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OBJECTIVES

This illustrated guide and atlas was prepared to assist public and private efforts to protect and to con-
serve endangered and threatened species and their habitats. The 45 species of vascular plants (List 1)
treated here have been proposed or designated as threatened or endangered by Federal and/or State
authorities and have been at least reported to occur in the mountain counties (List 2) of North Caro-
lina and/or Virginia. The descriptive and distributional information should assist in the identification of
these species, encourage the reporting of new stations or change in population status or occurrence,
and stimulate the badly needed observations and studies on the biology of these species.

BACKGROUND AND DOCUMENTATION

The present treatment represents a much condensed summary of two detailed and thoroughly docu-
mented reports prepared for the U.S. Department of Agriculture, Forest Service, in 1978 and 1979
under cooperative research agreements between the Service and the Highlands Biological Station.'
These reports were compiled from extensive literature searches and from herbarium specimens deposited
in 19 herbaria (List 3). Only a limited number of field observations were made.

The work on this guide is part of the three-phase endangered plant species program developed
for the Highlands Biological Station by Massey and Whitson. The original plan was to collect and
make available basic background information (Phase 1) which would be used to locate and evaluate
populations of these species (Phase II) so that well-designed scientific studies, management plans,
and population and habitat monitoring procedures (Phase III) might efficiently be conducted or developed.
This guide is the result of Phase I activities and a limited amount of data from Phase II? for several
species.

Documentation for the information presented here for work completed in 1978-79 is retained in
the University of North Carolina Herbarium files. Reviews of recent literature, status reports, and lists
of protected plants from various states have been consulted. Descriptions and improved illustrations
and maps have been especially prepared for this publication.

The criteria for the selection of the species reviewed here include those species proposed or
listed by Federal and/or State agencies for protection, reported to occur in mountainous areas of Vir-
ginia or North Carolina, and surveyed for distribution for our 1978-79 reports. In considering the
various plant lists, the most significant is the report of 15 December 1980 in the Federal Register (Vol.
45, No. 242) entitled ‘‘Endangered and Threatened Wildlife and Plants: Review of Plant Taxa for
Listing as Endangered or Threatened Species.”” All species in Lists 1 and 2 in the Register are given
primary concern. Plants proposed or listed as either endangered or threatened in Virginia and/or
North Carolina are included. The two documents used to determine status in these States are *‘Rare and
Endangered Vascular Plant Species in Virginia’” by D. M. Porter, published in 1979 by the Virginia
Polytechnic Institute and State University in cooperation with the U.S. Fish and Wildlife Service (species
proposed but without legal status), and the list released by the North Carolina Department of Agriculture,
Pesticide and Plant Protection Division, pursuant to Plant Protection and Conservation Act, Article 19B,
Chapter 106, Section 202.12-212.14 of the General Statutes of North Carolina.

LIST 1. SPECIES DESCRIBED

Asplenium monanthes Hudsonia montana

Astilbe crenatiloba Hydrastis canadensis

Betula cordifolia lliamna corei

Betula uber Isotria medeoloides

Buckleya distichophylla Juncus trifidus ssp. carolinianus
Cacalia rugelia Liatris helleri

Calamagrostis porteri Lilium gravi

' USDA-FS Cooperative Agreements 18-606, 18-627, and 18-668.
2 U.S. Fish and Wildlife Service Contract 14-160004-78-108.




Carex aenea

Carex biltmoreana
Carex misera

Carex purpurifera
Cimicifuga rubifolia
Clematis viticaulis
Coreopsis latifolia
Cymophyllus fraseri
Dalibarda repens
Eriocaulon lineare
Geum geniculatum
Geum radiatum
Glyceria nubigena
Grammitis nimbata

Lindernia saxicola
Listera cordata
Panax quinquefolium
Prenanthes roanensis
Sagittaria fasciculata
Sarracenia jonesii
Saxifraga careyana
Saxifraga caroliniana

Sedum rosea var. roanense

Senecio millefolium
Shortia galacifolia
Solidago spithamaea
Sporobolus heterolepis
Synandra hispidula

Helonias bullata Trisetum spicatum var. molle
Hexastylis contracta

LIST 2. MOUNTAIN COUNTIES IN NORTH CAROLINA AND VIRGINIA

NORTH CAROLINA

Alleghany Macon

Ashe Madison
Avery McDowell
Buncombe Mitchell
Burke Polk
Caldwell Surry
Cherokee Swain

Clay Transylvania
Graham Watauga
Haywood Wilkes
Henderson Yancey
Jackson

VIRGINIA

Albemarle Lee
Alleghany Loudoun
Ambherst Madison
Augusta Montgomery
Bath Nelson
Bedford Page

Bland Patrick
Botetourt Pulaski
Buchanan Rappahannock
Carroll Roanoke
Clark Rockbridge
Craig Rockingham
Dickenson Russell
Fauquier Scott

Floyd Shenandoah
Franklin Smyth
Frederick Tazewell
Giles Warren
Grayson Washington
Greene Wise
Highland Wythe




LIST 3. INSTITUTIONAL HERBARIA CONSULTED

Clemson University, Clemson, S.C.
Duke University, Durham, N.C.
Furman University, Greenville, S.C.

Great Smoky Mountains National Park Museum,
Park Headquarters, Gatlinburg, Tenn.

Harvard University (Gray Herbarium, Arnold Arboretum),
Cambridge, Mass.

Longwood College, Farmville, Va.

Lynchburg College, Lynchburg, Va.

New York Botanical Garden, Bronx, N.Y.

North Carolina State University, Raleigh, N.C.

The College of William and Mary, Williamsburg, Va.

Smithsonian Institution (U.S. National Herbarium),
Washington, D.C.

University of Georgia, Athens, Ga.

University of North Carolina at Chapel Hill
University of North Carolina at Charlotte
University of South Carolina at Columbia
University of Tennessee, Knoxville, Tenn.
Vanderbilt University, Nashville, Tenn.
Virginia Commonwealth University, Richmond

Virginia Polytechnic Institute and State University,
Blacksburg

Western Carolina University, Cullowhee, N.C.

ORGANIZATION

This guide is divided into three major parts: the first consists of the species reports or accounts, includ-
ing description, documentation, maps and illustrations; the second is a glossary of technical terms
used in the species descriptions and comparisons; and the third is an index to the scientific names,
synonyms, and common names.

The individual species accounts are arranged alphabetically by scientific name. The general
format used in these reports is presented below with brief explanations and comments:

SCIENTIFIC NAME WITH AUTHOR
Generally, the scientific name is consistent with that used on threatened and endangered
plant lists. The author is the person who first validly published the name or combination.

COMMON NAME
The most widely used common (English) name on the various protected plant lists is given.




FAMILY
Scientific and common name. All family names used here end in the suffix -aceae; thus Poaceae

(for Gramineae), Lamiaceae (for Labiatae), and Asteraceae (for Compositae) are used. The families
and the taxa included in this publication are given in List 4.

LIST 4. FAMILIES OF DESCRIBED SPECIES

Alismataceae
Sagitiaria fasciculata

Araliaceae
Panax quinquefolium

Aristolochiaceae
Hexastylis contracta

Aspleniaceae
Asplenium monanthes

Asteraceae
Cacalia rugelia
Coreopsis latifolia
Liatris helleri
Prenanthes roanensis
Senecio millefolium
Solidago spithamaea

Betulaceae
Betula cordifolia
Betula uber

Cistaceae
Hudsonia montana

Compositae. See Asteraceae

Crassulaceae
Sedum rosea var. roanense

Cyperaceae
Carex aenea
Carex biltmoreana
Carex misera
Carex purpurifera
Cymophyllus fraseri

Diapensiaceae
Shortia galacifolia

Eriocaulaceae
Eriocaulon lineare

Gramineae. See Poaceae

Grammatidaceae
Grammitis nimbata

Juncaceae

Juncus trifidus ssp. carolinianus

Labiatae. See Lamiaceae

Lamiaceae
Synandra hispidula

Liliaceae
Helonias bullata
Lilium grayi

Malvaceae
lliamna corei

Orchidaceae
Isotria medeoloides
Listera cordata

Poaceae
Calamagrostis porteri
Glyceria nubigena
Sporobolus heterolepis
Trisetum spicatum var. molle

Ranunculaceae
Cimicifuga rubifolia
Clematis viticaulis
Hydprastis canadensis

Rosaceae
Dalibarda repens
Geum geniculatum
Geum radiatum

Santalaceae
Buckleya distichophylla

Sarraceniaceae
Sarracenia jonesii

Saxifragaceae
Astilbe crenatiloba
Saxifraga careyana
Saxifraga caroliniana

Scrophulariaceae
Lindernia saxicola




SYNONOMY
The most commonly encountered synonyms are included to assist users in locating appropriate

information in manuals and other references.

OTHER COMMON NAMES

The common names (mostly English) found in literature or on herbarium specimens consulted
during preparation of this work are listed. The names are given as found, and no attempt has been made
to be consistent or to follow any rules for composition. See Index for a list of common names and
their equivalent scientific names.

DESCRIPTION

Each technical species description is based on a compilation of information from the original
description, manuals and floras, and specimens examined. The habit, duration, stems, leaves, inflorescence,
flowers, and fruits (where appropriate) are described and comparisons with other similar or related
species are often included. A glossary is provided to assist with the technical terminology in these

descriptions.

