this species to ground water
pollution and its position as a rare, local endemic. There are no pro-
tective measures at present, although cave owners have been alerted to the
presence of this unique species and have been asked to assist us in the

preservation of the habitats.

Protective Measures Proposed: The ecology of this species has been studied
in detail by James A. Estes, who is now preparing a thesis on the subject.
Intensive biological exploration of numerous caves in the Powell Valley
has led us to conclude that the range of this species is quite restricted.
Some means of permanent preservation of the caves harboring this species

should be sought.

Author: John R. Holsinger.
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PRICE'S CAVE ISOPOD Caecidotea pricei Levi

Phylum: Arthropoda Order: Isopoda
Class: {rustacea Family: Asellidae

Description: Eyeless, unpigmented isopod, distinguished by the description
and figures given by Levi {1949) and Steeves (1960)}. Length up to 15

millimeters.

Present Range: The range extends from Montgomery County, Pennsylvania, west-
ward across the Piedmont into the Valley and Ridge province of central
Pennsylvania, and then socuthwestward through the '"Great Valley™ of central
Maryland, northeastern West Virginia, and western Virginia to Rockbridge
County in west-central Virginia (Steeves, 1969; Holsinger and Steeves,
1971).

Distribution in Virginia: Recorded from caves and related ground water
habitats in the Appalachian Valley from Rockbridge County northeastward
to Frederick County (Figure 3).

Habitat and Mode of Life: Troglobite/phreatobite. Frequently found under
rocks, gravel and small pieces of wood in cave streams and pools;
occasionally found in small springs and seeps; rarely found in wells.

Reproduction: No data are published.
Number in Captivity: Preserved specimens in the collections of the Smith-
sonian Institution,

Status: Special Concern. This species has a comparatively wide range, but
most populations are small, A substantial part of the range lies within
an area that is being rapidly urbanized and industrialized. Because of
this, many populations will be affected by ground water polluticn or other
disturbances in the immediate future. No protective measures in effect

at present.

Protective Measures Proposed: More study is needed on the ecology of this
species. Caves with substantial or representative populations, such as
Ogden's Cave in Frederick County, should be permanently preserved.

Author: John R. Holsinger.
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SOUTHWESTERN VIRGINIA CAVE ISOPOD Caecidotea recurvata (Steeves)
Phylum: Arthropeda Order:  Isopoda
Class: Crustacea Family: Asellidae

Description: Eyeless, unpigmented isopod distinguished by the recurved
portion of the distal podomere of the first pleopod and by the diagnosis,
description and figures given by Steeves {1963b). Length up to 17.0
millimeters.

Present Range: The range extends from Knox and Union counties, Tennessee,
nertheastward through the Powell Valley to Wise County, Virginia, and
through the Clinch Valley to Russell County, Virginia.

Distribution in Virginia: Recorded from caves in Lee, Wise, Russell and Scott
counties and a single cave (questionable determination} in Smyth County
(Steeves, 1963b, 1969; Fleming, 1972, 1973; Holsinger and Culver, manu-
script in preparation) [Figure 4).

Habitat and Mode of Life: Troglobite. This species inhabits drip-fed and
seep-fed pocls and the gravel substrate of small streams.

Reproduction: No data are published but numerous ovigerous females are avail -
able for study in museum collections.

Number in Captivity: Preserved specimens in the collections of the Smith-
sonian Institution and J. R. Holsinger.

Status: GSpecigql Concern. Although this species occurs over a fairly broad
range and is found in numerous caves, individual pepulations are usually
small and many are vulnerable to perturbation by ground water pollution.
No protective measures are in effect at present,

Protective Measures Proposed: Research is needed to learn more about the
population structure and dynamics of this species. Some of the caves with
substantial populations of this species should be given permanent pro-
tection.

Author: John R. Holsinger.

