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ABSTRACT

Botanical surveys were conducted at Devils Towdrddal Monument for six special
plant species of concern. Data were collectedban éf the target species, a fifth additional
species of concern was documented, and a statiectton was made. Two of the target species
were not relocated and possible explanations fluréto relocate the two species are discussed.
Among the documented species, Devils Tower NM valprepresents the only extant
population, the largest populations, or one of pepulations in Wyoming. In all cases, the
species are at or near their western distributroind. Incidental to this work, 12 additions teth
Devils Tower National Monument flora were foundniging the tally to 461 species and
pointing to the robustness of earlier floristic@mfory at the Monument. The rich flora and its
biogeographic diversity reflect the significancetlis monumental Black Hills landmark as a
biological and cultural meeting ground. The Monuingrovides protection for
biogeographically-significant plants that are riawr&/yoming.
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Cover photos: The cover represents the Devils Tdéavetscape and three of five target species
documented in this study: upper righ&tandularia bipinnatifida upper left — Devils Tower,
lower left —Carex emoryhabitat on the Belle Fourche River, and lower trigklymus villosus.



TABLE OF CONTENTS

INTRODUGCTION ..ottt sttt eseeeea e e e e e e e e e e e e eeennnnnnnnes 1
STUDY AREA L.t 2
METHODS ..ttt e e e e e e e e e e e 3
RESULTS L e e e e e e 3
DISCUSSION ...ttt e e e e e e e et e e e et e s e s e neeae e e e s es b e b b n e e e e e e e e e e eeees 8
REFERENCES CITED ...oiiiiiii e 12

Appendix A. Sensitive species survey form

Appendix B. Framework for developing and maintagniists and assigning state ranks to
special plant species of concern in Wyoming

Appendix C. Element occurrence records for ramgetaspecies at Devils Tower NM
Appendix D. Photographs of target species at Béhawer NM

Appendix E. State plant species abstracts foetapecies at Devils Tower NM
Appendix F. Known vascular plant flora at Devilgvier NM

Appendix G. Voucher collections made at Devils €EoNM

Tables and Figures
Table 1. Special plant species of concern at Bévolwer NM
Table 2. Additions to the known vascular plantdlat Devils Tower NM
Table 3. Evaluation of thasclepias verticillatsspecimen collected at Devils Tower NM against

primary taxonomic references

Figure 1. Map of special plant species of conegmdevils Tower National Monument



INTRODUCTION

Surveys for Wyoming special plant species of cameegre conducted at Devils Tower
National Monument (NM) to update and expand infdiotaon these target specidsy
Wyoming Natural Diversity Database (WYNDD). Evéuigh the identities of special plant
species of concern in Devils Tower NM were wellagdished, information on precise locations,
extent, populations and habitat requirements weremplete.

The target species were first documented at D&alger NM as part of a general plant
inventory (Marriott 1982), and later recognizedspscies of conservation concern in Wyoming
based on compilation of existing available recad®ss the state over time. . A program was
later developed by Marriott for monitoring rare amakious plant species that included the target
species and noxious weed species (Marriott 1988)updated summary of known target
records was provided by Walter Fertig (2000). M followed by a separate report on the
potential vascular plants at the Monument develdpeBertig based on distribution data from
the rest of Crook County (Fertig 2001). Over tinise period, there were also changes to the
target list for Devils Tower NM reflecting changeshe content of the Wyoming plant species
of concern list prepared by the Wyoming Naturalddsity Database (WYNDD). Target species
were removed from tracking when found to be momespread in Wyoming than previously
known, and target species additions were madeeicdlirse of compiling statewide information.

At the start of this project in 2007, at leasttsisget species were known from Devils
Tower NM (Asclepias verticillatayhorled milkweedCarex emoryiEmory’s sedgeElymus
villosus,Hairy wild-rye; Glandularia bipinnatifidaDakota vervainHelianthemum bicknellii,
Plains frostweed, andiola pedatifida Prairie violet) following the target list in Heidé&007).

Five of the six had been documented in recent de;ahd the sixth was based on a historic
collection made in 189F({ymus villosus All six of the target species are near the weste

limits of their rangewide distribution rather thgpecies that are imperiled or vulnerable
throughout their distribution. A couple specieshia Monument that were once considered rare
are no longer tracked as Wyoming plant specieootern.