PHENOLOGY

The phenophases (flower, fruit, vegetative) are based only on documented data from literature,
herbarium specimens, or observations. Therefore, continuity in months is often broken (e.g., Flowers,
April, June~July) or it may appear that a plant fruits before it flowers (e.g., Flowers, April to May;
Fruits, March, May to June). These problems are due to a lack of information and serve to illustrate the
need for additional field observations and better reporting and documentation.

DISTRIBUTION
Distribution is given on a state (for U.S.), country, and/or province basis. For North Caro-

lina and Virginia, counties are listed.

LEGAL STATUS
Legal status for the included species is given for all Southeastern States with the exception of

Delaware, which at the time of preparation of this guide had no threatened or endangered species
list We have attempted to ascertain whether species are indeed legally protected or are only candidates
for proposed or pending legislation. See List 5 for reports on threatened and endangered species.

HABITAT

General habitat information is based on specimen labels, limited personal observations, and
selected literature. A better understanding of the specific and diversity of habitat types occupied by
each species is badly needed.

DOCUMENTATION

Documentation is divided into sections. The first consists of the references consulted in
preparing the treatment and includes the place of publication of the scientific name or binomial as well
as state lists and ‘‘printouts’” consulted for legal status and distribution. Journal abbreviations gener-
ally follow B—P—H_: Botanico—Periodicum—Huntianum (G. H. M. Lawrence, A. F. G. Buchheim, G. S.
Daniels, and H. Dolezal, eds. 1968. Hunt Botanical Library, Pittsburgh, Pa.). The second consists of
a list of herbaria consulted. Specimens used in preparation of this study have been annotated by one or
more of the authors of this guide.




LIST 5. THREATENED AND ENDANGERED SPECIES REPORTS

ALABAMA
Freeman, J. D., A. S. Causey, J. W. Short, and R. R. Haynes. 1979. Endangered, threatened,

and special concern plants of Alabama. Departmental Series No. 3, Dep. of Botany and
Microbiology, Agric. Exp. Stn., Auburn Univ., Auburn, Ala.

ARKANSAS
Arkansas Department of Planning. 1974. Arkansas natural area plan. State of Arkansas, Little

Rock. [See G. E. Tucker, ‘‘Threatened native plants of Arkansas,”’ p. 39-65.]

FLORIDA
Ward, D. B., editor. No date. Rare and endangered biota of Florida. Vol. V. Plants. Univ.

Presses of Fla., Gainesville.

GEORGIA
McCollum, J. L., and D. R. Ettman. 1977. Georgia’s protected plants. Ga. Dep. Natural Resources,
Research Planning Section, OPR Endangered Plant Program, Atlanta.

KENTUCKY
Endangered Species Committee, Kentucky Academy of Sciences, and Kentucky Native Pre-
serves Commission. No date. Endangered, threatened and rare animals and plants of Kentucky.
Ky. Nature Preserves Commission, Frankfort. Unpublished manuscript.

LOUISIANA
Curry, M. G. 1981. Status of Louisiana vascular plants listed in the 1 July 1975 Federal

Register. Environmental and Developmental Control Dep., Metairie, La.

MARYLAND
Broome, C. R., J. L. Reveal, A. O. Tucker, and N. H. Dill. 1979. Rare and endangered vascu-
lar plant species in Maryland. U.S. Fish and Wildlife Service, Newton Corner, Mass.

MISSISSIPPI
Mississippi Natural Heritage Program, Dep. of Wildlife Conservation. No date. Special plant

list. Miss. Mus. Natural Sciences, Jackson. Unpublished manuscript.

NORTH CAROLINA
Plant Conservation Board, N.C. Dep. Agric., Pesticide and Plant Protection Div., Plant Protec-
tion Section. 1980 (September). North Carolina protected plant list. Raleigh.

SOUTH CAROLINA
Rayner, D. A., Chairman, and The South Carolina Advisory Committee on Endangered,
Threatened and Rare Plants. 1979. Native vascular plants endangered, threatened, or otherwise
in jeopardy in South Carolina. South Carolina Museum Commission, Mus. Bull. No. 4.




TENNESSEE
Wofford, B. E., and Committee for Tennessee Rare Plants. 1978. The rare vascular plants

of Tennessee. J. Tennessee Acad. Sci. 53:128-133.

UNITED STATES
U.S. Dep. of the Interior, Fish and Wildlife Service. 1980. Endangered and threatened wildlife

and plants: Review of plant taxa for listing as endangered or threatened species. U.S. Fed-
eral Register 45(242):82480-82569.

VIRGINIA
Porter, D. M. 1979. Rare and endangered vascular plant species in Virginia. Va. Polytechnic

Institute and State Univ., Blacksburg.

WEST VIRGINIA
Fortney, R. H., R. B. Clarkson, C. N. Harvey, and J. Kartesz. 1978. Rare and endangered

species of West Virginia: A preliminary report. Vol. I. Vascular plants. W. Va. Dep. Natural
Resources, Heritage Trust Program, East Charleston.

MAPS
A distribution map for each species is included. Distribution is based on herbarium speci-

mens examined by the authors (indicated on maps by solid circles), literature or other reports (solid
triangles), or field observations (solid squares). For wide-ranging species the distribution is only
representative rather than complete since herbarium surveys were limited mostly to institutions in the
Southeastern United States.

ILLUSTRATIONS

The line drawings generally have been prepared from herbarium specimens or from photo-
graphs of herbarium specimens. In a few cases field-collected seeds and fruits have been used. All
drawings have been prepared by Susan Sizemore, Staff Artist of the Department of Biology, University
of North Carolina, Chapel Hill. Documentation for each is indicated in the legend by citation of the
herbarium acronym and sheet number where applicable. The original plates are deposited in the Univer-
sity of North Carolina Herbarium, Chapel Hill.
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ATLAS AND ILLUSTRATED GUIDE

ASPLENIUM MONANTHES Linnaeus Single-sorus spleenwort

Family.—Aspleniaceae (Spleenwort Family)

Synonymy.—Asplenium monanthemum L.£.; A. inaequilaterale Mart. & Gal. (non Willd.); A. leptophyllum
Fée; A. blandulum Fée; A. dentex Lowe; A. galeotti Fée; A. menziesii Hook. & Grev.; A.
polyphyllum Bertol.; A. arcuatum Liebm.; A. polymeris Moore; A. bertolonii Donn.; A.
trichomanes var. viridissimum Christ.; A. viridissimum Bommer (as synonym)

Other common names.—Kumu kumu, monosorial spleenwort, San Felasco spleenwort

Description.—Small, tufted, evergreen ferns. Rhizome short, creeping, obscured by many old petiole
bases, scales narrowly lanceolate, lustrous, in an appressed latticelike series. Leaves erect,
sterile and fertile ones generally alike; blades narrowly elliptic, 15—40 cm long, 1 -3 c¢cm
wide, 1-pinnate throughout, pinnae numerous, short-petiolulate, mostly opposite, oblong,
reduced to mere auricles at base of blade, dentate along upper margin, entire along lower
margin, base auriculate above; petioles and rachises basically glabrous, lustrous, wiry, purple-
brown; veins forked, distinct and not reaching the margin, main vein along lower edge of
pinna. Sori dorsal, elongate, on the lowermost pinnae usually few in number or solitary and
borne parallel to the lower margin, on the upper pinnae frequently several in number (as many
as 7) and borne obliquely to the margins of the uppermost pinnae, or often all pinnae bear
only a single parallel sorus; indusia scarious, glabrous, those of lower row attached along one
margin at one side of a veinlet facing away from the main vein.

Species similar to A. monanthes include A. platyneuron, A. trichomanes, A. resiliens,
and A. heteroresiliens. Asplenium platyneuron is most easily distinguished from A. monanthes
because it has dimorphic fronds (fertile erect and sterile spreading and lying on the ground) and
alternate pinnae, whereas A. monanthes has like sterile and fertile fronds and opposite pinnae.
The characteristic most definitive of A. monanthes is sori typically one or few, at least on the
lowermost pinnae, and borne parallel to the lower margins of these pinnae. This feature
separates this species from A. trichomanes, A. resiliens, and A. heteroresiliens, in which the
pinnae (including the lowermost) typically bear numerous sori that lie obliquely to the margins.
The pinnae of the last two species closely resemble those of A. monanthes, whereas those of A.
trichomanes display a rather distinctive shape, varying from round to roundish-oblong to
fan-shaped, and margin, being crenate.

