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Introduction

In 1998, the National Park Service (NPS) contracted with The Nature
Conservancy (TNC) for an inventory of the vascular plant of Wind Cave NP,
located in the Black Hills in western SD. Although the Black Hills have been settled
for over a hundred years, many areas remain relatively poorly known botanically.
New discoveries continue to be made each year. Without better basic floristic
information, it is impossible to address plant-related management issues, such as
rare plant protection.

Prior to this project, it was strongly suspected that there still were large gaps in
the knowledge of the flora of Wind Cave National Park. Just over 400 species of
vascular plants had been documented as occurring in the park (i.e. based on
herbarium specimens). In comparison, over 450 plant taxa are known from Devils
Tower National Monument in the northwest Black Hills, which is a much smaller
park (1200 acres vs. 28,000 acres).

Study Area

Wind Cave National Park is located in southwest South Dakota, in the
southeast part of the Black Hills, approximately 35 air miles south-southwest of
Rapid City (Fig. 1). The park is roughly eight miles across at its widest point, and
eight miles in length, encompassing 28,292 acres (Fig. 2). Elevations range from 3600
ft. in the southeast corner to 5000 ft. in the westernmost part of the park. The high
point of 5013 ft. is located at the north end of Rankin Ridge.

The park includes all of the major geomorphic subdivisions of the Black Hills
(Froiland 1990; Fig. 3). The Central Core, made up of granitic and metamorphic
rocks, is represented in the highest, westernmost part of the park. East of this zone
is an area underlain by limestones and sandstones, corresponding to the Limestone
Plateau and Minnelusa Foothills regions of the Black Hills. At Wind Cave NP, the
Limestone Plateau is not well-developed due to the steep dips of the rock strata
(Pahasapa limestone). The Minnelusa Foothills zone is more extensive, and
includes narrow limestone-rimmed drainages such as Limestone and Curley
Canyons. Elevations drop through the Minnelusa Foothills to the Red Valley in the
eastern part of the park. The underlying red Spearfish formation is exposed
intermittantly as red badlands, frequently with gypsum outcrops. The outermost
geomorphic subdivision is the Hogback Rim, well-represented at Wind Cave NP by
Boland Ridge along the east boundary. Here, steeply-tilted sandstones underlie a
ridge standing up to 400 ft. above the Red Valley. In the northern and central parts
of the park are broad flat benches capped with old alluvial deposits. Good examples
of these broad benches are located in the northeast part of the park between NPS
Roads 5 and 6.



Figure 1. Location of Wind Cave National Park (National Park Service).
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Figure 3.  Geomorphic subdivisions of the Black Hills, with Wind Cave NP
indicated (Marriott 1985).
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Major drainages in the park generally trend east and southeast. The more
important are Beaver, Cold Spring and Highland Creeks, sections of which flow all
or most of the year. Many of the smaller drainages are dry. Flowing springs are
occasional, found at scattered locations. Other standing water is rare. In most years,
a “lake” forms on Bison Flats in the south part of the park, drying out through the
summer. A few other very small ponds with limited aquatic vegetation are found
at scattered locations.

Major vegetation types at Wind Cave NP include ponderosa pine forests and
woodlands, hardwood draws dominated by boxelder, green ash and elm with
occasional stands of other hardwoods, mountain mahogany shrublands, several
shrubby draw types, riparian stands, mixedgrass prairies and prairie dog towns.
Twenty-eight plant community types have been recognized and mapped in the park
(NPS/USGS in prep.). The higher western part of the park generally has more tree
cover. Much of the eastern part of the park is prairie, with stands of pine woodland
on Boland Ridge along the eastern boundary. Mountain mahogany shrubland is
well developed in the Minnelusa Foothills zone west of the Red Valley.

Wind Cave NP is best known for its extensive cave system, with over 83
miles of passageways. Most of the visitors to the park each year come to see the
cave. Wildlife viewing is another important attraction. Several prairie dog towns
are located along the approximately 11 miles of paved road in the west part of the
park, and bison are frequently seen as well. Two gravel roads and several trails cross
the central and eastern parts of the park, but use is light.

Methods

The goals of this project were: 1) document the vascular plant flora of Wind
Cave NP; 2) identify plant species of special concern; 3) document populations of
species of concern found during survey. Both secondary sources and field survey
were used to collect needed information.

Secondary Source Information

Prior to this project the park had a small herbarium collection, and several
plant lists had been compiled (e.g. Brutvan and Klukas 1982, Kopper 1994 ). These
lists contained species that had been collected in the park, as well as species that were
considered likely to occur in the park based on local and regional floras.

In the spring of 1997, all specimens from Wind Cave NP herbarium were sent
to the Rocky Mountain Herbarium at the University of Wyoming for review and
verification. Some errors were found, but most identifications were correct. Based
on herbarium specimens and records from the SD Natural Heritage Program
(SDNHP) database, 407 species were documented for the park (Marriott 1997).

Fifteen specimens and records were questionable due to either insufficient collection
location information (may have been outside the park), or inadequate material for
identification.