The flora of Devils Tower NM was documented in ddig Marriott (1982). As such, it
was one of 245 robust floristic datasets recerggduo evaluate floristic biogeography across
North America (McLaughlin 2007). Fertig (2001) neagbmenclatural updates and compiled
additional location data, mainly from vegetationppiag studies (The Nature Conservancy
1996). In the 2001 report Fertig identified 10a&rglspecies as having high or moderate
probability of occurring within Monument boundari@s addition to the 449 already
documented. His predictions were based on a ntbdetompared the known flora in Crook
County with general habitats in Devils Tower NMh 2004, Hollis Marriott provided review and
certification of plant data for the Monument. Thias a first step in the Inventorying and
Monitoring program that lead to the current poswhghe Monument flora as part of the
NPSpecies database (http://science.nature.npsigapips/npspp/). The species “predicted” by

L WYNDD uses a standardized ranking system origyrégiveloped by the Nature Conservancy and its métabnational
heritage programs (now called NatureServe) to agbesglobal and statewide abundance and prohadfliéxtinction of each
species and infraspecific taxon. Global ranksstate ranks are used to determine which of Wyorsingtive plant species area
tracked in the state. The list of target speciekigtes all local endemics and most regionally eridemnd disjunct plant species,
as well as many peripheral species that are patsntulnerable in the state.

1



Fertig (2001) did not represent collections andfiations and were not posted. They did raise
guestions whether there could be such a signifieapansion to the park’s flora. For this
reason, a secondary objective was added to thg ptad to document any additions to the
known flora.

STUDY AREA

Devils Tower National Monument protects Devils Towad provides access to it, a
prominent columnar monolith of igneous rock thaes near the banks of the Belle Fourche
River in Crook County, Wyoming. It was the firsittonal monument designated in the United
States, by President Theodore Roosevelt on Septe2db@906. It is the only unit of the
National Park Service (NPS) in northeastern Wyomamgl provides the highest level of
protection for biological diversity in this areatbk state.

The Monument encompasses an area of 1347 acred@y4bat spans 3840-5112 ft
(1,272 ft; 388 m) elevation (Figure 1). The sirsguDevils Tower landform is geologically
mapped as an area of Eocene extrusive igneousdikedrave and Christianson 1985),
surrounded by two older sedimentary formations Spearfish Formation and Sundance
Formation (of the Triassic-Permian; and of the Updéaldle Jurassic, respectively). There are
two younger Quaternary deposits superimposed, @uatealluvium in the Belle Fourche River
valley and Quaternary landslide at the base of Ba&wwer. The geological map units
correspond in part with the soils map units (USDA Sonservation Service 1983).

There are extensive baseline studies of Devils TN flora and vegetation. The flora
was documented by Marriott (1982), with almost 4p8cies. The vegetation is comprised of 16
primary vegetation types (The Nature Conservan®6)19Vegetation mapping work (The
Nature Conservancy 1996; Salas and Pucherelli 2888)used in developing best management
practices (BMPs) in the Devils Tower NM Fire Managt Plan
(www.nps.gov/deto/fmp/index.htm) and the Northeme#&t Plains Exotic Plant Management
Plan (www.northerngreatplains-nps.com ). Additiorgional baseline studies, local
management planning studies, management respaesch and literature review that provide
context for Devils Tower NM natural resources mamgnt are presented in Marriott 1989,
Marriott and Jones 1989, Marriott 1990, cited iis tieport, or cited in the current Devils Tower
General Management Plan (USDI NPS 2002). Thiseptag intended to help minimize impacts
to resources and advance biological diversity caasi®n in keeping with management
practices.

The climate of Devils Tower is a continental clim&regime augmented by a montane
influence that increases summer precipitation kvédlhe average monthly temperature is 6.9° C
(44.4° F), ranging from monthly averages of 1.334€3° F) in January to 30.7° C (87.3° F) in
July (USDI NOAA 2008 based on data from 1959-200B)e average annual precipitation is
43.46 cm (17.11 in), ranging from 1.52 cm (0.60imJanuary to 7.87 cm (3.10 in) in June. It
may be significant that this study followed a drbugeriod. From 2000-2006 there was only
one year slightly above average annual precipitatnd two years with extreme low annual
precipitation values of little more than 13 cm (abb in). By contrast, there had never been
annual precipitation values less than 26 cm (alh6uh) since the start of annual climate data
record-keeping at Devils Tower that started in 19%8e climate conditions of 2007 and 2008



were mild and well-suited to botanical survey comegao prior years, and to the 1987-1988
period when Marriott (1989) conducted studies. dptional spring rainfalls in 2007 provided
12.42 cm (4.89 in) in May alone, which on top ohter precipitation marked the end of
prolonged drought (USDI NPS 2007).