Phenology.—Sporulates, April to December; Vegetative, January to December

Distribution.—Ariz., Fla., Hawaii, N.C. (Transylvania County), S.C.; Azores Islands, Brazil, Canary
Islands, Chile, Costa Rica (Cartago Province), Ecuador, Ethiopia, Germany (?), Guatemala,
Jamaica, Madagascar, Madeira Islands, Manila, Mexico (Chiapas, Durango, Guerrero, Jalisco,
Mexico, Morelos, Nayarit, Oaxaca, Vera Cruz), Panama (Chiriqui), Peru, Republic of Colombia,
Republic of South Africa (Cape of Good Hope, Natal), Sandwich Islands, West Indies

Legal status.—N.C. — Endangered (Protected); S.C. — Endangered, Possibly extinct (Candidate)

Habitat.—Shaded, moist, granitic boulders and steep, rocky bluffs in cool shaded ravines near rivers
and waterfalls. Frequently rooted in moss-liverwort mats.
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Asplenium monanthes (ASPLENIACEAE)
a Plant habit. b Fertile pinnae. ¢ Fertile pinnae.

a from NCU 92331 & 92333; b from NCU 381639; ¢ from NCU 92333
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ASTILBE CRENATILOBA (Britton) Small Roan false goat’s-beard

Family.—Saxifragaceae (Saxifrage Family)

Synonymy.—-Astilbe decandra D. Don var. crenatiloba Britton; Astilbe biternata (Vent.) Britton var.
crenatiloba (Britton) Wheelock; Astilbe crenatilobata (Britton) Small

Other common names.—Feather-trees, Roan astilbe

Description.—Coarse, robust perennial herb to 1 m high from stout rhizomes. Leaves basal and cauline,
similar, alternate, large, often to 6 dm broad, 2-3 ternately compound or ternately and odd-
pinnately decompound, petiolate; terminal leaflets usually 3-lobed, occasionally more, or blade
ovate, 8—15 cm long, 4—15 cm wide, acute to obtuse, crenate with mucronate teeth, base
usually cordate; lateral leaflets ovate to elliptic, 3-lobed or more often lobed on 1 side, smaller,
acute to obtuse, crenate with mucronate teeth, base oblique or cordate, petiolulate. Inflores-
cence an elongate (often 3 dm long) widely spreading, many-branched, plumelike, terminal
compound panicle of racemes. Flowers numerous, perfect or imperfect, actinomorphic, bracteate,
short-pedicellate, becoming reflexed in fruit. Sepals 5, basally fused to form a shallow campanu-
late cup, persistent in fruit; petals 5 or absent in pistillate flowers, distinct, white, attached
at the base of the calyx; stamens 10 or abortive in imperfect flowers, distinct; gynoecium of 1
compound pistil, ovary slightly inferior, carpels and locules 2, placentation axile, styles 2,
stigmas 2 and capitate. Fruit a 2-beaked, ovoid capsule composed of the 2 folliclelike carpels,
each dehiscing longitudinally in the stylar region. Seeds numerous, lustrous, reddish-brown.

This Roan Mountain endemic closely resembles its more widespread relative A. biternata

but apparently is quite distinct (pers. commun., T. L. Mellichamp). The following compari-
son chart may be used to separate these two species.

A. crenatiloba A. biternata
PLANT
HEIGHT I m [-2m
LEAFLET
MARGIN crenate serrate
FRUIT )
SHAPE broadly ovoid lanceoloid
FRUIT
LENGTH 3 mm 4—5 mm

Astilbe is also similar to Aruncus dioicus (goat’s-beard) of the Rosaceae. They may be
readily separated by the following characters: Astilbe has 10 stamens, 2 carpels, and a termi-
nal leaflet that is 3-lobed, and Aruncus has 15 or more stamens, 3 carpels, and a terminal
leaflet that is not lobed.

Phenology.—Flowers, Summer (no documentation for flowering months); Fruits, September; Vegetative,
September.

Distribution.—N.C. (Mitchell County);* Tenn. (thought to be extinct)

Legal status.—N.C. — Endangered, Possibly extirpated (Protected); Tenn. — Endangered, Possibly
extinct (Candidate); Federal — Under review.

Habitat.—Wooded slopes on Roan Mountain.

* Individuals of this species have not been seen in the field since Britton’s (1888) original collection. A search was con-
ducted in the summer of 1979 by Massey, Whitson, and Atkinson (1980) but proved unsuccessful.
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HERBARIA

Specimens of this species examined and annotated at the following herbaria:
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Astilbe crenatiloba (SAXIFRAGACEAE)

¢ Capsule.

b Infructescence.

a Compound leaf.

From NCU 483233, photo
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BETULA CORDIFOLIA Regel Mountain paper birch

Family.—Betulaceae (Birch Family)
Synonymy.—Betula papyrifera Marsh. var. cordifolia Regel: B. alba ssp. papyrifera B cordifolia Regel;

B. papyracea var. cordifolia Dippel; B. alba var. cordifolia Fernald; B. papyrifera Marsh. var.
cordifolia (Regel) Fernald

Other common names.—Heart-leaved paper birch
Description.—Monoecious tree to 20 m tall with white to gray, pinkish bark, exfoliating into thin papery

sheets, especially on young stems, with prominent brown lenticels in horizontal stripes; twigs
glabrous or pubescent and reddish brown. Terminal buds absent; lateral buds ovoid, acute,
gummy, covered with imbricate, chestnut-brown scales. Leaves deciduous, simple, alternate,
often appearing paired on spur shoots because of shortened internodes, stipulate (stipules
often quickly deciduous), ovate, to 10 cm long and 8 cm wide, pubescent beneath along the
veins, acuminate, doubly serrate, base cordate (sometimes oblique or truncate), venation
prominently pinnate; petioles usually pubescent, 0.7—3 ¢m long. Numerous, minute (so small
that one really needs a hand lens or a dissecting microscope to examine them) male and
female flowers are borne in different catkins on the same tree; catkins with numerous, imbri-
cate scales. Staminate catkins slender, 2-3-clustered near ends of twigs, appearing in late
summer and remaining all winter, producing pollen in early spring, becoming long and drooping;
pistillate catkins cylindric, erect and solitary on peduncles at the ends of spur shoots, appear-
ing in spring. The basic unit of the inflorescence is a cymule (to the observer this unit appears
to be the ‘‘flower’’), each subtended by a complex of bracts and spirally arranged. Stami-
nate cymule 3-flowered, subtended by a complex of bracts, 2 small, lateral secondary bracts
and 1 large, ciliate primary bract that covers the entire cymule; pistillate cymule 3-flowered,
subtended by a single ciliate, 3-lobed scale, the lobes representing 3 bracts (1 central primary
and 2 lateral secondary) fused together basally. Staminate flower: calyx minute, represented
by a single tepal (actually a fusion of 4 tepals), stamens 2. Pistillate flower: perianth absent,
consists solely of 1 compound pistil, ovary nude (inferior in other family members), carpels
2, locules 2, each locule with 2 ovules (1 abortive in fruit), placentation apical, styles 2 and
persistent in fruit, stigmas 2. Fruiting catkins conelike, 2.5-4.5 cm long. Fruit a samara,
body (nutlet) ellipsoid with 2 thin lateral wings; samaras transversely oblong, 2.5-4 mm long,
4-6 mm broad, wings 1-1.5 mm wide and erose, body usually ciliate apically.

The species most similar to B. cordifolia is B. papyrifera, of which it is sometimes
considered a variety (B. papyrifera Marsh. var. cordifolia Regel). The two may be identified
using the following comparison chart.

B. cordifolia B. papyrifera
TWIG sparsely pubescent or densely pubescent
VESTITURE usually glabrous
BARK white, with pinkish white, without pinkish
COLOR tint tint
LEAF
BASE cordate cuneate to rounded
STYLE obscured by not obscured by
BASES pubescence pubescence

Two other birch species of interest here are B. lutea and B. uber. Betula [utea occurs
in similar habitats, however, the golden-yellow or bronze bark and sessile pistillate catkins
readily distinguish it from B. cordifolia. Betula uber is an extremely rare species found only
in Smyth County, Virginia (see next species treatment in this publication). It differs from B.
cordifolia in its dark bark with a wintergreen fragrance and its almost round leaves.




Phenology.—Flowers, April, May, July, August; Fruits, June to October, Vegetative, January to December

Distribution.—Conn., lowa, Maine, Mass., Minn., N.-H., N.Y., N.C. (Buncombe, Yancey Counties),
Tenn., Vt., Wis.; Canada — British Columbia, Labrador, Newfoundland, Nova Scotia, Ontario

Legal status.—N.C. — Endangered, Special Concern (Protected); Tenn. — Threatened (Candidate)

Habitat.—In the Southeast it occurs at high altitudes in moist or dry, rocky soil in various community
types, such as Fraser fir (Abies fraseri)—red spruce (Picea rubens); Fraser fir—yellow birch
{(Betula lutea)/fire cherry (Prunus pensvivanica); yellow birch/mixed heaths.
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HERBARIA

Specimens of this species examined and annotated at the following herbaria:

University of Tennessee

Duke University

Western Carolina University

University of North Carolina at

Chapel Hill

Betula cordifolia (BETULACEAE)

d Twig with

¢ Staminate bract (abaxial or outer surface).

b Bark.

a Fruiting branch.

g Twig features.

f Pistillate bract (abaxial or outer surface).

e Samara.

staminate catkins.

a,e.f,g from NCU 237186; b,c,d from NCU 64050
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BETULA UBER (Ashe) Fernald Round-leaf birch

Family.—Betulaceae (Birch Family)

Synonymy.—Betula divergens Ashe, B. lenta Linnaeus var. uber Ashe, B. nigra Linnaeus var. uber
(Ashe) Massey & Hundley, B. ditis Ashe (?), B. allegheniensis (sic) Britton X B. pumila Linnaeus
var. glandulifera Regel, B. X purpusii Schneider pro parte, B. lutea Michaux f. X B. pumila
Linnaeus, B. X jackii Schneider pro parte, B. lenta Linnaeus X B. pumila Linnaeus, B. lenta
Linnaeus X B. pumila Linnaeus var. glandulifera Regel, B. pumila Linnacus pro parte.

