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ABSTRACT

Under congressional mandate, each unit of the National Park Service is required to develop
comprehensive species lists that capture at least 90% of their total flora and fauna. Bighorn Canyon
National Recreation Area was surveyed extensively from 1976-1984, resulting in the documentation
of over 650 vascular plant taxa for the park. Rare plant surveys in 1998-99, however, resulted in the
discovery of 60 additional species, calling into question whether Bighorn Canyon NRA had
achieved the 90% threshold. In 2001 we were contracted to revise the existing checklist of the
park’s flora and conduct field surveys in under-sampled habitats to identify potentially missing
species. After extensive review of the existing literature and herbarium collections at Bighorn
Canyon and the Rocky Mountain Herbarium, we identified 81 species that had been falsely reported
for the park and 45 additional taxa that could not be verified. Our herbarium search and fieldwork
also identified over 120 additional species that had not previously been identified for Bighorn
Canyon, including 22 additional weed species. Our revised checklist now contains 739 vascular
plant taxa, all of which have been verified with voucher specimens or reliable observation data. We
also compiled a list of 148 potential species that could occur in the study area due to the presence of
suitable habitat. If we add the 44 potential species with the highest probability of occurring in the
park, the current checklist would still represent over 94% of the total flora. Some relatively
inaccessible areas of the National Recreation Area and cryptic or taxonomically difficult species
groups remain undersampled, but overall, the known flora of Bighorn Canyon is probably at or near
the 90% target level.
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INTRODUCTION

The National Park Service established Bighorn Canyon National Recreation Area* in 1966 to
promote recreational opportunities on Yellowtail Reservoir and to protect historical sites, such as
the Mason-Lovell Ranch and Bad Pass Trail. Due to its location at the confluence of the Great
Plains, Central Rocky Mountains, and Wyoming Basins ecoregions, Bighorn Canyon harbors an
unusually rich diversity of vegetation types and over two dozen locally endemic or rare plant
species (Knight et al. 1987; Heidel and Fertig 2000). From a conservation perspective, Bighorn
Canyon National Recreation Area is significant because it is one of the few areas in the northern
Bighorn Basin and adjacent foothills of the Bighorn/Pryor Mountains that is permanently protected
and managed with an emphasis on maintaining biological processes (Merrill et al. 1996).

An important mission of the National Park Service is to conserve the natural, recreational and
cultural resources of each park unit for current and future generations. In spite of this emphasis,
many parks have lacked comprehensive inventories of their flora and fauna or monitoring programs
to assess impacts of management actions on target species. In 1998, Congress directed the Park
Service to develop a program to inventory and monitor the biological resources of the entire park
system in order provide better informed management decisions. Since 1999, the Park Service has
been conducting regional expert workshops to determine the state of existing knowledge on the
biota of each park and to identify data gaps and research needs. The ultimate goal of this effort is to
attain a 90% complete species checklist and develop monitoring programs for each park unit
(National Park Service 2000).

An initial floristic survey of Bighorn Canyon by Lichvar et al. (1985) documented 656 vascular
plant taxa for the National Recreation Area. In conjunction with a rare plant inventory in 1998-
1999, Heidel and Fertig (2000) documented 60 additional plant taxa for the NRA, calling into
question whether the existing checklist represented at least 90% of the actual flora. In April 2001,
the Greater Yellowstone Network of the National Park Service contracted with the University of
Wyoming’s Natural Diversity Database (WYNDD) to revise the existing checklist and conduct new
field surveys to assess whether the 90% representation goal had been achieved. In addition,
WYNDD was charged with documenting new localities of noxious weeds and rare plants. The
results of this study are summarized on the following pages. This report includes an annotated
checklist of the known flora of Bighorn Canyon, lists of falsely reported and unconfirmed species,
and a list of plants that potentially occur in the area.