METHODS

Survey targets for this project were vascular ppégecies known from Devils
Tower NM that are on the current Wyoming state &seof concern list (Heidel 2007). Surveys
were done when the phenological conditions of théasget plant species were most
conspicuous and their diagnostic characteristissednible. Field surveys were conducted in
early summer for half of the species (June 200@d)later in summer for the rest (July 2008).
Field help was provided for one day by Jessica &arNPS) and Jill Larson (WYNDD).
Survey of each of the target species began initheity of the original collection locale, and
expanded outward in similar habitats identifiechgdblack and white aerial photographs and
vegetation maps (The Nature Conservancy 1996; &adh$&ucherelli 1998). Background
information on the framework for developing and maining lists and assigning state ranks to
special plant species of concern in Wyoming isemésd in Appendix E.

At each site where target species were documeatsehsitive species survey form was
filled out (Appendix A), Geographic Positioning 8liite (GPS) points were recorded, and a
photograph was taken. Specimen vouchers werectadléor target species if the documentation
signified new information, and to verify the det@énations in difficult groups (sedges and
grasses). They are deposited at Mount Rushmoreviiivia duplicate on loan to the Rocky
Mountain Herbarium at the University of Wyomingliaramie.

In the interest of checking floristic completenessyveys were also directed across the
full range of habitats present in the study arat) amphasis on wetland and riparian habitats.
Emphasis was also given to taxonomic groups tleatranre difficult to identify, including
grasses and sedges. The primary taxonomic keyingkd field was Dorn (2001). The Great
Plains Flora Association (1986) was consulted foraerdetailed information. The regional
reference by Larson and Johnson (1999) and refesdic particular plant groups (e.g. sedges;
Johnston 2001) were also employed.

The GPS data were used to create points and paygdhe WYNDD database for all
documented populations and subpopulations of tiyetaspecies. Habitat data, population
numbers and documentation data were used to upddtassign attributes to each population
and its parts. These element occurrence recotis@irce feature records are part of the
WYNDD statewide database systems used by land nranagencies, researchers and
consultants.

RESULTS

Four of the six target species were relocated angeged in Devils Tower NM, and an
additional species of concern was documented #fitbt time. A map of all target species
currently known from Devils Tower NM is presentedrigure 1, and a summary table of all
current and previously reported target speciesasegmted in Table 1.



Figure 1. Map of special plant species of conegrevils Tower National Monuent

Table 1. Special plant species of concern at Béolwer National Monument
[Includes current and previously reported targetcss]

Scientific Name Common Name| Track| Relo- | Heritage | Fed. County Managed
?® | cated?| Rank | Status Area
Asclepias verticillata | Whorled milkweed Yes No G5/S1 Nong Crook Devils Tower NM
Carex emoryi Emory’s sedge Yes Yes G5/s1 Nong Crook, Devils Tower NM
Goshen Fort Laramie NM
Platte? Rawhide WMA
Dichanthelium Wilcox’s panic No na G5/S2 None | Crook Black Hills NF
wilcoxianum grass Weston Devils Tower NM
Newcastle BLM
Elymus villosus Hairy wild-rye Yes Yes G5/S1 None| Crook Black Hills NF

Devils Tower NM
Newcastle BLM

Filago prolifera Rabbit tobacco Yes Yes-| G5/S1 None | Crook Devils Tower NM
New Natrona
Platte
Glandularia Dakota vervain Yes Yes G5/S1 Nong Crook Devils Tower NM
bipinnatifida Fremont
Helianthemum Plains frostweed Yes Yes G5/S1 Nong Crook Black Hills NF
bicknellii Devils Tower NM
Newcastle BLM
Oenothera laciniata | Cut-leaved Yes Yes G5/S1 None| Campbell Black Hills NF
evening-primrose Crook Devils Tower NM
Verbesina Cowpen No na G5/S2 None | Albany
encelioides crownbeard Campbell
Converse
Crook
Goshen
Platte
Sweetwater
Viola pedatifida Prairie violet Yes No G5/S1 None| Crook Black Hills NF

Devils Tower NM
Newcastle BLM?