Other common names.—Ashe birch, Ashe’s birch, Virginia birch, Virginia little-leaved birch, Virginia
round-leaf birch

Description.—Small monoecious tree averaging ca. 10.5 m high, major branches beginning on the up-
per part of the trunk and giving rise to many relatively slender spreading branchlets. Bark
and branches with wintergreen flavor and fragrance when cut or broken. Bark blackish-brown,
rather thin, relatively smooth, with prominent horizontal lenticels, exfoliating on young stems.
Twigs usually glabrous and reddish brown; branchlets glabrous, blackish-brown, with prominent,
whitish, round lenticels. Terminal buds absent; lateral buds ovoid to lanceoloid, acuminate,
covered with imbricate chestnut brown scales, scales ciliate along upper margin. Leaves deciduous,
simple, alternate, often appearing paired on spur shoots because of shortened internodes,
stipulate (stipules often quickly deciduous); blades suborbicular, 1.4—6 cm long, 1.5—4.5 cm
wide, pubescent above and below along the veins, obtuse to rounded, coarsely serrate, teeth
with prominent mucros, base mostly cordate; petioles 0.5—1.5 cm long, pubescent with long,
soft, white hairs, especially where the petiole meets the blade. Numerous, minute (so small
that one really needs a hand lens or a dissecting microscope to examine them) staminate and
pistillate flowers are borne in different catkins on the same tree; catkins with numerous,
imbricate scales. Staminate catkins slender, 2—3-clustered near ends of twigs, appearing in late
summer and remaining all winter, producing pollen in early spring, becoming long and
drooping; pistillate catkins cylindric, sessile at the ends of spur shoots, erect, appearing in
spring. The basic unit of the inflorescence is a cymule (to the observer this unit appears to be
the “‘flower’’), each subtended by a complex of bracts and spirally arranged. Staminate cymule
3-flowered, subtended by a complex of bracts, 2 small, lateral secondary bracts and 1 large,
ciliate primary bract that covers the entire cymule; pistillate cymule 3-flowered, subtended by a
single, minutely and sparingly ciliate, 3-lobed scale, the lobes representing 3 bracts (1 cen-
tral primary and 2 lateral secondary) fused together basally. Staminate flower: calyx minute,
represented by a single tepal (actually a fusion of 4 tepals), stamens 2. Pistillate flower:
perianth absent, consists solely of 1 compound pistil, ovary nude (inferior in other family
members), carpels 2, locules 2, each locule with 2 ovules (1 abortive in fruit), placentation
apical, styles 2 and persistent in fruit, stigmas 2. Fruiting catkins conelike, 1 —1.5 cm long.
Fruit a samara, body (nutlet) obovoid with 2 thin lateral wings; samaras broadly cuneiform,
1.5-2 mm long, ca. 1 mm broad, dark brown, ciliate apically, wings broadened upward,
usually narrower than nutlet.

Two other birches, B. lenta and B. alleghaniensis, occur in the habitat area of B.
uber. The comparison chart included here may be used to separate these species.

Betula uber is completely disjunct by nearly 500 miles from the other members of
the series Humiles. Its nearest relative, B. pumila, is not found south of New York and north-
ern New Jersey and is easily distinguished from B. uber by being a shrub 0.5—3 m high
and by having the middle lobe of the pistillate bract narrow and much longer than the lateral
lobes.

Phenology .—Staminate catkins, May, September; Fruiting, July, September; Vegetative, January to
December. Our phenology data are very limited because of a paucity of specimens.

Distribution.—Virginia (Smyth County)

Legal status.—Va. — Endangered (Protected); Federal — Endangered (Protected)

Habitat.—Streambank and flood plain of creek
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HERBARIA
Specimens examined and annotated at the following herbaria:
Havard University University of North Carolina at
Chapel Hill
B. uber B. lenta B. alleghaniensis
BARK
COLOR blackish brown blackish brown golden yellow, bronze
LEAF
SHAPE suborbicular ovate ovate
LEAF
APEX rounded acuminate acuminate
LEAF
VENATION 4—6 pairs 8—12 pairs 8—12 pairs
PISTILLATE
CATKIN LENGTH I-1.5cm 2.5-3 cm 2.5-3 cm
MEDIAL broad, low, prolonged and prolonged and narrow;
BRACT and rounded; narrow; much much longer than
subequal to longer than lateral lobes
lateral lobes lateral lobes
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Betula uber (BETULACEAE)

a Fruiting branch. b Pistillate bract (abaxial or outer surface). ¢ Samara. d Staminate
twig. e Staminate flowers on adaxial (inner) surface of staminate bract complex. f Staminate bract

(abaxial or outer surface).

All from Virginia: Smyth Co., July 21, 1976, coll. Ogle,
except b and ¢ from NCU 20896
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BUCKLEYA DISTICHOPHYLLA (Nuttall) Torrey Piratebush

Family.—Santalaceae (Sandalwood Family)

Synonymy.—Borya distichophylla Nuttall

Other common names.—Buckleya

Description.—Dioecious shrubs to 3.5 m tall from large, white rhizomes, root parasites of Tsuga (hemlock)
and several other woody and herbaceous plants. Stems freely branched, branches terete, distichous;
young stems green, puberulent, fanlike and ascending; older stems gray to grayish green,
puberulent; lenticels conspicuous, whitish, circular to elliptic, 1—2 mm long, 1 mm wide; leaf
scars depressed obovate, ca. | mm wide and I mm high, with a single vascular trace.
Terminal buds absent; lateral buds up to 4.5 mm long, 2 mm wide, sessile, ligneous, scales
imbricate in 6—9 opposing pairs, acute to short acuminate. Leaves deciduous, simple, opposite,
distichous on green branches of the growing season thus giving the impression of large pin-
nately compound leaves, pale green, lanceolate to elliptic. 1—8 cm long, 0.5—2.5 cm wide,
increasing in size on each branch from base to apex, upper leaves acuminate, apices of lower-
most leaves acute and ligneous, entire, base broadly cuneate, puberulent, especially along
the midvein and margin, sessile to short petiolate. Staminate flowers in umbels of 3—7 flowers,
terminating lateral twigs, pistillate solitary and terminal on lateral twigs. Flowers actinomorphic,
unisexual, small. Perianth of only one series, the calyx. Staminate flowers: sepals 4, distinct,
rotate, green, elliptic, 2—2.5 mm long, 1.5 mm wide, puberulent; petals absent; stamens 4,
distinct, opposite the sepals, 1—1.5 mm long, with curved-ascending filaments, inserted on the
sinuses of a conspicuous, flat, 4-lobed disc. Pistillate flowers: sepals as in male flowers;
petals absent; gynoecium of 1 compound pistil, ovary inferior, carpels 4, locule 1, placentation
basal, style 1, stout and terete, stigma 4-lobed; subtended by 4 foliaceous, persistent, lanceo-
late bracts. Fruit a drupe, fleshy, I-seeded, yellow green, ellipsoid, 2-3 cm long. 1—1.4 ¢cm
wide, with white protuberances, the bracts remaining almost to maturity.

In addition to Buckleya, in North America the Santalaceae is composed of three other
genera, each with only one species: Comandra umbellata, Nestronia umbellula, and Pyrularia
pubera. Comandra is a herbaceous plant rarely more than 2 dm tall. The three shrubs can be
easily distinguished with the following comparison chart.

Buckleva Pyrularia Nestronia
LEAF
ARRANGEMENT opposite alternate opposite
INFLORESCENCE staminate flowers racemelike staminate flowers in
TYPE in umbels; pistillate spikes umbels; pistillate
flowers solitary flowers solitary
INFLORESCENCE tcrminal on leafy
POSITION branches terminal in leaf axils
FRUIT pyriform to
SHAPE ellipsoid ovoid ovoid

Phenology —Flowers, April to July; Fruits, June to October; Vegetative, January to December

Distribution.—N.C. (Buncombe, Guilford, Haywood, Macon, Madison, Swain Counties), Tenn., Va.
(Bland, Craig, Giles, Montgomery, Roanoke, Wythe Counties)

Legal status.—N.C. — Endangered (Protected); Tenn. — Threatened (Candidate); Va. —Threatened
(Candidate); Federal — Under review

Habitat.—Generally found in openings of hemlock (Tsuga) stands on streambanks, cliffs, bluffs, or
steep slopes. Usually parasitic on hemlock.
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HERBARIA

Specimens of this species examined and annotated at the following herbaria:

Clemson University University of North Carolina at
Duke University Charlotte

Furman University University of South Carolina at
Harvard University Columbia

Lynchburg College University of Tennessee

North Carolina State University Vanderbilt University

The College of William and Mary Virginia Polytechnic Institute and
University of Georgia State University
University of North Carolina at Western Carolina University

Chapel Hill
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Buckleva distichophylla (SANTALACEAE)

a Branches with immature fruits. b Pistillate flower. C Staminate branch. d Anther.