A request was sent to the SDNHP for element occurrence information for
plant species of special concern known from the Wind Cave NP area. The database
was searched for records from the major drainage containing the park, an area
extending from Hill City in the northwest to Minnekahta and Hot Springs in the
southwest, to the vicinity of the confluence of Spring Creek and the Cheyenne River
on the east side (Fig. 4). The prairies to the east were included in the database search
as Wind Cave NP includes prairie habitat. A list of 56 species was produced
(SDNHP 1998). Most occurred in the northwest part of the major drainage in the
high Black Hills. Seven were located in Wind Cave NP, and eight others were
thought to possibly be found in the park based on habitat (Table 1).

Field Survey

Field work focused primarily on floristic survey of Wind Cave NP to
document vascular plant species found in the park, with emphasis on rare species.
All habitat types within the Park were surveyed during visits distributed through
the growing season (early, mid and late). The field season began in mid-May and
ended in mid-September. All survey was done by H. Marriott and C. Reed. At
survey sites, routes were chosen only approximately beforehand. Actual paths taken
were based on habitat and vegetation types found. All types were surveyed, but
greater attention was given to habitat types where Black Hills rare plants typically
occur, such as mesic drainages and rock or barren soil outcrops. Survey routes and
sites are shown in Appendix 1. ,

During the 1998 field season, both investigators also were involved in the
second year of a vegetation mapping project at the park (NPS/USGS in prep.). Some
species relevant to the floristic inventory were found during this work as well.

Collections were made as appropriate. Entire plants were collected only when
at least 25 individuals of a species occurred in the area. In other cases, fragments
with identifiable material were collected. No species were found to be so rare that
no material could be collected. Species not already represented in the park’s
herbarium were documented with collections and collection data.

Additional data were gathered for species of special concern (SDNHP 1998)
using Rare Plant Survey Forms (Appendix 2). Population size was estimated, and
habitat described in detail. Occurrences were documented with photographs, and
mapped on 7.5' topographic maps. Collections were made where appropriate.

Information Management

Determinations of all collected material were verified at the Rocky Mountain
Herbarium at the University of WY by Marriott with assistance from Dr. Ronald
Hartman, Curator, and B. E. Nelson, Herbarium Manager. Herbarium labels were
included with specimens in newspaper provided for the park herbarium. A copy of
this report has been sent to the SDNHP, where rare plant occurrences will be
mapped and entered into the database of species of special concern.
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Figure 4. Major drainage containing Wind Cave NP -- used as basis for searching
SDNHP database for plant species of special concern.
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Table 1.

Plant species of special concern known from the Wind Cave NP area

(SDNHP 1998). Heritage ranks are explained in Appendix 5.

Astragalus americanus
Astragaius barrii
+Echinocereus viridiflorus
+?Elymus diversiglumis
+*Ipomopsis spicata

Lechea intermedia
Lesquerella arenosa var argillosa
Lesquerella montana
Lomatium nuttallii
Oenothera flava

Senecio spartioides

+*Stipa robusta :
+Thelesperma megapotamicu
+Townsendia exscapa
+Townsendia hookeriHooker's

+ reported from within the park

American Milk-Vetch

 Barr Milk-Vetch

nylon hedgehog cactus
interrupted wildrye

spiked gilia

Narrowleaf Pinweed

Secund Bladderpod
Mountain Bladderpod
Nuttall Desert-Parsley
Long-Tubed Evening-Primrose
Broom Groundsel

sleepy grass

Hopi tea greenthread

easter daisy, stemless townsendia
townsend-daisy '

* voucher specimen needs to be verified

G553
G3S3
G5SU
G3?SU
G4754?
G5SU
G5T2SU
G5SU
G3SH
G5SU
G5SU
G55U
G5SU
G554?
G55U

(no voucher)



Results
Flora

Prior to this project, 407 vascular plant taxa had been documented as
occurring in Wind Cave National Park, based on collections in the park herbarium
and records in the SDNHP’s database. During the 1998 field season, 88 new records
for the park were added, expanding the documented flora by 22%. The flora of
Wind Cave NP is now known to include 495 taxa of vascular plants. An additional
15 species have been reported for the park, but documentation either does not exist,
is inadequate (e.g. immature material) or the specimen, located elsewhere, needs to
be verified. A list of plant species currently known from Wind Cave NP is included
in Appendix 3. |

Of the plants found in the park, 56 are exotic (and two are possibly exotic),
representing 11% of the flora (Table 2). Of these, five are considered noxious by the
State of South Dakota or Custer County. Most of the non-natives occur in the park
as occasional individuals or small populations. Many are restricted to disturbed
habitats.

Plant Species of Concern

No plant species Federally-listed as Threatened or Endangered, nor any
candidates. for listing, were found at Wind Cave NP. Three or four plant species of
special concern in SD were documented. Multiple populations of hedgehog cactus
and hopi-tea were found. Several townsendia populations were found, but all were
past flowering, and not identifiable to species. These are either easter daisies or
Hooker’s townsend-daisies, both of which are tracked by the SDNHP. Detailed
information about each species of special concern is presented in the next sections.
Element occurrence records and maps are included in Appendix 4.
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Table 2.

Exotic and designated-noxious plant species known for Wind Cave NP.

Designated noxious species are indicated with “SD” (state designated)
or “Custer Co.” (county designated) in the third column. Sources are
Barkley et al. 1986; Custer Co. Weed and Pest Board 1998.

NOTE: Questionable records are marked “*” with comments in the third column.