2 Collection records that were not relocated in 208%urveys are represented by a point with a bofféocation uncertainty.
% Plant species that are currently tracked as spefieoncern (Heidel 2007) are indicated by “Yesthie Track? Column. All
species ranked S1 are known from 5 or fewer extegit;documented occurrences and are potentialiyarable in the state.

4



Survey results for the five relocated target spgeare presented below. This information
is included in the records for each of the DevitsvE€r NM target species populations (Appendix
C; from WYNDD 2008), and accompanying photos aespnted (Appendix D). Target species
information from Devils Tower NM has been used tegare or update each state species
abstracts (Appendix E). Species abstracts représestatus of rare species in Wyoming, and
include lists of supporting references.

At Devils Tower NM,Carex emory{Emory’s sedge) is dominant in almost continuous
bands along most of the riverbanks of the Beller€loai River. It is absent or interrupted where
the river cuts into steep upland slopes north efahtrance station, where the river channel was
altered immediate south of the entrance statichaedl as at a spot where cutbanks are starting
to form. It is present in a small area of abandomebow south of the entrance station, where it
was originally documented during vegetation mapgiftge Nature Conservancy 1996; Salas
and Pucherelli 1998). Its Devils Tower populattepresents the largest of five known extant
populations in Wyoming. The continuity of clumpsae it impossible to estimate numbers
during this survey, but by their extent, populatmmmbers are inferred to be at least in the
10,000’s. Carex emoryis also present on the North Platte River at Earamie National
Historic Site, where there is more fluctuation iger levels, an incised channel in places, and
more extensive, competing non-native species onvtkebank compared to Devils Tower NM.
This species cannot be identified without fruitpioduces fruit in late May and early June that
readily shatter, and it is possible that it doesproduce fruit in unfavorable years. There are
non-native species associated withrex emory{Alopecurus arundinaceus, Cirsium arvense,
Euphorbia esula, Phalaris arundinacea, Phleum pnagand there has been major noxious
weed control oEuphorbia esulan the vicinity. OnlyPhalaris arundinaceappeared to become
locally abundant and possibly outcompetes Wiliex emoryi The latter is more commonly
associated with the nati&partina pectinatdPrairie cordgrass) artelymus canadensis
(Nodding wild-rye; see cover). Its habitat is afed by water flow regime as regulated by the
Keyhole Reservoir dam upstreai@arex emoryforms dense clumps that can approach 1.5 ft
(0.5 m) high, and may provide habitat for the Bl&tks jumping meadow mouse which has a
directly-overlapping distribution in Devils TowenN

Elymus villosugHairy wild-rye) was collected at Devils ToweriB897 by D. Griffith.
The original collection site was described as “lawd opening.” The site documented during
this survey is located above and easily accesBime such an opening, but the immediate
surroundings would be more precisely describeddecaluous hardwood ravine dominated by
Quercus macrocarpéBur oak) and-raxinus pensylvanicéGreen ash), witlPrunus virginiana
(Chokecherry) an@€arex sprengeli{(Sprengel’s sedge). The Devils Tower populatibhabry
wild-rye is one of nine known extant populationdMyoming. Roughly 500 stems were
observed but because the plant grows in clumpgptaenumber of individuals was much
lower. One other native species of wild-rye is coon in the same local&ymus virginicuy
and in deciduous woodland ravines elsewhere ilMibleument. The hairy wildrye site is
particularly sheltered because it is at the baserairth-facing slope on an alluvial fan. The
setting has dense grass cover over most of theaakaome shrub cover, though less than the
nearest deer exclosure study site (Merrill et@03). Some level of browse was observed, in
addition to signs of wildlife bedding. There weraxious weeds present, more at the lower



margins than the interior of the stand, includiyphorbia esuldLeafy spurge)Carduus nutans
(Musk thistle) andCynoglossum officinal@Hound’s tongue).