e Staminate flower. f Mature drupe. g Mature drupe (cross section).

a from NCU 73760; b from NCU 476872: ¢, d, e from NCU 15880:
fand g from NCU 94884
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CACALIA RUGELIA (Shuttleworth ex Chapman) Rugel’s ragwort
Barkley & Cronquist

Family.—Asteraceae (Composite, Aster, or Sunflower Family)

Synonymy.—Rugelia nudicaulis Shuttleworth ex Chapman: Senecio rugelia (Shuttleworth) Gray

Other common names.—Rugel’s groundsel, winter-well

Description.—Tufted, coarse, subscapose perennial herbs with basal rosettes of leaves arising from well-
developed, thick, tough rhizomes covered with somewhat persistent leaf bases from past
seasons. Stems 3—35 dm tall, ribbed, floccose below, villous and glandular above, or eventu-
ally glabrate. Basal leaves several, simple, alternate; blades ovate. 5—16 c¢cm long, 3—12 ¢m
wide, mostly acute, the margins coarsely and distantly dentate, the teeth with short bristle-tips,
base truncate, rounded, or cordate, floccose-villous, becoming glabrate with age; petioles as
long as or longer than the blade, flattened, winged, sheathing at the base, villous, particularly
along the margins. Stem leaves similar to basal leaves but few and much reduced, alternate,
mostly sessile and bractlike. Flowers (florets) small and sessile in a compact head on a com-
mon enlarged receptacle, collectively surrounded by an involucre, each head appearing to be
a single flower; secondary inflorescence determinate and racemiform or sometimes paniculate,
the heads somewhat nodding when young, becoming erect with maturity, on elongate pedun-
cles 2—9 cm long, the peduncles subtended by the uppermost bracteal stem leaves. Heads
usually few (2—6) but sometimes as many as 20, discoid; involucre campanulate, 10—15
mm long, 8—25 mm broad, a single series of 10—15, equal phyllaries (bracts), more or less
herbaceous, lanceolate, pale green with scarious margins, pubescent; receptacle flat to slightly
convex, naked. Florets (flowers) numerous, commonly 30—40, all discoid and perfect; calyx
represented by a pappus of numerous capillary bristles; corolla tubular, the lower half nar-
rowly constricted, the upper half somewhat expanded, with 5 spreading lobes, tube 7—8 mm
long, lobes 1—2 mm long, dull, dirty-white; stamens 5, syngenesious (the anthers fused
together to form a cylinder around the style), this cylinder much exserted beyond the corolla
tube; gynoecium of 1 compound pistil, ovary inferior, carpels 2, locule 1, ovule 1, placenta-
tion basal, style 1, much exserted, 2-branched at the apex, the branches recurved and flattened,
with broad stigmatic lines along the inner surface margins. Fruit a cypsela (achene or nutlet
of some authors), tan to brown, cylindric, ca. 6 mm long, 0.8—1 mm broad, 10-ribbed, glabrous;
pappus persistent, white to tan, 8—12 mm long.

Cacalia rugelia may be distinguished from most other Cacalia species by having 10—15

involucral bracts and numerous flowers (commonly 20—40), as opposed to 5 involucral
bracts and 5 flowers. The species most similar to C. rugelia is C. suaveolens, which has
chiefly cauline leaves, the larger ones hastate, and is mostly 1—2.5 m tall, whereas C.
rugelia has basally disposed leaves, none of them hastate, and is well under 1 m tall. Cacalia
rugelia has often been placed in the genus Senecio. A very conspicuous difference between
these two genera is flower color: yellow to orange in Senecio and white to creamy in Cacalia.

Phenology.—Flowers, June to August; Fruits, July to October; Vegetative, June to November

Distribution.—N.C. (Haywood, Swain Counties), Tenn.

Legal status.—N.C. — Threatened (Protected); Tenn. — Threatened (Candidate); Federal — Under
review

Habitat.—Forest openings, moist woods, and thickets at high elevations (mostly above 5,000 ft) in the
mountains. Dominant forest species are the coniferous evergreens, red spruce (Picea rubens)
and Fraser fir (Abies fraseri). Frequently roots in deep moss mats. Largely restricted to the
Smoky Mountain region in the Blue Ridge physiographic province of N.C. and Tenn.
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Cacalia rugelia (ASTERACEAE)
a Plant habit. b Head. ¢ Phyllary. d Stigma and style. e Portion of style. f Disc

flower. g Pappus bristles. h Cypsela (achene).

a from NCU 135571 & 78822; b—h from NCU 78822
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CALAMAGROSTIS PORTERI Gray Porter’s reed grass

Family.—Poaceae (Grass Family)

Synonymy.—Deyeuxia porteri (Gray) Vasey, non D. porteri Dudley

Other common names.—Porter’s reed bent

Description.—Tufted perennial herbs with slender rhizomes. Culms (stems) terete, ribbed, erect, unbranched,
slender, usually glabrous, 6—12 dm tall, internodes hollow, nodes closed and swollen. Leaves
cauline, simple, alternate, 2-ranked, composed of a blade, sheath, and ligule; blades greatly
elongate and narrow, strap-shaped and narrowly lanceolate, 1.5—4.5 dm long, 4—8 mm wide,
flat, spreading, lax. parallel-veined, sparingly to densely glandular-pubescent, scaberulous,
margins white and scabrous; sheaths encircling the culms, split, densely pubescent on the collar,
margins brownish-scarious; ligules membranous, scarious, erose flaps of tissue, 2—2.5 mm
long. Flowers in the axils of bracts, inconspicuous and minute, reduced to the essential organs
(the stamens and pistil), the perianth represented by minute scales (lodicules) at the base of
the flower. Floret a unit composed of a flower with two bracts (lemma and palea) enclosing it;
the lemma is the lower bract, lies to the outside of the spikelet, and encloses the palea; the
palea is the inner, upper bract, lies next to the rachilla, and envelopes the flower. Infloresence
compound, with the basic, primary inflorescence (the ultimate unit) a spikelet consisting of 1
flower and its lemma and palea and 2 empty bracts (glumes) at the base, the lower glume
called the Ist glume, the upper one the 2nd glume. Spikelets secondarily arranged into a
narrow but rather loose, erect or somewhat nodding pale or purplish panicle, 10—15 cm long.
Spikelets 1-flowered, light green when young, straw-colored when mature, the rachilla disar-
ticulating above the glumes, prolonged behind the palea as a short, hairy bristle, callus bearing
a tuft of hairs at the sides, these hairs rather scant, nearly half as long as the lemma. Glumes
about equal, acuminate, 4—6 mm long, scaberulous; lemmas slightly shorter than the glumes,
toothed at the apex, with an awn from near the base, about as long as the lemma, bent and
protruding from the side of the glumes; paleas about as long as the lemma. Stamens 3, distinct,
exserted, filaments slender, anthers large, appearing versatile; gynoecium of 1 compound
pistil, ovary superior, carpels 2, locule 1, ovule I, placentation basal, styles 2, stigmas 2,
plumose. Fruit a lanceoloid grain (caryopsis), 1 —1.5 mm long.

Phenology.—Flowers, July to August; Fruits, July to December; Vegetative, July to December

Distribution.—Fla., N.Y., N.C. (Clay, Transylvania Counties), Ohio, Pa., Va. (Albemarle, Alleghany,
Amberst, Appomattox, Augusta, Bath, Bedford, Botetourt, Carroll, Craig, Franklin, Frederick,
Giles, Grayson, Greene, Highland, Lee, Madison, Montgomery, Nelson, Page, Pulaski,
Rappahannock, Roanoke, Rockbridge, Rockingham, Shenandoah, Warren, Wythe Counties),
W. Va.

Legal status.—Ky. — Undetermined (Candidate); N.C. — Endangered (Protected); W. Va. — Threat-
ened (Candidate)

Habitat.—Dry, rocky upland woods, sand barrens, ledges, shale barrens.
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Calamagrostis porteri (POACEAE)

d Palea, lemmas and

¢ Grain.
h

b Plant habit.

a Vegetative parts and inflorescence.

Sheath split to show ligule.

g Sheath from side.

f Spikelet.

e Glumes.

awn.