STUDY AREA

Bighorn Canyon National Recreation Area parallels Yellowtail Reservoir (Bighorn Lake) for 71
miles from the vicinity of Kane, Wyoming to Fort Smith, Montana (Figure 1). It encompasses
22,499 ha (55,595 acres) and ranges in elevation from 1100-2450 meters (3600-8040 ft). It also
includes the Yellowtail Reservoir that has completely inundated the original Bighorn Canyon.

* The NPS code that is used to denote Bighorn Canyon National Recreation Area is “BICA”. This code is used in the report to refer
to both the study area and the NPS herbarium facility in particular.



Downcutting by the Bighorn River and regional faulting and erosion have exposed thick Paleozoic
limestone and dolomite cliffs, soft red Cretaceous sandstones, and Quaternary alluvium and
pediments (Love and Christensen 1985). Knight et al. (1987) documented 21 main vegetation types
in the study area, ranging from lakeshore marshes and floodplain woodlands to prairie grasslands
and coniferous forests at higher elevations. The most common vegetation type by far, however, is
Utah juniper/Curlleaf mountain mahogany, which covers over 40% of the NRA.

Based on vegetation, geology, and landforms, the Bighorn Canyn National Recreation Area can be
subdivided into three distinct biogeographic units that roughly correspond with the boundaries of
the three counties that intersect the park. The southernmost segment lies in Big Horn County,
Wyoming. Much of this area consists of rocky outcrops of red sandstone, and desert shale barrens
dominated by Utah juniper, curlleaf mountain-mahogany, greasewood, shadscale, Gardner’s
saltbush, and other desert species with affinities to the flora of the Great Basin. This section is the
driest portion of the study area and averages just 6.7 inches of annual precipitation (based on
NOAA records from Lovell, WY). The southern unit also contains riparian woodlands, extensive
marshes along the floodplain of Yellowtail Reservoir and uplands that are in the Yellowtail Wildlife
Habitat Management Area, co-managed with the Wyoming Game and Fish Department.

The middle segment of the study area is mainly in Carbon County, Montana. It has the highest
elevation of the three segments because it includes the face of the Pryor Mountains escarpment, but
is primarily a dry foothills landscape, dissected by steep limestone and dolomite canyons. The
vegetation consists of arid foothills grasslands, Utah juniper and curlleaf mountain mahogany
shrublands, and limited coniferous forests of Douglas-fir, limber pine, and Engelmann spruce and
subalpine fir (Knight et al. 1987). This area also contains numerous cold water seeps that provide
habitat for a number of rare wetland plants, including Sullivantia hapemanii (Heidel and Fertig
2000). Due to its diversity of habitats and topography, the middle segment has the highest species
richness of any of the three segments comprising the study area. Lichvar et al. (1985) reported a
number of subalpine and alpine taxa from this area, but most of these species were actually found
on one section of state land just west of the present National Recreation Area boundaries. The
southern and middle segments of the NRA contain most of its local and regional endemic species,
such as Eriogonum brevicaule var. canum, Erigeron allocotus, and Rorippa calycina. The Montana
portion also contains a high percentage of rare desert plants at the northern margins of their range
that are found nowhere else in that state (Dorn 1978; Heidel and Fertig 2000).

The northernmost segment of the study area lies within Big Horn County, Montana. It is the wettest
segment of the study area. The area around Fort Smith has an annual precipitation averaging 18.9
inches. It is a separate unit connected to the other segments by the Yellowtail Reservoir. The land
area of this northernmost unit is over 10 times smaller than the other two segments. However, it
includes well-developed mesic valley bottom vegetation and perennial coldwater streams within

30 ft. of the reservoir highwater level under NPS administration, unlike the other segments. In
addition, the north unit contains Great Plains vegetation, foothills woodlands, and a short reach of
the free-flowing Big Horn River. The Three Mile Fishing Access area located 3 miles north of the
northeastern end of the National Recreation Area was not included in this study.