Filago prolifera (Rabbit tobacco) was collected for the first timéevils Tower NM in
2007, an addition to the target species and the.flti is present in higher parts of the prairie
dog town where there is a well-drained 1-5% sldysyever slight, rather than on the flats. Itis
an annual species. The moist growing season ¢onsliof 2007 may have favored a flush of
seed germination, or perhaps made it more “robarst’ noticeable than this diminutive plant is
during most years. Its Devils Tower populationresgnts the largest of four known extant
populations in Wyoming. During survey repeatedestes were made of the numbeiFdago
prolifera plants per square meter, and were the basis fionastg that total population size is at
least in the 10,000’s. It is found at gap8urchloe dactyloide@Buffalo grass) sod; not in the
sod nor on the road right-of-way where the sod endsccurs with two non-native annual
speciesAlyssum desertoruiiDesert alyssum) ariBromus tectorunfCheatgrass) that may
possibly compete. The habitat is dissected bydhdway, so any expansion of the right-of-way
or visitor pull-offs on either side of the road i@ulirectly impact the species. It matures and
dries up by late June and does not appear to betadf by foot travel. Its distribution overlaps
and encompasses that@fandularia bipinnatifida.

Glandularia bipinnatifida(Dakota vervain) was first collected at Devils TeoviNM in
1982 and the population was mapped in detail irB8@arriott 1989). Its Devils Tower
population represents the only known extant popuiah Wyoming. In the original baseline
monitoring, the extent of the population was det@diby metal tags attached to the base of the
adjoining roadway posts. While the tags are ngéomresent, the location description and
original measurement of the population extent amnsimg 13 roadway posts starting at the east
end of the second pull-off, was found to be theesan2007. The population extent was
described as app. 5 m x 10 m in 1988, but the pdijpul extent was 50 m long as determined
with a tape measure in 2007. The numbers in 206¥é wstimated at 276 plants, compared to
the census of 113 plants in 1988, which may haea laéfected by drought conditions at the
time. This species showed no signs of being brdwiespite proximity to active prairie dog
mounds, and is generally unpalatable (Larson ahdsim 1999). A more detailed replication of
the 1988 baseline might be considered. There@mmmediate threats to the existing population
barring changes to the road, the pull-off, the nganaent of the road right-of-way, or to the
interpretive features at the pull-off.

Helianthemum bicknelli{Plains frostweed) was first collected from theriment in
1982 from Ponderosa pine forest. Its Devils Top@pulation represents one of six known
populations documented in Wyoming in recent yed830-2008). Though it is a small
population of about 50 plants, the plants werethgand many had more than one stem. The
original locations were described as near the Béwwer Visitors Center parking lot and at the
west base of the tower. The species was founoWwmbumbers in two areas that match these
descriptions. In both areas, the species is ioeslavith sparse vegetation, where there is upland
moss coverRolytrichumspp.) and relatively low duff. These areas hadinecor low fire
intensity (cite) and plants did not occur dire@yong noxious weeds, though there were
patches oEuphorbia esulanearby. Rangewidé{elianthemum bicknellis known from “dry
sandy soil of open woods and plains (Great PlaiosaFAssociation 1986). In the Black Hills



National ForestHelianthemum bicknellis known from prescribed burn treatments (Burkhart
personal comm. 2008) though its response to fightrbe expected to vary with duff depth, fuel
load and intensity in general. The two Devils Toveeations are situated between two major
trails; someHelianthemum bicknellplants are directly along the lower trail, andrénis some
off-trail use where the species occurs nearestpiper trail. However, there were no signs of
damage to the plants for their proximity to traded elsewhere in Wyoming, other populations
are found in trail settings, roadsides and abandioo@dbeds.

In addition to target species initially identifigdenothera laciniatdCut-leaved evening
primrose) also was found at the Monument. It bgdoon the list of Wyoming plant species of
concern as a native species known from five or fdaetions in Wyoming, and possibly
affected by management action. It was not on thggnal list for the project due to an error in
the master list (Heidel 2007) from which targetsewveerived. The original specimen label
location was described as in prairie dog town tieaamphitheater on disturbed alluvial soil. It
was observed in bud in 2007 but there were no gurgees taken. It is one of three target
species in the Monument that occupy prairie dogtaab

The inventory also expanded the known Devils ToM#er flora, with addition of 12
vouchered species (Table 2), for an updated to#bd species (Appendix F). These additions
represent about half of the total collections medeng the project (including vouchered target
species); all collections are listed in Appendix Gnly four of the 12 additions had been
identified on the list of “potential vascular pldtdra of Devils Tower National Monument”
(Fertig 2001). Almost all of the species addedrateve species (Table 2). The majority of the
species added occupied wetland habitat or settirdsare at least seasonally wet (Table 2).