NCU 459296: d, e,

from NCU 196577

a from NCU 459296 & 156577 b, ¢, h from

429343: g

f from NCU
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CAREX AENEA Fernald Bronzy sedge

Family.—Cyperaceae (Sedge Family)

Synonymy.—Carex praticola Britt. & Rydb.; C. adjusta Boott pro parte (fide Fernald, 1902, and Mackenzie,
1935); C. adjusta var. sparsiflora Bailey; C. albolutescens var. sparsiflora Olney (vide Fernald,
1902); C. foenea Willd. var. aenea (Fern.) Kukenthal; C. foenea var. perplexa Bailey (vide
Mackenzie, 1935, name only); C. foenea var. sparsiflora Howe; C. straminea var. minor Dewey
(vide Mackenzie, 1935); C. tenera f. erecta Olney; C. aenea Mackenzie

Other common names.—Fernald’s hay sedge

Description.—Grasslike, monoecious, tufted perennial herbs arising from very short, black, fibrillose
rootstocks. Culms (stems) slender, nodding, exceeding the leaves, 3—12 dm tall, obtusely
triangular and smooth on the angles except immediately beneath the inflorescence, brownish
at base and clothed with old leaves. Leaves with well-developed blades 36 to a fertile culm,
on the lower half, but not bunched, 3-ranked; blades ascending, weak, flat, light-green,
1—3 dm long, 2—4 mm wide, roughened towards apex; sheaths tight, green-and-white-mottled
dorsally, thin-hyaline ventrally, slightly yellowish-tinged and concave at mouth, short-prolonged
beyond base of blade and continuous with ligule. Flowers minute, inconspicuous, staminate or
pistillate; staminate flower simply a cluster of 3 stamens; pistillate flower simply a pistil
surrounded by a specialized, saclike bract (perigynium); staminate and pistillate flowers each
subtended by a glumelike scale (bract). Inflorescence compound, with the basic, primary
inflorescence (the ultimate unit) a spikelet (a small spike), the staminate spikelet composed of
the spirally arranged staminate flowers and their bracts, the pistillate spikelet composed of a
single pistillate flower, perigynium, and bract; spikelets secondarily arranged into 4— 10 subglobose
spikes, these in turn arranged into a flexuous moniliform (beadlike) inflorescence 3.5~7 cm
long. Spikes 3—7, 7—25 mm long, 5—7 mm wide, all separate or the upper 2 or 3 aggregated,
oblong or oblong-obovoid, gynecandrous (the pistillate flowers above the staminate); scales
ovate, acute to acuminate, dull or yellowish brown with narrow hyaline margins and 3-nerved
green center, nearly as wide and as long as perigynia and nearly concealing them. Perigynia
numerous, appressed-ascending, concavo-convex, ovoid, 4—5 mm long, ca. 2 mm wide,
membranous, dull green but soon brownish, nerved on outer (dorsal) face, obscurely nerved
on inner (ventral) face, serrulate above, short-stipitate, tapering at apex into a conspicuous beak
about half the length of the body; beak ca. 1.5 mm long, flat, serrulate, obliquely cut dorsally,
bidentate, reddish-brown-tipped, the orifice light-reddish-brown-tinged at margins. Lower bracts
cuspidate, the upper scalelike. Perianth none; stamens 3, distinct; gynoecium of 1 compound
pistil, ovary superior and enclosed by the perigynium, carpels 2, locule 1, placentation basal,
style I, 2-branched above, each branch with an elongate, slender, reddish brown stigma
exserted at anthesis. Fruit a lenticular achene (nutlet of some authors), 1.6—1.7 mm long,
1.1—1.5 mm broad, substipitate, apiculate, jointed with the deciduous style, dull, yellow-
ish brown.

Carex aenea is a member of the section Ovales, the largest and best developed

group of Carices in North America, where about 75 species occur. Carex aenea and four other
species form a complex known as Foeneae. Field characteristics useful in recognizing C.
aenea are the flexuous, moniliform inflorescence; the perigynia with the body widest near the
base, dull-green, soon brownish, essentially nerveless ventrally or occasionally few-nerved,
the beak reddish-brown-tipped; and scales dull or yellowish brown.

Phenology.—Flowers, June to August; Fruits, July to September; Vegetative, June to September

Distribution.—Alaska, Calif., Conn., Idaho, Maine, Mass., Mich., Minn., Mont., NNH., N.J., N.Y.,
N.C. (Avery, Mitchell Counties), Pa., S. Dak., Vt., Wis.; Canada — Alberta, British Columbia,
Labrador, Manitoba, New Brunswick, Ontario, Quebec, Saskatchewan

Legal status.—N.C. — Endangered (Protected)

Habitat.—Usually dry, open places in woods and thickets or on banks, roadsides, sandy ridges, slopes.
Frequently in cut- or burned-over areas. Often associated with rocky, gravelly, or sandy
soil. In N.C. on grassy balds.
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CAREX BILTMOREANA Mackenzie Biltmore sedge

Family. —Cyperaceae (Sedge Family)

Synonymy.—C. tetanica sensu Small (1903) non Schk.

Other common names.—None.

Description.—Grasslike, monoecious, tufted and stoloniferous perennial herbs. Rootstock stout, interwoven;
stolons short, stout, ascending. Fertile culms (stems) 3—7 dm tall, erect, slender above, stout
towards the base (3—4 mm thick), exceeding the leaves, sharply triangular, smooth or rough
above, purple-tinged and somewhat fibrillose at base; sterile shoots numerous, elongate. Leaves
with well-developed blades usually 3—5 per fertile culm, near the base, but usually not
bunched, 3-ranked; blades of fertile culms flat with slightly revolute margins, light-green, thin,
minutely hispidulous, 0.5—2 dm long, 3.5—5 mm wide, the lower much smaller than the
upper, very rough towards apex; blades of sterile culms 2—3.5 dm long; sheaths overlapping,
loose, glabrate, white- or yellowish-hyaline ventrally, concave at mouth; ligules longer than
wide, often much prolonged. Flowers minute, inconspicuous, staminate or pistillate; staminate
flower simply a cluster of 3 stamens; pistillate flower simply a pistil surrounded by a specialized,
saclike bract (perigynium); staminate and pistillate flowers each subtended by a glumelike scale
(bract). Inflorescence compound, with the basic, primary inflorescence (the ultimate unit) a
spikelet (a small spike), the staminate spikelet composed of the spirally arranged staminate
flowers and their bracts, the pistillate spikelet composed of a single pistillate flower, perigynium,
and bract; spikelets secondarily arranged into 2—4 elongate spikes per culm. Terminal spike
staminate, linear, 2—3 cm long, 4—5 mm wide, strongly rough-peduncled; scales numerous,
closely appressed, oblong, obtuse, purplish brown or with age reddish brown, with 3-nerved
green center and white-hyaline apex and margins. Lateral spikes 1—3, pistillate, linear or
linear-oblong, 1.5—3.5 cm long, 4—8 mm wide, few- and loosely-flowered, erect on slender,
roughish, usually much exserted peduncles; scales ovate, as wide but rather shorter than the
mature perigynia, varying from obtuse to mucronate to short-awned, purplish brown or with
age straw-colored, with 3-nerved green center and narrow hyaline margins; perigynia 6—20,
ascending, obovoid, 2.5—3.5 mm long, 1.5—2.25 mm wide, not inflated, 2-keeled, many-
nerved, yellowish green, membranous, minutely punctate, stipitate, tapering to base, abruptly
rounded at apex into a short, often bent beak (sometimes absent), the orifice hyaline, entire
(nonbidentate). Bracts long-sheathing, the blades shorter than the culm, the sheaths tight,
smooth, 5—30 mm long. Perianth none; stamens 3, distinct; gynoecium of 1 compound pistil,
ovary superior and enclosed by the perigynium, carpels 3, locule 1, placentation basal, style
1, 3-branched above, each branch with an elongate, slender, reddish brown stigma. Fruit an
achene (nutlet of some authors), obovoid, 2.3—2.5 mm long, 1.5 mm wide, triangular with
concave sides, closely enveloped by the perigynium, yellowish brown, granular, tapering at
base, abruptly strongly bent-beaked, jointed with the persistent style.

Carex biltmoreana belongs to the section Paniceae and most strongly resembles three
other species in this section: C. fetanica, C. woodii, and C. meadii. A combination of the
following characteristics distinguishes C. biltmoreana in the field: culms stout and strongly
purplish-tinged at base, rootstocks stout and interwoven, larger leaf blades 5 mm wide.

Phenology.—Flowers, May to June; Fruits, May to June; Vegetative, May to June

Distribution.*—Ga., N.C. (Buncombe, Haywood, Macon, Rutherford Counties), S.C., Va.t

Legal status.—Ga. — Threatened (Protected); N.C. — Endangered, Possibly extirpated (Protected); Fed-
eral — Under review.

Habitat.—Rocky woods and cliff crevices at high elevations.

* A study prepared by L. L. Gaddy, 1981, for the Plant Protection Board of the N.C. Department of Agriculture reports verifica-
tion of population at type locality on Satulah Mt. (Macon County). and also populations in Greenville and Oconee Counties,
South Carolina, and Towns County, Georgia.

+ Counties in which C. biltmoreana occurs in Va. are unknown. Occurrence in this state is from Radford, Ahles, and Bell (1968).
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Carex biltmoreana (CYPERACEAE)
a Plant habit. b Perigynium. ¢ Pistillate scale. d Pistillate infructescence. e Staminate

scale. f Staminate inflorescence.