Agropyron cristatum (L.) Gaertn.
Alyssum alyssoides (L.) L.
Alyssum desertorum Stapf
Anagallis arvensis L.
Arctium minus Bernh.
Asparagus officinalis L.
Bromus commutatus Schrad.
' Bromus inermis Leyss.
Bromus tectorum L.
Camelina microcarpa DC.
Capsella bursa-pastoris (L.) Medik.
Carduus nutans L.
Centaurea maculosa auct. non Lam.
Cerastium vulgatum L. 1762, non 1755
*Chenopodium album L.
Chorispora tenella (Pallas) DC.
Cirsium arvense (L.) Scop.
Cirsium vulgare (Savi) Ten.
. Convolvulus arvensis L.
Cymnoglossum officinale L.
- Dianthus armeria L.
Echinochloa crus-galli (L.) Beauv.
Engelmannia pinnatifida Gray ex Nutt.
Eragrostis cilianensis (All.) Lut. ex Janchen
Euphorbia esula L.
Euphorbia glyptosperma Engelm.
Euphorbia marginata Pursh
Euphorbia robusta (Engelm.) Small
Euphorbia serpyllifolia Pers.
Euphorbia spathulata Lam.
Euphorbia stictospora Engelm.
Galeopsis bifida Boenn.
Geranium pusillum L.
Hesperis matronalis L.
Lactuca serriola L.
Leonurus cardiaca L.
*Linaria vulgaris P. Mill.
Marrubium vulgare L.
Medicago lupulina L.
Melilotus alba Medikus
Melilotus officinalis (L.) Lam.
Nepeta cataria L.

crested wheatgrass
pale madwort
desert madwort
scarlet pimpernel
lesser burrdock
garden asparagus
meadow brome
smooth brome
cheatgrass
littlepod falseflax
shepherd's purse
musk thistle
spotted knapweed
big chickweed
lambsquarters
crossflower
Canadian thistle
bull thistle

field bindweed
houndstongue
Deptford pink
bamyardgrass
Engelmann’s daisy
stinkgrass

leafy spurge

a spurge

snow on the mountain
Rocky Mountain spurge
a spurge

warty spurge

a spurge

splitlip hempnettle
small geranium
dames rocket
prickly lettuce
common motherwort
butter and eggs
horehound

black medick
white sweetclover
yellow sweetclover
catnip
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Poa pratensis L.

Phleum pratense L.

Phryma leptostachya L.
Plantago major L.

.Poa compressa L.

Portulaca oleracea L.
Ranunculus testiculatus Crantz
Rhamnus cathartica L.
Rumex crispus L.

Salsola iberica Sennen & Pau
Salvia azurea Michx. ex Lam.
Saponaria officinalis L.

Silene pratensis (Rafn) Godr. & Gren.

Sisymbrium altissimum L.
Sonchus asper (L.) Hill
Thlaspi arvense L.
Tragopogon dubius Scop.
Tragopogon pratensis L.
Verbascum thapsus L.

Kentucky bluegrass exotic?
timothy

American lopseed

common plantain

Canada bluegrass

little hogweed

homseed buttercup

common buckthom

curly dock

prickly Russian thistle

azure blue sage?

bouncingbet

a silene

tall tumblemustard

spiny sowthistle SD
field pennycress

yellow salsify

meadow salsify

common mullein
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Echinocereus viridiflorus
HEDGEHOG CACTUS or NYLON HEDGEHOG CACTUS
Cactaceae (Cactus Family)

Status The hedgehog cactus is ranked G55U by the SDNHP (1998), i.e. it is
globally common, but its status in SD is unknown (natural heritage ranks are
explained in Appendix 5). It appears to be rare in the state, based on the limited
documentation currently available.

Technical description Stem 1 to 5 cm tall, rarely to 12 cm tall, less than 4 cm
diam, cylindroid-ovoid, domed, prominently ribbed, the ribs with more or less
obvious spiniferous tubercles. Areoles distinctly elliptic; central spine 0-1, ca 1 cm
long, longer and thicker than the radial spines; radial spines 8-16 or more,
pectinately disposed on the areole, ca 5 mm long, appressed to the ribs or sometimes
recurved into the grooves, the upper mostly shorter than the lower in the same
areole, whitish to purplish and often the upper and lower similarly colored but
different from the middle spines, the entire plant then color-patterned. Flower ca
2.5 cm long, green or greenish, the petaloids entire, acute to rounded. Fruit spiny,
globose to ovoid, green, ca 1 cm long; seeds black, densely tuberculate (Barkley et al.
1986).

Non-technical description and field characters The hedgehog cactus is a low
rounded succulent plant, usually less than 5 cm tall and 4 cm in diameter. It has
prominent ribs, with spiny tubercles somewhat developed but not strongly so.
Flowers are relatively large, ca. 2.5 cm long, and greenish. The fruit is greenish,
spiny, more or less round, and approximately 1 cm long. The hedgehog cactus and
its habitat are shown in Figs. 5 and 6.

Two species of pincushion cactus (Coryphantha missouriensis and C.
vivipara) also occur in the Wind Cave NP area. The pincushions have a similar
growth-form to that of the hedgehog cactus. However, they do not have ribs, and
their spiny tubercles are quite prominent. The flowers of C. missouriensi are
greenish to yellowish. C. vivipara has pink flowers. The fruit of both species are red
(vs. green in the hedgehog cactus).