Table 2. Additions to the known vascular plantdlat Devils Tower National Monument

Scientific name Common Name Predicted? | Native? | Terrestrial/
Wetland
Alopecurus arundinaceus| Creeping meadowfoxtail| No No Wetland
Carex vulpinoidea Common fox sedge No Yes Wetland
Carex xerantica Dryland sedge No Yes ~Wetland
Catabrosa aquatica Brook grass No Yes Wetland
Conium maculatum Poison hemlock Yes No ~Wetland
Eleocharis acicularis Needle spikerush Yes Yes Wetland
Filago prolifera Rabbit tobacco No Yes Terrestrial
Glyceria grandis American mannagrass Yes Yes Wetland
Gnaphalium exilifolium | Slender cudweed No Yes Terrestrial
Juncus torreyi Torrey's rush Yes Yes Wetland
Physalis heterophylla Clammy groundcherry Yes Yes Terrestrial
Poa glaucifolia Pale-leaf bluegrass No Yes ~Wetland

“ Based on Fertig (2001); Table 2



DISCUSSION

The eight target species of Devils Tower NM refliésbiogeographic significance and
the potentially vulnerable components of its flofidhese plants represent a spectrum of four
different habitats on Devils Tower NM. Three sgsobccupy the black-tailed prairie dog town
(Filago prolifera, Glandularia bipinnatifidaandOenothera laciniatg a natural disturbance
regime favoring species adapted to it. The pawfitgcords statewide for all three species may
point to the scarcity of information on the florbldack-tailed prairie dog towns in Wyoming.
TheFilago proliferapopulation encompasses B&andularia bipinnatifidapopulation and is
much more extensive. The presenc@®ehothera laciniatavas noted in surveys for the other
two species, but the species had not been tarf@mtedrvey and no habitat data were collected.
There are also three target species that had kepented from Ponderosa pine forest, but only
one of the threeHelianthemum bicknellicould be relocated. The remaining two targetsse
were found on riverbank€arex emoryiand in an isolated hardwood ravigymus villosug

Of the eight target species known or previouslyutioented on Devils Tower NM, only
Carex emoryis found on another National Park Service unitdpoming. None of the others
are known from NPS units or permanently protects $n the state. Two of the five target
species that were relocated during this projectadespread in Devils Tower NM and their
local populations represent the largest known irokvipng Carex emoryi, Filago prolifera
One represents the only known extant populatioWyoming Glandularia bipinnatifidd. Two
of the five target species occur in low numberbmited areas of Devils Tower NME(ymus
villosus, Helianthemum bickne)liithough it is noteworthy that the former had beén collected
in the area since 1897.

The failure to relocate two species is also sigatiit. Viola pedatifidawas previously,
known from two separate locales on opposite sifl&euwils Tower; the more recent one in open
woodland near the Visitors Center and the othgrassland. There are several factors and
possible explanations for failure to relocatelis linear leaflets are inconspicuous among
graminoid vegetation, leaf litter and pine needlé.dIt produces underground flowers as well
as above-ground flowers, and is more easily ovkddon year when above-ground flowers are
not produced. One of the two locales is directig\ae the Devils Tower Visitors Center parking
lot, and though last viewed in 1999, was only kndavhave two plants. There were no
estimates of numbers at the other locale. It ssjide that the species no longer persists at one
or both areas in Devils Tower NM, the suitabilifyits habitats have changed, e.g., with
encroachment dtuphorbia esulan the area, with natural succession, or manageprantices
like spot treatment dtuphorbia esulan the area impacted the species. In any casdiniing
of surveys (including first week of June 2007) &mel repeat check for vegetative plants as part
of Helianthemunsurveys (last week of July 2008) mark careful seyuwith more than one
possible explanation for negative results. leisommended that any weed treatment work in the
two locales be preceded by repeated early summesys.

The failure to relocat@sclepias verticillatas particularly vexing because Devils Tower
NM is the only place where this species has beeorted in Wyoming. The collection by
Marriott (#889) was originally determined Aspumilabut later annotated by R. DornAo
verticillata. In Devils Tower NM, Apumilais widespread in open and semi-open habitats. In



surveying habitat where the controversial specimas collected, i.e., “Ponderosa pine forest
with grass understory on rocky-sandy soil about800 feet northeast of the tower” and similar
sites ,A. pumilaandA. viridiflora were the only milkweed species that were found.