Figure 1. Bighorn Canyon National Recreation Area
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METHODS

Lichvar et al. (1985) assembled a vascular plant species checklist for Bighorn Canyon National
Recreation Area based on collections made during floristic and vegetation surveys in 1983-84.
Heidel and Fertig (2000) amended this list to include species records from their rare plant survey
work in 1998-99, as well as additional species reported by Knight et al. (1987), and additions
among the collections of the Bighorn Canyon National Recreation Area Herbarium (BICA). Prior to
survey work in 2001, we reevaluated every entry in our preliminary checklist to ensure that all
species were corroborated by a valid voucher specimen or observation. An initial sweep of the
Rocky Mountain Herbarium (RM) revealed a number of specimens that were either misidentified or
were collected outside the boundaries of Bighorn Canyon National Recreation Area. In May 2001,
Fertig reexamined the entire BICA collection to confirm the identity of all voucher specimens,
verify their presence within the study area, and annotate the preliminary checklist with county-level
distribution data. From this new information we developed a working checklist that highlighted
those species still in need of confirmation in the field or from the collections at RM.

Field surveys in 2001 focused on six undersampled vegetation types that we identified during our
rare plant inventory in 1998-99: riparian corridors of coldwater streams, cushion plant communities,
marsh and forest riparian habitat, cliffs, montane grassland, and seeps (Heidel and Fertig 2000). We
also inventoried those sites that had more difficult access and areas that required repeat visits to
capture the phenological array of species. In particular, we emphasized early and late-flowering
graminoids, exotics, and composites that appeared to be undersampled in previous studies. Survey
locations were scattered across the three segments of the study area to ensure geographic breadth of
inventory, in keeping with National Park Service inventory guidelines (USDI National Park Service
2000). We did not include species planted by the National Park Service or at the landscaped
headquarters in Lovell, Wyoming. We did include species that persisted from plantings that pre-date
BICA establishment in 1966.

Our herbarium work and fieldwork required four visits to Bighorn Canyon between 29 May and 11
August 2001. In the field we made collections of species that were either additions to the study area
flora or which had not previously been vouchered. Collecting was done only if plant populations
were sufficiently large. When necessary, we substituted detailed observation data for physical
specimens. In the case of rare species or noxious weeds, we documented new location and habitat
data to augment existing records within the study area. For all species we recorded county-of-
distribution information within the National Recreation Area. Voucher specimens were taken to the
Rocky Mountain Herbarium (RM) for identification and deposited there. Duplicate sheets were
prepared for deposit at BICA.

At the conclusion of the field season, we created a revised checklist incorporating the additional
species collected or observed in 2001. We also rechecked the collections of the RM for all
remaining species on the initial checklist that lacked vouchers at BICA or were not relocated in the
field. Using the RM’s digital specimen database, we were able to locate several dozen historical
records from the park, including 49 collections made by B. Ernie Nelson in 1979-80 that were not
included by Lichvar et al. (1985). The entire checklist was revised to follow the standard
nomenclature of Kartesz and Meacham (1999) as used in NPSpecies database for scientific and
common names. Synonyms were provided if these names differed from those used in the current
statewide floras of Montana and Wyoming (Dorn 1984, 2001).



Our final checklist contains all vascular plant taxa known to occur in Bighorn Canyon National
Recreation Area based on verified voucher specimens or observations (Appendix A). This list has
been annotated to include global heritage rank (NatureServe 2001, http://natureserve.abi.org/),
native or exotic status (Fertig 1999a), distribution within the National Recreation Area by county, a
representative voucher collection (with collector and repository), date of first documentation in the
study area, and other pertinent comments. Appendix B and C contain lists of species that were
previously reported for the park but have either been rejected or cannot be confirmed at present.

To test whether the flora of Bighorn Canyon has been adequately sampled, we developed an
additional list of species that may potentially occur within the area, but which have not yet been
documented (Appendix D). This list was created by comparing our confirmed species list with the
Rocky Mountain Herbarium’s digital “Atlas of the Vascular Plants of Wyoming”
(www.esb.utexas.edu/chumley/wyomap/atlas.htm) and checklists of the flora of the Pryor
Mountains, Bighorn Range, and Bighorn Basin (Lesica and Achuff 1992, Fertig 1999b). The
probability of occurrence for each species was given a rank of high, medium, or low depending on
its global abundance and the presence of suitable habitat in the study area. Additional comments
are provided on where these species are most likely to be found within Bighorn Canyon.