Global distribution The hedgehog cactus occurs on the Great Plains from
southwest ST and southeast WY south through western NE and KS, eastern CO,
and the OK and TX panhandles (Barkley ef al. 1986). In SD, it is restricted to the
southwest part of the state (Van Bruggen 1985), where it is at the northern edge of its
overall range.

Distribution at Wind Cave NP The hedgehog cactus was found at 13
locations scattered throughout the park (see element occurrence maps in Appendix
4).
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Habitat Rangewide, the hedgehog cactus generally occurs on rocky, gravelly
and sandy prairies (Barkley et al. 1986). Van Bruggen (1985) reports it from dry sandy
soil in southwest SD.

At Wind Cave NP, the hedgehog cactus typically occurs in less vegetated areas
in grasslands. Often soils at these microsites are more rocky, sandy or gravelly than
adjacent more vegetated areas. Populations were found in areas underlain by a
variety of rock types, including igneous and metamorphic rocks, sandstone,
limestone and coarse alluvium. The largest populations were found on broad flat
benches capped with cobbly alluvium. In these situations, the hedgehog cactus often
is found near the edges of the benches where soils are rockier, and there is less
vegetation cover.

The hedgehog cactus occurs on slopes ranging from nearly flat to moderate
(ca. 10%). It was found on all aspects, and at elevations ranging from 3700 to 4450 ft.

The most common associated plant species found with the hedgehog cactus
were graminoids and prairie forbs and shrubs, including little bluestem, Kentucky
bluegrass, needle-and-thread, blue grama, side-oats grama, thread-leaf sedge, western
wheatgrass, big bluestem, fringed sagebrush-and-plains pricklypear.

Hedgehog cactus habitat at Wind Cave NP is shown in Fig. 6.

Abundance The hedgehog cactus is not rare in Wind Cave NP. Thirteen
occurrences were documented during the course of this project. An occurrence is
defined as one or more clusters of plants, separated by less than a mile. Occurrences
ranged in size from less than 0.1 to more than 10 acres, and contained from 2 to 250
individuals. As the season progressed, and it became apparent that the hedgehog
cactus was common in the park, surveys were done more quickly. Thus a smaller
percentage of the plants occurring in an area were counted. In several cases,
populations may have included as many as 500 individuals, based on the number of
plants found within a small subset of potential habitat.

Hedgehog cacti were frequently found in the areas surveyed, and it is highly
likely that there are many additional occurrences in the park. A surveyor must look
carefully for the hedgehog cactus, for it is low and inconspicuous, and easily
overlooked. . -

Other comments Survey results at Wind Cave NP suggest that the hedgehog
cactus may be significantly more common in southwest SD than it currently appears
to be based on collections and reports. This cactus is low and inconspicuous, and is
easily overlooked. If the hedgehog cactus is shown to be as abundant throughout its
range in southwest SD as it is at Wind Cave NP, the species may no longer need to
be considered of special concern for the state. However the population is at or near
the northern extent of the overall range of the species. It is therefore quite possible
that the hedgehog cactus will remain on the list of species of concern for SD.

The hedgehog cactus is not of management concern at Wind Cave NP at this
time due to its abundance. The park’s policy prohibiting collection should be
sufficient to protect the species within park.
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Figure 5.  Drawing of Echinocereus viridiflorus,the hedgehog cactus (Benson
1982).
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Fig. 710. Echinocereus viridiflorus var. viridiflorns, X 1.75, exceprt as indicated. 1. Plant from
cultivation. erown proportionatelv much taller than those com ippature, 1202 The
elongate or clliptic arcole with pecunately arranged radial spines (often like the reeth of a comb).
in this case with no central spineisj. > 6. 3, Flower. 4, Flower in longitudinal section. 3. Fruit
after fall of the spines. 6. Fruit in longitudinal section. 7, Seed. X 16.
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Figure 6. Photographs of Echinocereus viridiflorus and habitat at Wind Cave -
NP; Boland Ridge; photos by C. Reed, 7 JL 98.
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Thelesperma megapotamicum
HOPI-TEA or HOPI TEA GREENTHREAD
Asteraceae (Aster Family)

Status The hopi-tea is ranked G5SU by the SDNHP (1998), i.e. it is globally
common, but its status in SD is unknown (natural heritage ranks are explained in
Appendix 5). It appears to be rare in the state, based on the limited documentation
currently available.

Technical description  Perennial herb 3-7.5 dm tall. Stems arising singly or
clustered from creeping rootstocks. Leaves either evenly distributed along the stem,
with rather long internodes, or crowded toward the lower 1/2; basal and lower
cauline leaves once or infrequently twice pinnatisect, sometimes merely trifid or
simple, 4-9 cm long overall, ultimate segments linear-lanceolate to linear.
Involucre campanulate to subhemispheric, 7-14 mm across; outer involucral bracts
4-6, oblong to ovate, 1-2+ mm long, usually appressed; inner involucral bracts 8,
ovate-lanceolate, basally connate for barely 2/3 their length; ray florets rarely
present; disk florets with corolla yellow, with reddish-brown veins, deeply and
irregularly lobed; chaffy bracts 7-11 mm long, often erose. Achenes 4-8 mm long,
erect or somewhat incurved, subterete to weakly flattened; pappus of 2 triangular,
retrorsely barbed awns, 1.5-3 mm long (Barkely et al. 1986).