There are three possible explanations for hisraila relocaté\. verticillata First it is
possible that the species was simply missed, thauglthe species that is more conspicuous
thanA. pumilaand the timing was identical with the originallection period. Another
possibility is that it no longer persists. Howewestablished perennials are not apt to disappear
in the absence of cause, and there would havediaalve been a highly localized causA.if
pumilastill persists in the area. The third possibiigyhat the original specimen represents an
aberrantA. pumilaindividual. One specimen &. pumilawas collected during this project, but
this hypothesis was not evaluated in the fieldcoMparison of the original specimen against the
key in Dorn (2001) and the species descriptiorth@nGreat Plains Flora Association (1986) is
presented in Table 3. Robert Dorn, the authoheMyoming flora (2001), indicates that in
general the “appearance of the two is usuallyisigily different, the one short and compakt |
pumilg, the other tall and loosé\[ verticillatg” (Dorn personal communication 2008). The
specimen in questiotMarriott #889 has leaves that are loosely-arranged on the skemgh
not particularly tall. These characteristics neetieé evaluated further in the field by
documenting the full range of variability, i.e. prmutations of height, leaf density and
orientation, and flower dimensions, in the aretheforiginal collection and along surrounding
environmental gradients. With the information emtty at handA. verticillataremains on the
tracking list of WYNDD and the Devils Tower recasdkept in the database with note that
survey efforts in 2008 failed to find it.

Table 3. Evaluation of tha&sclepias verticillatsspecimen collected at Devils Tower National

Monument against primary taxonomic references
[Comparison oMarriott #889against the Dorn (2001) key and the Great PlaimisaFAssociation (1986) description]

Asclepias verticillata Asclepias pumila
Characteristics| DEVILS TOWER | Great Plains Flora Dorn (2001)| Great Plains Flora Dorn
SPECIMEN Association (1986) Association (1986) (2001)
Underground | Rhizomatous(?) Sparingly branched Taproot or slender
structure rootcrown rhizome
Stem height 2-2.4dm 3.5-9dm Mostly grter] 0.5-4 dm Mostly less
than 2 dm than 2 dm
Position of Almost all on the Verticillate to Leaves Alternate in a tight spiral,| Spirally
leaves lower 2/3 of the subverticillate, mostly 3-§ mostly or whorled near base arranged,
plant have 3 leaves| per node whorled very
per node crowded
Leaf shape 4.4-4.8 cm max. Filiform; 1.5-8 cm long, | Mostly 4 Filiform, 1.5-6 cm long, | Sometimes
0.5-1.5 mm wide cmorless | 0.5-1 mm wide over 4 cm
long long
Pedicels 11 mm Filiform, 5-11 mm Filiform, 4-12 mm
Flowers 5.5-7.5 mm tall 5-8 mm tall
Calyx lobes Green to purple, 1.2-2.5 Green to purple, 1.5-2]
Corollalobes | 3.5 mm White to greenish-white White or tinged with rose|
or purple tinged, reflexed or yellow-green, reflexed
3.5-45 2-8-4.2
Gynostegium Greenish white, stipitate, Greenish white, stipitate,
glabrous glabrous,
Column 1.3 mm Subcylindric, 0.7-1.1mm subcylindric, 1.6-1.9 mm,
horns acicular, arching horns acicular, arching
over the anther over the anther




This study points to the need for further consitiensof the flora of black-tailed prairie
dog towns in Wyoming, using Devils Tower NM recoedsa springboard. The management of
rare plant species in prairie dog towns is linkethe health of the prairie dog colony. The only
other requisite measure is ensuring that drylandows weeds do no enter the colony and
become established. Invasion by speciesHitescyamus niggihenbane) are possible. The
treatment of target species in such disturbednggstiposes a special challenge to botanists using
rule-based criteria for defining rarity, not wamfito dismiss disturbance-adapted native species
with a place in the state flora as unimportantair® dog towns at the margins of a species’
range may have a conservation biology role, evesgecies such d@enothera laciniata
though referred to by the Great Plains Flora Asgam (1986) as “a common weed of fields,
pastures, stream valleys, open woodlands, praviees, roadsides, and waste places.” It is also
possible that the prairie dog town flora, like atbesturbed floras, has dynamic species
composition. It might be “natural” for speciesiecome established and also to become locally
extirpated. Devils Tower NM provides a unique oppity to evaluate the possible dynamics.