RESULTS

Summary of Plant Inventory Work at Bighorn Canyon National Recreation Area

Prior to 1976, botanical studies in the Bighorn Canyon area were limited to sporadic collections or
baseline ecological surveys of dominant community types (Table 1). The earliest known collection
from the area is a specimen of Sarcobatus vermiculatus made by R.C. Snelling in 1924 (Rocky
Mountain Herbarium records). During the next 50 years, only three additional species were
collected and deposited at the RM from the Wyoming portion of the NRA (early records from
Montana are poorly known, although W.E. Booth made a small number of collections in the vicinity
of Bighorn Canyon in the 1950s and 1960s, deposited at Montana State University.)

All previous botany and vegetation studies cited by Lichvar et al. (1985) and Knight et al. (1987)
are from outside the BICA study area. They did not mention and we were not able to determine the
source of two unpublished plant checklists for Bighorn Canyon in 1968 (110 species) and 1975 (225
species) (Anonymous 1968, 1975). The source and authenticity of these floristic records has not
been confirmed.

Robert Dorn documented 24 additional plant taxa for the NRA in 1976-77 while doing general
collecting in Carbon County, Montana (Dorn 1978). M.L. Roberts, a University of Wyoming
graduate student, added one species in 1976. Collections were also made by B. E. Nelson,
University of Wyoming (RM) in 1979-80 as part of a multi-year floristic survey of the Bighorn
Range and surrounding basins (Nelson and Hartman 1984). Nelson documented 49 additional
species for the NRA at the mouth of John Blue Canyon and along Yellowtail Reservoir in Big Horn
County, Wyoming. In 1981-82, Park Service employees Terry Peters, Kathy Jobe, William
Messerschmidt, and Arlene Wolf made over 100 collections from Horseshoe Bend, Trail Creek, and
Barrys Landing in Wyoming and Montana and added 56 additional species to the park’s flora
(BICA records).



Table 1. Chronology of Major Plant Collecting Efforts at Bighorn Canyon NRA

Year(s) | Collector Number of | Collection Area Comments
(main Additional
repository) Species
1924- R.C. Snelling, 4 Bighorn Canyon, WY. Identified from Rocky
1966 W.E. Booth, D. Mountain Herbarium
Despain, and E. digital location database.
Clausen (RM)
1976- Robert Dorn 25 Pryor Desert and Bighorn Cited in Lichvar et al.
1977 (RM, MONTU) Mountains in Montana (1985) and highlighted in
and M.L. Roberts a Madrono article on
(RM) significant new records of
the Great Basin flora for
Montana (Dorn 1978).
1979- B. E. Nelson 49 Mouth of John Blue Canyon | The collections include
1980 (RM) in WY on east side of additions to the study
Yellowtail Reservoir (part of | area flora. They were not
floristic survey the Bighorn | cited in Lichvar et al.
Range) and locally on the (1985).
west side
1981- Terry Peters, 56 Mostly near Horseshoe Bend | The collections include
1982 Kathy Jobe, Campground, Trail Creek additions to the study
William Campground, and Barry’s area flora. They were not
Messerschmidt, Landing in Wyoming and cited in Lichvar et al.
and Arlene Wolf Montana (1985).
(BICA)
1983 Robert Lichvar, 384 Throughout Bighorn Canyon | Principle source of
Ellen Collins, and NRA in Wyoming and information presented in
Dennis Knight Montana as part of floristic Lichvar et al. (1985)
(RM, BICA, NY) survey and vegetation study
1984 George Jones, 47 Throughout Bighorn Canyon | The collections include
Dale Ditolla, and NRA in Wyoming and additions to the study
Richard Myers Montana as part of area flora. Most are
(RM) vegetation study reported in Knight et al.
(1987), but not all are in
Lichvar et al. (1985).
1994- Walter Fertig and 3 Horseshoe Bend and Cited in Heidel and Fertig
1996 Robert Dorn Yellowtail Wildlife Habitat | (2000)
(RM) Management Unit, WY
1998- Bonnie Heidel, 60 Throughout Bighorn Canyon | Additions to the study
1999 Walter Fertig, and NRA in Wyoming and area flora were reported
Laura Welp (RM, Montana as part of rare plant | in the appendix of Heidel
MONTU, BICA) survey and Fertig (2000).
2001 Bonnie Heidel, 111 Throughout Bighorn Canyon | Results in this report.