Non-technical description and field characters Hopi-tea is a perennial herb
3-7.5 dm tall. Leaves are opposite, and either widely scattered along the stem or
crowded on the lower half. Leaves are very narrow, often linear or divided into
linear segments. The infloresence is open, with flowering heads on long stems.
Flowering heads are smallish, 7-14 mm across, and the involucre enclosing the
flowers is made up of oblong to ovate bracts. These bracts are in two series, the outer
less than 1/4 as long as the inner. Ray flowers (strap-shaped outer flowers) usually
are absent. Disc flowers (tubular inner flowers) are yellow, often with with reddish
veins. Hopi-tea and its habitat are shown in Figs. 7 and 8.

Thelesperma filifolium (a greenthread) also occurs in the area of Wind Cave
NP. This species has yellow ray flowers, although they can be somewhat
inconspicuous (rays are usually absent in T. megapotamicum). In addition, the
outer of the two series of involucral bracts is larger, with the outer bracts up to 1/2 as
long as the inner ones (vs. 1/4 in T. megapotamicum).

Global distribution Hopi-tea is a wide-spread species, occurring throughout
the south half of the Great Plains in North America, west into UT and AZ, and
south through Mexico and Central America into South America (Barkley et al.
1986). It is rare in SD, where it is at the northern edge of its overall range, and is
known only from the southwest part of the state (Van Bruggen 1985).

Distribution at Wind Cave NP Hopi-tea was found in the west-central part of the
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park, in the vicinity of Wind Cave Canyon, Cold Spring Creek near the west park
entrance, and Beaver Creek near the east park boundary (see element occurrence
maps in Appendix 4).

Habitat 'Rangewide, hopi-tea generally is found on open sites where there is
less vegetation (Barkley et al. 1986). Van Bruggen (1985) states that it occurs on dry
sandy soils in southwest SD.

At Wind Cave NP, hopi-tea was found in grasslands and open pine woodland
on rocky, gravelly and sandy soils, usually on steep slopes with southerly or westerly
aspects. Elevation ranged from 4000 to 4300 ft. Common associates include prairie
species such as needle-and-thread, little bluestem, Kentucky bluegrass, western
wheatgrass, fringed sagebrush and plains pricklypear.

Hopi-tea habitat at Wind Cave NP is shown in Fig. 8.

Abundance Four occurrences of hopi-tea were documented during the _
course of this project. An occurrence is defined as one or more clusters of plants,
separated by less than a quarter mile. Occurrences ranged in size from four to over
1000 flowering stems, in areas ranging from less than 0.1 to 1.1 acres.

Other comments Although common globally, the hopi-tea is at the edge of its
overall range in SD; where it appears to be rare. Only four occurrences were
documented in Wind Cave NP, not enough to recommend removing the species
from the list of plants tracked by the SDNHP. At this time, it should be considered a
species of special concern at the park. Existing populations should be left
undisturbed. Because it prefers open habitat with less competition, hopi-tea
populations will appear and disappear with disturbance and subsequent
revegetation, from both natural and human-caused events. ‘The species is not
sufficiently rare regionally nor globally to warrant active habitat management.
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—

Drawing of Thelesperma megapotamicum, hopi-tea (Britton and

Brown 1913).

Figure 7.
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Figure 8.  Photograph of Thelesperma megupbtamicum at Wind Cave NP; Hwy
385 just south of Wind Cave Canyon; photo by C. Reed, 28 JL 98.
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Townsendia exscapa
EASTER DAISY or STEMLESS TOWNSENDIA
Asteraceae (Aster Family)

Status The easter daisy is ranked G554? by the SDNHP (1998), i.e. it is globally
common, but its status in SD is at question (natural heritage ranks are explained in
Appendix 5). It is known from relatively few locations in the state, but these are
fairly widespread. The widespread distribution, and the difficulties in surveying
easter daisies (they are small and bloom very early) suggest that the species is more
common than currrently documented. There are identification problems also, i.e. it
can be difficult to distinguish T. exscapa from T. hookeri, Hooker’s townsend-daisy.

Technical description Dwarf acaulescent subcespitose perennial, arising from a
coarse, branching caudex surmounting a taproot. Leaves all basal, lanceolate or
linear-lanceolate and without a terminal tuft of ciliate hairs; ray florets 20-40, ligule
white or pinkish, 12-22 mm long and 1-3 mm wide; disk florets with corolla yellow,
sometimes pink or purple-tinged at the apex, (6)9-10(12) mm long. Achenes
flattened and 2-ribbed, or ray achenes sometimes 3-ribbed, 3.5-6 mm long, pubescent;
pappus of disk and ray florets similar, of slender barbellate bristles, disk pappus
exceeding the corolla (Barkley et al. 1986).

Non-technical description and field characters The easter daisy is a small, low
perennial herb, rarely greater than 5 cm in height. Leaves are linear and clustered at
the base of the plant. The one-to-few flowering heads also are attached near the base
of the plant, surrounded by the leaves. The strap-shaped outer ray flowers are white
to pinkish. The inner, tubular disk flowers are yellow, sometimes with pink or
purple tinges at the top. The easter daisy is shown in Fig. 9.