From NY (Bilt. Herb. 268a)
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CAREX MISERA Buckley Wretched sedge

Family.—Cyperaceae (Sedge Family)

Synonymy.—Carex miser Buckley (emended by Small [1933] to C. misera), C. juncea sensu Small
(1903, 1913) non Willd., non C. misera Franchet (type from Japan), non C. misera Phil., non
C. maritima var. misera (Phil.) Fernald, non C. melanocystis var. misera (Phil.) Kukenthal,
non C. incurva var. misera (Phil.) Kukenthal, C. rugeliana Kunze pro parte

Other common names.—None

Description.—Grasslike, monoecious, tufted perennial herbs. Rootstocks short, slender, tough, purplish.
Culms (stems) 1.8—5.0 dm tall, very slender but erect, exceeding the leaves, sharply triangular,
minutely pubescent to glabrous and roughened on the angles, strongly purplish at base. Leaves
with well-developed blades 2—4 per fertile culm, on the lower half but not clustered; blades
ascending, flat or channeled at base, light green, ciliate and sparsely short-pubescent beneath,
6—30 cm long, 1—-3 mm wide, long-attenuate, roughened towards apex; sheaths tight, purplish,
red-dotted, sparsely pubescent ventrally, truncate and strongly ciliate at mouth; ligules very
short. Flowers minute, inconspicuous, staminate or pistillate; staminate flower simply a clus-
ter of 3 stamens; pistillate flower simply a pistil surrounded by a specialized, saclike bract
(perigynium); staminate and pistillate flowers each subtended by a glumelike scale (bract).
Inflorescence compound, with the basic, primary inflorescence (the ultimate unit) a spikelet (a
small spike), the staminate spikelet composed of the spirally arranged staminate flowers and
their bracts, the pistillate spikelet composed of a single pistillate flower, perigynium, and bract;
spikelets secondarily arranged into 3—4 elongate spikes per culm. Terminal spike staminate,
peduncled, linear, 2.5 cm long, 1.0—2.5 mm wide; scales rather loose, oblong-obovate, obtuse,
reddish brown with narrow, white-hyaline margins and a lighter midrib. Lateral spikes 2—3,
pistillate, erect, strongly separate, linear, 10—25 mm long, 2—3 mm wide, loosely flowered
below, closely above, the lower spikes on long, capillary, slightly rough peduncles, the
upper short-peduncled; scales ovate, obtuse or short-cuspidate, about the width of, but only '/,
to /5 the length of, the perigynia, brownish red with lighter, sharply defined midrib and
narrow, white-hyaline margins; perigynia 10—25, appressed-ascending, in few rows, lanceoloid
to ellipsoid, 4—4.5 mm long, 1.25 mm wide, obscurely triangular, slightly flattened, rounded
on outer, concave on inner surface, not inflated, light-green, membranous, minutely punctuate,
red-dotted, sparsely pubescent towards apex, lightly few-nerved (the two lateral sharply defined),
long-tapering at base and apex, sometimes short-beaked, the orifice entire (nonbidentate). Low-
est bract leaflike, 3—6 cm long, slightly auriculate at base, not sheathing; upper bracts much
shorter. Perianth none; stamens 3, distinct; gynoecium of 1 compound pistil, ovary superior
and enclosed by the perigynium, carpels 3, locule 1, placentation basal, style 1, 3-branched
above, each branch with an elongate, slender, reddish brown stigma. Fruit an achene (nutlet of
some authors), narrowly oblong-ellipsoid, 2.5 mm long, scarcely 1 mm broad, triangular
with somewhat concave sides, rather closely enveloped by the perigynium, tapering and substipitate
at base, minutely beaked, jointed with the style.

Carex misera belongs to the section Gracillimae of which there are 7 other members:

C. aestivaliformis, C. aestivalis, C. davisii, C. formosa, C. gracillima, C. oxylepis, and C.
prasina. Carex misera is fairly distinct from these species because of the following combina-
tion of characteristics: leaf sheaths and blades pubescent, perigynia beaked, terminal spike
staminate, bracts sheathless, pistillate scales brownish red, and achenes narrowly oblong-ovoid.

Phenology.—Flowers, May to July; Fruits, May to July; Vegetative, May to September

Distribution.—Ga., N.C. (Ashe, Avery, Buncombe, Burke, Haywood, Jackson, Macon, Mitchell, Swain,
Transylvania Counties), Tenn.

Legal status.—Ga. — Threatened (Protected); N.C. — Threatened (Protected); Tenn. — Threatened
(Candidate)

Habitat.—Rocky crevices and balds at high elevations.
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Carex misera (CYPERACEAE)
a Plant habit. b Base of pistillate inflorescence. ¢ Achene (nutlet). d Pistillate spikelet
(pistil enclosed in perigynium). e Pistillate scale. f Staminate scale.

From NCU 204421
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CAREX PURPURIFERA Mackenzie Purple sedge

Family.—Cyperaceae (Sedge Family)

Synonymy.—Carex laxiflora var. purpurifera (Mackenzie) Gleason

Other common names.—None

Description.—Grasslike, monoecious, tufted perennial herbs arising from short rootstocks. Fertile culms
(stems) 2—5 dm tall, largely lateral, erect, usually ascending, sometimes decumbent, exceeding
the leaves, slender, triangular, the angles irregularly and sharply papillose. very strongly
bright-purple-tinged at base; sterile shoots elongate, forming conspicuous culms. Leaf blades of
the sterile shoots erect, flat, thin, not semi-evergreen, green or in age yellowish green, the
longer ones 1.5—2.5 dm long, 3—8 mm wide, roughened on the margins and towards the apex
on the veins, sharp-pointed, conspicuously whitish-striate beneath, the midvein prominent on
the lower surface and the two mid-lateral veins on the upper; leaves with well-developed blades
3 to several to a fertile culm, the blades similar to above but smaller, the sheaths long, only
slightly enlarged upwards, not strongly serrulate, very thin and whitish-hyaline ventrally, con-
spicuously prolonged at mouth, the ligules conspicuous, longer than wide. Flowers minute,
inconspicuous, staminate or pistillate; staminate flower simply a cluster of 3 stamens; pistillate
flower simply a pistil surrounded by a specialized, saclike bract (perigynium); staminate and
pistillate flowers each subtended by a glumelike scale (bract). Inflorescence compound, with
the basic, primary inflorescence (the ultimate unit) a spikelet (a small spike), the staminate
spikelet composed of the spirally arranged unisexual flowers and their bracts, the pistillate
spikelet composed of a single pistillate flower, perigynium, and bract; spikelets secondarily
arranged into 3—4 elongate spikes per culm. Terminal spike staminate, long-peduncled, strongly
overtopping the pistillate spikes and their bracts, linear, 1—3 c¢cm long, 1—3.5 mm wide;
scales oblong-obovate, cuspidate or short-awned, dull purplish brown with several-nerved,
lighter center and narrow hyaline margins, the peduncle minutely serrulate. Lateral spikes 2 or
3, pistillate, all widely separate, the upper erect and slightly or not at all exserted, the lower
strongly exserted, the peduncles very slender, weak, terete, slightly roughened, the spikes
2.0—5 cm long, 2—4 mm wide, very loosely 4—15-tflowered, the perigynia alternately ar-
ranged in few rows, strongly separate and not overlapping, erect, the uppermost scales often
empty, the rachis granular, sharp-edged, the joints enlarged upwards: scales obovate or oblong-
obovate, very thin and membranous, more or less purple-tinged, often notched, usually whitish-
hyaline with a 3-nerved, green center extended as a conspicuous rough awn, as wide below as
the perigynia but usually shorter; perigynia usually obovoid, sometimes elliptic to ovoid,
3.6—4.25 mm long, nearly 2 mm wide, not at all inflated, obtusely triangular, membranous,
glabrous, many-nerved, dull-green, with age greenish, stramineous, strongly stipitate, con-
tracted into a spongy base, tapering into the straight or slightly excurved, 0.25 mm long beak,
the orifice oblique. Bracts strongly sheathing, not purple-tinged nor strongly serrulate-margined,
the blades rather long, exceeding the culm. Perianth none; stamens 3, distinct; gynoecium of 1
compound pistil, ovary superior and enclosed by the perigynium, carpels 3, locule 1, placenta-
tion basal, style I, 3-branched above, each branch with an elongate, slender, reddish brown
stigma. Fruit an achene (nutlet of some authors), obovoid, 2.5 mm long, 1.5 mm wide,
triangular with concave sides and blunt angles, closely filling the upper part of the perigynium,
granular, dull yellowish brown, subsessile, short-apiculate, jointed with the very short style.

Superficially, Carex purpurifera resembles a number of other woodland sedges belong-

ing to the section Laxiflorae, one of the most difficult complexes in a difficult genus. These
similar species include: C. abscondita, C. albursina, C. austrocaroliniana, C. blanda, C. digitalis,
C. gracilescens, C. laxiculmis, C. laxiflora, C. plantaginea, C. platyphylla, C. striatula,
and C. styloflexa. Field characteristics useful in recognizing C. purpurifera are bright, purple-
tinged bases, brownish staminate spikes on peduncles that exceed the pistillate spikes, and
obovoid perigynia with convex faces.

Phenology.—Flowers, March to June; Fruits, April to July; Vegetative, March to July

Distribution.—Ala., Ga., Ky., N.C. (Ashe, Clay, Haywood, Macon Counties), Tenn.

Legal status.—Ala. — Threatened (Candidate); Ga. — Threatened (Protected); N.C. ~ Endangered
(Protected)

Habitat.—On rich, rocky wooded slopes at moderate elevations. Soils are calcareous or at least circumneutral
and well-drained. Usually found in cove hardwood communities with a well-developed herb

layer.
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Carex purpurifera (CYPERACEAE)

a Plant habit. b Perigynium. C Achene (nutlet). d Pistillate scale. e Portion of pistillate

infructescence. f Leaf sheath. g Staminate scale.