Walter Fertig, and
Suzanne Morstad
(RM, BICA)

NRA in Wyoming and
Montana as part of floristic
survey
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The first truly systematic inventory of the flora of Bighorn Canyon National Recreation Area was
conducted in 1983 by Robert Lichvar and Ellen Collins of the Wyoming Natural Heritage Program
in collaboration with Dr. Dennis Knight of the University of Wyoming. Lichvar and Collins made
over 600 collections (deposited at BICA, RM, and the New York Botanical Garden) and reported
nearly 500 additional species for study area. In 1984, Knight and his student collaborators (George
Jones, Dale Dittola, Richard Myers, and Yoshiko Akashi) added several hundred additional
vouchers and at least 47 additional taxa (BICA and RM records) in the course of documenting the
study area vegetation. Based on their own collections and the records of Dorn (1978), Lichvar et al.
(1984, 1985) reported 656 vascular plant taxa for Bighorn Canyon. This list did not include many
of the earlier records of B. E. Nelson deposited at the RM or specimens deposited at BICA by
National Park Service staff. The Lichvar et al. (1985) checklist also contained at least 60 taxa that
were misidentified or collected outside of Bighorn Canyon National Recreation Area and 45 species
that cannot be confirmed today with vouchers. Based on our reassessment, the 1983 and 1984
collections of Lichvar, Collins, Knight, Jones, and associates added 431 additional species to the
flora.

Only three species were added to the flora between 1985 and 1998. Bonnie Heidel, Walter Fertig,
and Laura Welp of the Montana and Wyoming natural heritage programs documented 60 additional
taxa at Bighorn Canyon National Recreation Area during rare plant surveys in 1998-99. Heidel and
Feritg (2000) compiled a revised checklist containing all additional records collected since 1985 and
reports from Knight et al. (1987), and the collections at BICA that were omitted by Lichvar et al.
(1985). This list identified 774 vascular plant taxa for the NRA.

Flora of Bighorn Canyon National Recreation Area

Based on our field surveys in 2001 and review of existing voucher specimens at RM and BICA, the
flora of Bighorn Canyon National Recreation Area currently consists of 739 vascular plant taxa
(Table 2, Appendix A). We observed or collected 76 additional species for the area in 2001 and
relocated 33 taxa previously reported by Lichvar et al. (1985) that had been misidentified or lacked
corroborating voucher specimens from within Bighorn Canyon. Suzanne Morstad (NPS)
discovered 2 additional species in 2001 and we located 8 additional species records from previously
overlooked specimens at RM and BICA. Our surveys and herbarium work added 407 county
distribution records within the NRA, increasing the size of each subunit’s flora by 28-36% (Table 3,
Appendix A).

Our revised checklist does not include 81 species from Heidel and Fertig (2000) or Lichvar et al.
(1985) that have been shown to be falsely reported (Appendix B). Of these taxa, 51 were
misidentified and 30 were collected just outside of Bighorn Canyon National Recreation Area. An
additional 45 species reported from previous checklists still cannot be confirmed by authenticated
voucher specimens or observations (Appendix C). According to Robert Dorn (personal
communication), some of these “missing” specimens may have been deposited at the New York
Botanical Garden, rather than RM or BICA (we have been unable to confirm this). We believe that
at least 34 of the 81 rejected species and 37 of the 45 unconfirmed species still have some potential
to be found in the study area based on their occurrence in similar habitats in the vicinity (Appendix
D).
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Table 2. Summary of the flora of Bighorn Canyon National Recreation Area'