It is difficult to distinguish Townsendia exscapa from T. hookeri, which also
has been reported from Wind Cave NP, without using technical characters. Plants
must be in full to late flower for identification (April - May). T. hookeri has very
narrow, linear-subulate involucral bracts that have terminal tufts of tangled cilia
(hairs). On the inner disk flowers, the pappus (cluster of hairs at the top of the
achene) is barely longer than the corolla (flower tube). In T. exscapa, the bracts are
broader (narrow-lanceolate) and lack the terminal ciliate tuft. On disk flowers, the
pappus is significantly longer than the corolla.

Global distribution The easter daisy is found throughout the western and
central Great Plains (Barkley et al 1986). In SD, it is known from the south and
southwest parts of the state, where it is said to be rare (Van Bruggen 1985).

Distribution at Wind Cave NP Both Townsendia exscapa and T. hookeri have been
reported from Wind Cave NP and the surrounding area. The 1998 survey began too
late in the growing season for identification of these townsendias. Four townsendia
occurrences were found and documented in the park, but all were past flowering
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and not identifiable to species. They are either T. exscapa or T. hookeri. These
occurrences are located in the Red Valley, on Boland Ridge and in the southwest
part of the park near Gobbler Pass (see element occurrence maps in Appendix 4).

Habitat Rangewide, the easter daisy is found on open dry plains (Barkley et al.
1986; Van Bruggen 1985). Most of the townsendia populations found during tie
1998 survey were in little bluestem grassland, often in areas of less vegetative cover.
Soils were sandy, often with rocks and/or gravel. The populations were on gentle to
moderately steep slopes (up to 20%), with east, south or west aspects. Common
associates included little bluestem and a wide variety of prairie forbs. Scattered
ponderosa pine were present at one site. Townsendia habitat at Wind Cave NP is
shown in Fig. 10.

Abundance The townsendia occurrences documented during the 1998
survey ranged in estimated size from five to 14 individuals.. Populations are
probably significantly larger, as survey was done well after the blooming period for
townsendias (April - May). Plants are inconspicuous even when in full flower, and
are difficult to see later in the season.

Other comments Both Townsendia exscapa and T. hookeri appear to be rare in SD,
and are considered species of special concern by the SDNHP (1998). Only four
townsendia occurrences were found in Wind Cave NP. Even if they were all one of
the two species of concern, this would not be enough new records to consider
removing either species from the list of plants tracked by the SDNHP. Townsendias
are difficult to survey as flowers are needed for identification, and both species
bloom very early in the growing season (April - May). In addition, townsendias are
small and inconspicuous. It is possible that one or both species may be significantly
more common than they currently appear to be. Additional survey early in the
growing season is needed throughout the range of the two species in south and
southwest SD.

At this time, both townsendia species should be considered of special concern
at the park. Existing townsendia populations should be left undisturbed. The
townsendia species are not sufficiently rare regionally nor globally to warrant active
habitat management. Survey early in the growing season (April - May) is needed.to
determine the identity of known townsendia populations, and to document the
locations and abundance of both species within the park. '



Figure 9.  Drawing of Townsendia exscapa, the easter daisy (Hitchcock and
Cronquist 1976).
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Figure 10.  Photographs of Townsendia sp. (either exscapa or hookeri) and habitat —~
at Wind Cave NP; near Hwy 385 ca 0.5 mi northwest of Gobbler Pass;
photo by C. Reed, 13 AG 98.
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Townsendia hookeri
HOOKER’S TOWNSEND-DAISY or HOOKER’S TOWNSENDIA
Asteraceae (Aster Family)

Status The easter daisy is ranked G5SU by the SDNHP (1998), i.e. it is globally
common, but its status in SD is unknown (natural heritage ranks are explained in
Appendix 5). It may be rare in the state, but only limited documentation currently is
available. There are identification problems also, i.e. it can be difficult to distinguish
T. hookeri from T. exscapa, the easter daisy.

Technical description Dwarf acaulescent subcespitose perennial, arising from
thickened branches of a taprooted caudex. Leaves tufted, linear or narrowly
lanceolate, often involute, sericeous-canescent, 1-4.5 cm long and ca 2 mm wide.
Heads sessile or rarely short-pedunculate among the leaves; involucre 1-1.5 cm tall;
involucral bracts linear-subulate with a terminal tuft of ciliate hairs; ray florets
15-30, ligule white above but creamy or pinkish beneath, 9-15 mm long; disk florets
yellow or sometimes pinkish-tipped, 4-6+ mm long. Achenes compressed,
pubescent; pappus of barbellate bristles; disk pappus equalling or barely exceeding
the disk corolla (Barkley et al. 1986,.

Non-technical description and field characters Hooker’s townsend-daisy is a
small, low perennial herb, rarely greater than 5 cm in height. Leaves are linear and
- clustered at the base of the plant. The one-to-few flowering heads also are attached
near the base of the plant, surrounded by the leaves. The strap-shaped outer ray
flowers are white to pinkish. The inner, tubular disk flowers are yellow, sometimes
with pink or purple tinges at the top. Hooker’s townsend-daisy is shown in Fig. 10.