From NCU 168580
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CIMICIFUGA RUBIFOLIA Kearney Appalachian bugbane

Family.—Ranunculaceae (Buttercup Family)

Synonymy.—Cimicifuga cordifolia Pursh pro parte, C. racemosa (Linnaeus) Nuttall var. cordifolia (Pursh)
Gray pro parte

Other common names.—Kearney’s bugbane

Description.—Tall, coarse, long-lived perennial herbs arising from hard, knotted rhizomes. Rhizomes
thick, horizontal, attaining a maximum length of ca. 10 cm, bearing numerous, strong fibrous
roots. Stems solitary, wandlike, erect, mostly 8—14 dm tall, rather stout at the base, but
diminishing rapidly toward the apex, usually dark purplish brown, rather acutely 4-angled below,
but terete toward the apex, more or less grooved lengthwise, especially below, smooth and
glabrous or with a few, lax, delicate hairs up to the inflorescence. Leaves | or 2, near the
base, alternate, quite large, biternately compound, petiole 2—5 dm long, rather stout, straight
or sometimes curved below, angled, with a rather deep groove on the upper face, densely
pubescent in the groove, otherwise nearly glabrous or sparsely pubescent toward the summit,
petiole base much enlarged and with thin, winglike margins clasping the stem; central primary
division (leaflet) usually trifoliolate, sometimes unifoliolate, always much larger than the
others, terminal secondary leaflet of this central division very broadly obovate, equilateral,
9—30 (mostly 14—17) cm long, 0—25 (mostly 15—16) cm wide between the apices of the
two widest lobes, apex acuminate, base usually deeply cordate, deeply and acutely palmately
3—5 lobed, the primary lobes themselves less deeply 2—3 lobed, coarsely and irregularly
dentate, thin, dark green above, paler beneath, sparsely short-ciliate, smooth and glabrous above,
sparsely to rather densely pubescent with rather long, appressed hairs along the veins beneath;
other leaflets smaller, 8—24 c¢cm long, 6—22 cm wide, usually inequilateral, otherwise similar;
petiolules similar to main petiole, although smaller.

Inflorescence a simple panicle of 2—6 slender racemes, the terminal and longest one
15—30 cm long; rachis sparsely or sometimes densely puberulent. Flowers numerous,
actinomorphic, pedicellate and bracteate; pedicels rather slender, much thickened at summit of
raceme, ca. 2 mm long in flower, becoming 4—5 mm long in fruit, subtended by a lance-
subulate bract ca. 2 mm long and 2 laterally disposed, ovate-triangular, acute, ciliolate bractlets
ca. 1 mm long. Sepals 5, distinct, petaloid, white, quickly deciduous, 4.5—5 mm long,
3—4 mm wide, rounded at apex, narrowed at base, concave; petals absent; stamens numerous,
distinct, spirally arranged into a globose cluster forming the most conspicuous part of the
flower, filaments ca. 4 mm long, flattened especially toward summit, white, showy; gynoecium
of 1 (rarely 2) simple pistil, ovary superior and strongly compressed laterally, carpel and
locule 1, placentation marginal, the style and stigma only slightly differentiated from the body
of the ovary, style very short, slightly recurved, stigma minute. Fruit a follicle, laterally
compressed, oblong, §—21 mm long, with sides rounded towards base on the ventral face,
beaked by the short, blunt, hardened, apically somewhat enlarged, ascending style that de-
parts from the ventral side, just below the apex, at an angle of ca. 45°, pale green, walls thin,
becoming almost like paper, veins prominent. Seeds usually 6, lenticular, ca. 3 mm long,
ca. 1.5 mm wide, reddish brown, covered with reddish brown, thin, chaffy scales, particularly
along the edges where they form a well-developed, lacerate wing.
Three species of Cimicifuga occur in eastern North America: C. rubifolia, C. racemosa,

and C. americana. Cimicifuga rubifolia differs from the other two species in many respects,
as can be seen from the following comparison chart.




C. rubifolia C. racemosa C. americana

LEAFLET

NUMBER 3-9 20 or more 20 or more
TERMINAL

LEAFLET cuneate, rounded, cuneate, rounded,
BASE deeply cordate or subcordate or subcordate
TERMINAL 5-9 prominent

LEAFLET veins arising 3 prominent veins 3 prominent veins
VENATION from base arising from base arising from base
PEDICEL

BRACT

NUMBER 3 I |

STAMINODIA

OCCURRENCE absent present present

PISTIL

NUMBER 1(2) 1(2) 3-8

PISTIL

POSITION sessile sessile stipitate
FOLLICLE

SHAPE oblong broadly ellipsoid ellipsoid
FOLLICLE

LENGTH 8—21 mm 7 mm 8—15 mm

SEED

SURFACE scaly scaly smooth

Phenology.—Flowers, July to October; Fruits, July, September to October; Vegetative, April to October

Distribution.—IIL., Ky., N.C, (no counties documented), Tenn., Va. (Scott, Smyth Counties)

Legal status.—Ky. — Threatened (Candidate); Tenn. — Threatened (Candidate); Va. — Threatened
(Candidate); Federal — Under review

Habitat.—Wooded bluffs, ravines, coves, or north-facing talus slopes; prefers limestone or calcareous
shale.
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HERBARIA

Specimens of this species examined and annotated at the following herbaria:
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Phenology.—Flowers, June to August: Fruits, July to September; Vegetative, June to September

Distribution.—N.C. (Avery, Mitchell, Watauga Counties); Tenn.; Canada (?)*

Legal status.—N.C. — Threatened (Protected); Tenn. — Endangered (Candidate); Federal — Under
review

Habitat.—Balds and moist wooded coves at high elevations. Found associated with red spruce—Fraser
fir (Picea rubens—Abies fraseri) forests and yellow birch—American beech (Betula lutea—Fagus
grandifolia) forests. Massey, Whitson, and Atkinson (1980) found most populations along
trails and suggested that perhaps the trails aid in preserving this species by preventing encroach-
ment of Rubus (blackberry), just as in the past grazing and browsing might have played a
similar role.
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*Michaux (1803) reported G. geniculatum to occur in Canada. No recent documentation has been found.
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SEDUM ROSEA (L.) Scopoli Roseroot
var. ROANENSE (Britton) Berger

Family.—Crassulaceae (Stonecrop or Orpine Family)

Synonymy.—Sedum roseum (L.) Scopoli (orthography corrected by Sprague and Sprague [1939]), Rhodiola
rosea L., Sedum roanense Britton, Rhodiola roanensis (Britton) Britton, Sedum Rhodiola
sensu Chapman non DeCandolle

Other common names.—Purple orpine rosewort, scurvy grass, snowdon rose

Description.-—Succulent. cespitose. dioecious (rarely monoecious) perennial herbs arising from rose-
scented woody rootstocks. Floriferous stems annual, erect, | =3 dm tall, glabrous and some-
what glaucous, each stem terminated by a small corymbiform, compound cyme. Leaves simple,
alternate, spirally arranged, crowded, flat, variously shaped (elliptic, cuneate, ovate, obovate,
oblanceolate), 1—5 cm long, the lower ones smaller, dentate to entire, pale green, glaucous,
sometimes red-tipped or even completely red in exposed situations, sessile. Inflorescence
with few reduced bracts. Flowers actinomorphic, functionally imperfect. Sepals 5, distinct,
linear-oblong or lanceolate, 0.3—0.8 mm long (those of pistillate flowers longer than those
of staminate flowers), unequal, green; petals 5, distinct, spreading-ascending, yellowish, oblong,
canaliculate, hooded, rounded or acute at apex in male plants, but reddish purple, flat, and
obtuse in female plants; stamens twice as many as sepals, distinct, in 2 whorls, one whorl
attached to the bases of the petals; gynoecium of 5, distinct simple pistils. each subtended
by a tangerine orange to bright yellow nectariferous gland, ovaries superior, l-carpellate.
I-locular, placentation marginal. style 1, stigma 1. Fruit 5 follicles. erect, the apices divergent,
4—5 mm long, with stout stylar beaks.

Sedum rosea var. roanense most closely resembles S. relephioides, which also inhabits
rock crevices and cliffs in the mountains, and S. relephium, which is an escape from cultiva-
tion and inhabits roadsides and borders of fields. The following comparison chart may be used
to separate these three taxa.

S. rosea var. roanense S. telephioides S. telephium
ROOTSTOCK with scalelike leaves lacking scalelike lacking scalelike
and axillary annual, leaves and axillary leaves and axillary
flower-bearing stems annual, flower-bearing annual. flower-
stems bearing stems
ROOTS fibrous tuberous, carrotlike tuberous, carrotlike
taproots taproots
LEAF
WIDTH less than 1 cm more than | cm more than [ cm
PETAL male flowers yellow;
COLOR female flowers reddish white to pale pink reddish purple
purple
CARPEL .
ORIENTATION erect divergent divergent

Phenology.—Flowers, July to August; Fruits, August to October; Vegetative, July to October
Distribution.—N.C. (Ashe, Avery, Caldwell, Mitchell, Watauga, Yancey Counties), Tenn.
Legal status.—N.C. — Endangered (Protected); Tenn. — Possibly extirpated (Candidate)
Habitat.—Rocky cliffs at high elevations in the Appalachian Mountains.
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