Taxonomic Level Tally in Lichvar et al. (1985) | Current Tally (2001)
Family 73 83
Genus 320 372
Species/ varieties 656 739

Table 3. Summary of the Flora of Bighorn Canyon National Recreation Area by County Subunits

County Total # of Taxa # of Additional Taxa | Percentage Increase
Documented in 2001 | in # of Taxa in 2001

Big Horn, WY 342 99 +28.9%

Carbon, MT 493 138 +28.0%

Big Horn, MT 463 170 +36.7%

Noxious Weed Documentation

We documented 22 additional species of non-native plants on Bighorn Canyon National Recreation
Area in 2001, bringing the total number of exotic plants in the park to 105 (an increase of 21.0%).
Non-natives now account for 14.2% of the total flora. By comparison, exotic plants represent only
12.6% of the flora of Wyoming (Fertig 1999a). Twelve species considered noxious weeds in
Montana or Wyoming occur within the study area and one additional species has been reported, but
could not be confirmed in 2001 (Table 4).

Although weeds were not the primary focus of our 2001 fieldwork, we documented several new
populations of salt-cedar (Tamarix chinensis) and Russian knapweed (Acroptilon [ Centaureal
repens) that were not previously recorded in Bighorn Canyon National Recreation Area noxious
weed GIS database. Salt-cedar was located along several side drainages of Bighorn Canyon but
was most abundant at the southern end of the study area in the Yellowtail Wildlife Habitat
Management Area. Low-water conditions in 2001 exposed extensive areas of mudflats that are
being rapidly colonized by Salt-cedar seedlings. Discrete patches of Russian knapweed were
located along the Ok-a-Beh road and Frozen Leg picnic site, widely-distributed at the highwater
margins, and colonizing on the newly-exposed mudflats at the southern end of Yellowtail Reservoir.

Additional Rare Plant Records in Bighorn Canyon National Recreation Area

No additional rare plant species were discovered during floristic surveys in 2001, although we did
identify several new locations for Sweetwater milkvetch (Astragalus aretioides), Lesica's
bladderpod (Lesquerella lesicii), persistant-sepal yellowcress (Rorippa calycina) and Hapeman's
sullivantia (Sullivantia hapemanii var. hapemanii). Rorippa calycina was documented at several

' Some differences in the number of families and genera between 1985 and 2001 reflect changes in taxonomic concepts
rather than the documentation of new species. Following Dorn (2001), the number of families recognized in 2001
would increase to 91.
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new locations on newly exposed mudflats at the south end of Yellowtail Reservoir, demonstrating
the capacity of this species to rapidly colonize new habitat given a local seedbank. One new
population of Sullivantia hapemannii was discovered and an extensive habitat complex just
upstream and downstream of Yellowtail Dam was surveyed. Printouts and electronic files of all
rare plant records documented in the 1998-99 and 2001 studies will be submitted separately.

Table 4. State Noxious Weeds Confirmed or Reported from Bighorn Canyon National Recreation
Area. List derived from Fertig (1999a) and Montana Weed Control Association
(www.mtweed.org).