It is difficult to distinguish Townsendia hookeri from T. exscapa, which also
has been reported from Wind Cave NP, without using technical characters. Plants
must be in full to late flower for identification (April - May). T. hookeri has very
narrow, linear-subulate involucral bracts that have terminal tufts of tangled cilia
(hairs). On the inner disk flowers, the pappus (cluster of hairs at the top of the
achene) is barely longer than the corolla (flower tube). In T. exscapu, the bracts are
broader (narrow-lanceolate) and lack the terminal ciliate tuft. On disk flowers, the
pappus is significantly longer than the corolla.

Global distribution Hooker’s townsend-daisy is found in the northwest Great
Plains in eastern MT, the Black Hills and northeast WY, extending south along the
east edge of the Rocky Mountains in CO (Barkley et al 1986). In SD, it is known from
the southwest part of the state, where it is thought to be rare (Van Bruggen 1985).

Distribution at Wind Cave NP Both Townsendia exscapa and T. hookeri have been
reported from Wind Cave NP and the surrounding area. The 1998 survey began too
late in the growing season for identification of these townsendias. Four townsendia
occurrences were found and documented in the park, but all were past flowering
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and not identifiable to species. They are either T. exscapa or T. hookeri. These
occurrences are located in the Red Valley, on Boland Ridge and in the southwest
part of the park near Gobbler Pas: (see element occurrence maps in Appendix 4).

Habitat Rangewide, Hooker’s townsend-daisy is found on open dry plains and
hillsides (Barkley et al. 1986; Van Bruggen 1985). Most of the townsendia
populations found during the 1998 survey were in little bluestem grassland, often in
areas of less vegetative cover. Soils were sandy, often with rocks and/or gravel. The
populations were on gentle to moderately steep slopes (up to 20%), with east, south
or west aspects. Common associates included little bluestem and a wide variety of
prairie forbs. Scattered ponderosa pine were present at one site. Townsendia habitat
at Wind Cave NP is shown in Fig. 10.

Abundance The townsendia occurrences documented during the 1998
survey ranged in size from five to 14 individuals, covering areas from 0.1 to 1 acre.
Populations are probably significantly larger, as survey was done well after the
bloommg period for townsendias (April - May). Plants are inconspicuous even
when in full flower, and are difficult to see later in the season.

Other comments Both Townsendia exscapa and T. hookeri appear to be rare in SD,
and are considered species of special concern by the SDNHP (1998). Only four
townsendia occurrences were found in Wind Cave NP. Even if they were all one of
the two species of concern, this would not be enough new records to consider
removing either species from the list of plants tracked by the SDNHP. Townsendias
are difficult to survey as flowers are needed for identification, and both species
bloom very early in the growing season (April - May). In addition, townsendias are
small and inconspicuous. It is possible that one or both species may be significantly
more common than they currently appear to be. Additional survey early in the
growing season is needed throughout the range of the two species in south and
southwest SD.

At this time, both townsendia species should be considered of special concern
at the park. Existing townsendia populations should be left undisturbed. The
townsendia species are not sufficiently rare regionally nor globally to warrant active
habitat management. Survey early in the growing season (April - May) is needed to
determine the identity of known townsendia populations, and to document the
locations and abundance of both species within the park.
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Figure 11. Drawing of Townsendia hookeri, Hooker’s townsend-daisy (Hitchcock
and Cronquist 1976).

27



Other Species Previously Reported for Wind Cave NP

Three additional plant species of special concern (SDNHP 1998) have been
reported for Wind Cave NP, but were not found during the 1998 survey. These are
briefly described below.

Ipomopsis spicata: The spiked gilia (Polemoniaceae) was collected on a W-facing
slope on Gobbler Ridge in 1978 by L. L. Worcester (collection #19; SD State
University at Brookings). The location of the collection site is T6S RSE Sec 24 NW4,
at 4100 ft. elevation. However, the range given on the herbarium label places the
site outside of the park (error?). It was not relocated in 1998. Habitat is described as
“extremely stony soil of loam or finer texture.” I. spicata is known from UT east to
western SD, and south to NM and western KS (Barkley et al. 1986). In SD, it is
reported as rare on dry plains in the southwest part of the state (Van Bruggen 1985),
but is ranked G4?54? by the SDNHP (1998) suggesting that it may be significantly
more common.

When the site described above was searched in 1998, a population of
Ipomopsts congesta ssp. pseudotypica (ball-head gilia) was found. This taxon is
similar to I. congesta, and the two can be difficult to distinguish, for example when
plants are immature, or dwarfed due to harsh growing conditions. In the spiked
gilia, the filaments are shorter than the anthers (vs. longer in I. congesta), and the
style is included in the flower, being about 1/2 the length of the corolla tube. In I.
congesta, the style is much longer, at least equal to the corolla tube or even exserted.
The specimen at SD State University at Brookings should be requested to verify its
identity, and determine its relationship to material collected in 1998.

Elymus diversiglumis (= E. interruptus): The interrupted wildrye or Texas wildrye
(Poaceae) was reported from a vegetation plot done by Hoffman and Alexander _
(1987) in the vicinity of Beaver Creek near the east park boundary. The location of
the plot site is T5S RSE Sec 30 SE, at 4100 ft. elevation. No collection is cited. The
species was not relocated in 1998. It was collected from a steep (30%) NNE-facing
slope in ponderosa pine forest with snowberry and poison ivy. Elymus
diversiglumis is known from Canada south to WI, 1A, western SD and northeast
WY (Barkley et al. 1986). In SD, it is reported as rare in rich moist soil in the western
part of the state (Van Bruggen 1985), and is ranked G3?SU by the SDNHP (1998).