Among the twelve additions to the Monument floeyen of the species are native
wetland species, three are native terrestrial sgeand two are exotic wetland species. The
wetland additions to the flora were collected irephemeral wetland (one), a seep (one), on the
river (two), and at one of the three spring-fe@éatns in the Monument (five). One of the new
exotic speciesConium maculatunfPoison hemlock), was a discovery made by TaresjEt of
the National Park Service. It was subsequentliectdd and confirmed as part of this study. It
appears to be a recent introduction based on siocggion, young age of plants, and proximity
to one of the most heavily-visited places in thenMiment near the Visitors Center. The plant
was sprayed by herbicide in 2007 but the specegspeared in 2008. Poison hemlock is
recognized as noxious in Idaho, Oregon and Wastmglt points to the ongoing possibility of
noxious weed introductions to the flora, and ithights the benefits of vigilance.

Of the twelve species added to the flora, only toad been identified as likely to be
found on Fertig’s list of potential species (200The survey results point to the rigor of the
original work (Marriott 1982) and the low likelihdaf very many additional species being
found. During the first field visit, most of the@fentially new species that were observed in
vegetative condition later proved to be speciesdhaalready documented. There was at least
one speciedylunroa squarrosathat remained on the working list of potentiallgw species
which was never confirmed or refuted.

This study did not aim to relocate previously doemted members of the flora or to
advance monitoring. The persistence/viability afodland flora may warrant further
consideration in the future in light of noxious wlaavasion, intensive and extensive weed
control work, and management initiatives to restatuiral fire regimes.

Ongoing restoration of 50 acres of meadow locatest wf Administrative offices,
previously plowed, will ideally include native spes adapted to the area. For both management
and natural resource baselines, a list and readreéach species included in the mix and its
original seed source will ideally be maintained anmuks-referenced in the master flora and in
GIS natural resource databases.
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The Devils Tower NM has an exceptionally rich fléihat complements its recognition as
a national monument. There are currently 1023ispémown from Crook County, WY as
reported in Dorn (2001), of which 59.6% are presemevils Tower NM. The floras of Devils
Tower NM as currently known and Fort Laramie NasibHistoric Site (376 species; Heidel
2004) complement one another with combined flof&&6a species (less than 50% overlap
between the two). Fort Laramie National Historite $ias a relatively larger component of
southern Great Plains species, while the Devils@rdiera has a much larger component of
Rocky Mountain and eastern deciduous forest spedielsoth units, the wetland flora
contributes significantly over 10% to total numbgsleast 55 species at Devils Tower=11.9%
and at least 53 species at Fort Laramie=14.1%gatefg on the persistence of the wetland flora
despite alterations and uses, and on their respesttland habitat diversity that includes
springs and extensive riparian zones.

The flora of Devils Tower NM is posted as part & 3pecies for reference
(http://science.nature.nps.gov/im/apps/npspp/)taad.2 species are appropriate to add to it.
There is a Devils Tower wildflower checklist (Manti 1995) and a Devils Tower tree checklist
(San Miguel and Marriott 1996) that are excelletaductions for the general public, and also
posted at the Devils Tower NM homepage. In addjtioterpretive programs might be
advanced by presenting information on the mostmiocnsus plants of the landscape and on
important cultural plants as windows into the higtof the Monument. Culturally significant
plants are cited in the USDA Plants Database (Hitpnts.usda.gov/) and in ethnobotany books
that address the floras and cultures of the aBegyond this, it might be of interest to develop a
complete checklist publication, organized by baimmon and scientific names, for people
interested in exploring the flora on their own.

While this survey has added site-specific inforimrafior five target species, the status
information for three target species in Devils ToM is incomplete. Additional surveys are
warranted folAsclepias verticillatan late July with key taxonomic characteristicsnind, for
Oenothera laciniatan July, and foWViola pedatifidain early June. The Devils Tower photos
provided in Appendix C and the state plant spegiedracts in Appendix D can be used by NPS
staff for surveys for these purposes, with minimatandards for documentation. The maps of
target species distribution as presented in AppeBdire also being provided as GIS layers that
can be incorporated as natural resource GIS th&nesanagement and planning.
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