% k kK kK & A &k k &



Freshwater and Terrestrial Arthropods {Isopeds)--Special Concern 141

T T T T T T

o somMie
Caecidotea recurvata a 8O Kilameters

38°00" 39°00"

ar+no'

| 1 1 1 L [ 1 |
83°00" 82°00" 81°00" 8000 T9°00" 78°00" T7°00" 76°00"
Figure &4, Distribution of Caecidotea recurvata in Virginia



142

Freshwater and Terrestrial Arthropods (Isopeds)--Special Concern

VYANDEL'S CAVE ISOPQOD tascidotea vandeli (Bresson)

Order: Isopoda

Phylum: Arthropoda
Ysar toe Family: Asellidae

Class: Crustacea

Description: Eyeless, unpigmented isopod, distinguished by the description
and figures given by Bresson {1955). Length reaching 5.5 to 6.0 milli-
meters.

Present Range: The range, which is disjunct and spans parts of four drainage
basins, extends from Giles and Montgomery counties, Virginia, northeast-
ward to Bath and Botetourt counties, Virginia (Figure 5) (Steeves, 1969;
Fleming, 1972).

Habitat and Mode of Life: Troglobite. Inhabits small streams and poels in
caves,

Reproduction: Data are unavailable.

Number in Captivity: Preserved specimens in the ceollections of the Smith-
sonian Institution.

Status: Speeial Concern. The type-locality, Erhart Cave in Montgomery County,
has been destroyed by a rock quarry operation and the five remaining popu-
lations are small and scattered. No protective measures in effect at
present.

Protective Measures Proposed: Further investigation to better establish range
limits and size and ecology of populations. Most of the caves inhabited by
this species, such as New River, Slussers Chapel, 0ld Mill and Blowing
caves, are significant and should be protected.

Author: John R. Holsinger.
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POWELL VALLEY TERRESTRIAL CAYE ISOPOD Amerigonigeus henroti (Vandel)
Phylum: Arthropoda Order: Isopoda
Class: Crustacea Family: Trichonischidae

Description: Eyeless, unpigmented trichoniscid isopod, distinguished by the
diagnossis and figures given by Vandel! (1950, 1977). Length up to 5.0
millimeters.

Present Range: Recorded from eight caves in the Powell Valley of Lee County,
Virginia. (Figure 6}, See alsoc Vandel (1965) and Holsinger (1967a).
Several records are unpublished.

Habitat and Mode of Life: Troglobite. This species is usually found on
pieces of damp (tc wet), rotting wood in wet parts of caves.

Reproduction: No data available at present.

Number in Captivity: Preserved specimens in the collections of the Smith-
sonian Institution,

Status: Speeial Concern. This species is apparently restricted to caves of

central and southern Lee County, Virginia, and is usually quite rare in a
given locality. Becuase of the limited number of populations and their
small (unstable?) size, this species should be given Special Concern.
There are no protective measures in effect at present.
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Protective Measures Proposed: More data on the size and fluctuation of popu-
lations would be desirable. Very little is known of the ecology of this
species. Several caves with representative populations should be protected.

Author: John R. Holsinger.
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RACCVITZA'S TERRESTRIAL CAVE ISOPOD Miktoniscus racovitsai racovitzai
Vandel

Phylum: Arthropoda Order: Isopoda

Class: Crustacea Family: Trichoniscidae

Description: Eyeless, weakly (?) pigmented trichoniscid isopod, distinguished
by the diagnosis and figures by Vandel (1950, 1965). Length up te 5.0 or
6.0 millimeters.

Present Range: Recorded from single caves in Page, Rockbridge, Rotetourt,
Shenandoah and Alleghany counties, Virginia (Figure 7), and a single cave
in Scott County, Kentucky. Localities listed by Vandel (1965: 384-385).

Habitat and Mede of Life: Troglebite. This species is usually found on
pieces of damp, rotting wood. It is the only troglobitic member of the

genus Miktoniscus,

Reproduction: A single ovigerous female was collected from Luray Caverns in
September 1928; no other data arc available at present.

Status: OSpecial Concern, This rare species is known only from a few speci-
mens collected from five caves in northwestern Virginia and one cave in
north-central Kentucky. Because of the limited number of populations and
their small size