This species can be difficult to separate from E. canadensis, Canadian wildrye,
which is fairly common at Wind Cave NP. Without a specimen, it is impossible to
verify the presence of interrupted wildrye in the park.

Stipa robusta: Sleepy grass (Poaceae) was collected in the park in 1924 by W. H. Over
(collection #?; University of SD at Vermillion). No additional location information
is given. Habitat is described as “open woods.” The main range of sleepy grass is
NM, AZ, west TX and southern CO (Hitchcock, rev. Chase 1950), and it has been
found at scattered locations in eastern WY, western SD and KS (Barkley ¢t al. 1986).
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In SD, it is reported as rare in dry prairie and openings in the Black Hills (Van
Bruggen 1985). It is ranked G5SU by the SDNHP (1998).

Sleepy grass was not relocated in 1998. Many robust specimens of Stipa
viridula, green needlegrass, were found. Robust individuals of green needlegrass
can be difficult to distinguish from sleepy grass. Over’s 1924 collection (University
of SD at Vermillion) should be requested and examined to see how it compares with
green needlegrass material from the park.

Other Species of Special Concern Reported for the Wind Cave NP Area

Forty-seven additional plant species tracked by the SDNHP have been
reported for the major drainage that includes Wind Cave NP, but outside of the
park. Of these, eight were thought to possibly occur within the park based on habitat
needs, but none of these were found during the 1998 survey. These species are listed
in Table 1.

Summary and Discussion

The flora of Wind Cave NP is now known to include 495 taxa of vascular
plants. An additional 15 species have been reported for the park, but documentation
either does not exist, is inadequate (e.g. immature material) or specimens need to be
verified. Of the species that have been reported for the park, seven are considered
species of special concern for SD (SDNHP 1998). No Federally-listed (Threatened,
Endangered) species nor candidates for listing are known from the park.

The scarcity of rare plant species at Wind Cave NP is consistent with patterns
of plant rarity in the Black Hills and surrounding Great Plains. No endemic,
globally-rare taxa are known from the Black Hills (or perhaps they have not yet been
recognized taxonomically). There are plants endemic to the surrounding Great .
Plains, and these might be found in the Black Hills at lower. elevations. For
example, the ball-head gilia (Ipomopsis congesta var. pseudotypica), which was
found in the park during this project, is an endemic species of the north-central
Great Plains. This plant is sufficiently common that it is not tracked by the SDINHP.

Most rare plants in the Black Hills fall into one of two groups. The first
includes species that occur in the Black Hills as populations widely disjunct
(separated) from their main range, generally to the north. These are thought to be
relics from earlier cooler wetter climates, and are typically found in the most mesic
habitats in the Black Hills. The second group of rare species includes those that
grow in the Black Hills at the periphery of their overall range.

Because Wind Cave NP is located in the warmer, drier and lower southern
foothills, it is unlikely that the first type of Black Hills rare plant, the northern
disjuncts, would occur there. One would expect to find the second type of rare plant
at Wind Cave NP, and most commonly, those peripheral species that require drier
warmer habitat. For example, many Great Plains and prairie species are near the
western or northern extent of their range in the area of the Black Hills. Wind Cave
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NP, with its extensive grasslands, might provide habitat for these peripheral species.

All of the species of special concern currently known from the park do fall
into the second category of rare plants, those at the periphery of their overall range.
The hedgehog cactus, hopi-tea and sleepy grass all are southern spec1es at their
northern or northwestern extent in western SD. The easter daisy is a Great Plains
species near the western edge of its range. The main range of Hooker’s
townsend-daisy and the spiked gilia is to the west. The interrupted wildrye is a
northern species near its southern limit in the Black Hills.

Management Recommendations and Further Research

None of the species of special concern currently known from Wind Cave NP
are sufficiently rare globally or regionally to warrant active habitat management.
However project planning should take into consideration known populations of
several species to avoid disturbance: hopi-tea, easter daisy and Hooker’s
townsend-daisy. Townsendia populations found during 1998 were not identifiable
to species, but are either the easter daisy or Hooker’s townsend-daisy. No other
townsendia species of this type (“stemless”) are known from the Black Hills.

The hedgehog cactus is sufficiently abundant in the park that it is not
currently of management concern. The park’s policy prohibiting collection should
be sufficient to protect the species within park. Its status in SD outside of Wind
Cave NP is poorly known, and so downlisting for the state is not recommended.

’ Three other species tracked by the SDNHP had been previously reported for
Wind Cave NP, but were not relocated during the 1998 survey. All of these species
(spiked gilia, interrupted wildrye and sleepy grass) can be difficult to distinguish
from closely-related species also found in the park. Voucher specimens for these
reports should be requested, examined and compared with material found in the
park. :
The 1998 survey resulted in a significant increase in the size of the vascular
plant flora known from Wind Cave NP. Although the flora is now
well-characterized, it is likely that some new species will be added with further
survey. The areas most likely to yield additions to the flora are those with higher
diversity within and among sites, including prairie dog towns, disturbed sites and
riparian areas.
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Appendix 1. Survey Sites and Routes
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Appendix 2. Field Survey Form
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Appendix 3. Flora of Wind Cave National Park
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