Species Common Name State Noxious | Distribution in Bighorn
Weed List Canyon NRA
Acroptilon repens Hardheads WY and MT WY-Big Horn, MT- Big
[Centaurea repens| [Russian knapweed] Horn
Arctium minus Lesser burdock WY WY-Big Horn, MT-
Carbon, MT-Big Horn
Cardaria chalepensis Lens-pod hoary-cress | MT Reported for Bighorn
Canyon NRA by Lichvar et
al. (1985), but no vouchers
have been relocated for
confirmation and the
species was not observed
in the field in 2001.
Cardaria pubescens Globe-pod hoarycress | WY WY-Big Horn
Centaurea biebersteinii | Spotted knapweed WY and MT WY-Big Horn, MT-
[Centaurea maculosal Carbon, MT-Big Horn
Centaurea diffusa White knapweed WY and MT MT-Big Horn
[Bushy knapweed,
Diffuse knapweed]
Cirsium arvense Canadian thistle WY and MT WY-Big Horn, MT- Big
Horn
Convolvulus arvensis Field bindweed WY and MT WY-Big Horn, MT- Big
Horn
Cynoglossum officinale | Gypsy-flower WY and MT WY-Big Horn, MT-
[Common hound's- Carbon, MT-Big Horn
tongue]
Elymus repens Creeping wild rye WY MT-Carbon, MT-Big Horn
[Agropyron repens] [Quackgrass]
Euphorbia esula var. Wolf's-milk WY and MT MT-Carbon, MT-Big Horn
uralensis [Leafy spurge]
Leucanthemum vulgare | Ox-eye daisy WY and MT MT-Big Horn
[Chrysanthemum
leucanthemum)
Tamarix chinensis Five-stamen tamarisk | WY and MT WY-Big Horn, MT-
[Salt cedar] Carbon, MT-Big Horn
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DISCUSSION

Based on our reassessment of all previous reports and review of herbarium specimens (RM and
BICA), the flora of Bighorn Canyon National Recreation Area consisted of 628 confirmed taxa as
of 1999 (Table 5). Fieldwork in 2001 resulted in the discovery or relocation of 111 additional
species for the park, increasing the total flora to 739 species. The net increase of 15.0% confirms
our suspicions that the documented flora of Bighorn Canyon National Recreation Area was below
the 90% target goal of the National Park Service.

The large increase in number of additional species relative to time and collection effort (Figure 2)
suggests that additional taxa remain to be found at the study area. Our potential species list
(Appendix D) includes 148 taxa from adjacent areas of Montana and Wyoming that could occur
within the study area. Forty-four of the potential species are considered “highly probable” because
of their region-wide abundance and preference for common habitat types present in the area. If
these 44 taxa were added to the Bighorn Canyon checklist, the current species count of 739 taxa
would still represent 94.4% of the total flora, well over the 90% threshold. This percentage drops to
87.0% if an additional 66 species of moderate probability are included in the checklist and 83.3% if
38 low probability species are recognized. Since many of these low to moderate probability taxa
are unlikely to be documented, the current checklist of Bighorn Canyon NRA is probably very close
to the Park Service’s goal of 90% completeness.

Table 5. Increase in Number of Plant Taxa Recorded at Bighorn Canyon National Recreation Area,
1924-2001

Additional Cumulative
Years # of Species # of Species

Documented Documented
1924 1 1
1954 1 2
1964 1 3
1966 1 4
1976 24 28
1977 1 29
1979 26 55
1980 23 78
1981 21 99
1982 35 134
1983 384 518
1984 47 565
1994 2 567
1996 1 568
1998 31 599
1999 29 628
2001 111 739
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Figure 2. Increase in Number of Plant Taxa Recorded at Bighorn Canyon National Recreation
Area, 1924-2001.
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Some additional geographic areas, habitats, and taxonomic groups may be targeted for future survey
to ensure that Bighorn Canyon National Recreation Area meets the park service goal of a 90%
complete flora. The high-elevation western boundary of the National Recreation Area on the
midslopes of East Pryor Mountain was partially surveyed for rare species in 1998-99 but has not
been revisited for more common plants. Some species that extend downslope from higher elevation
subalpine habitat types may have been missed in our survey. Several sites along Yellowtail
Reservoir are inaccessible by land and may still be undercollected. The sand dune deposits below
the mouth of Big Bull Elk Creek were surveyed for rare species in 1998-99 but have not been
revisited for more common plants. Disturbed habitats and wetlands yielded high numbers of
additional taxa in 2001 and may still harbor undocumented species, especially in taxonomically
difficult families (such as Asteraceae, Poaceae, and Cyperaceae). A number of cryptic plants, as
well as species with early or very late phenologies, may still be undersampled. Some species that
we consider “undocumented” may actually have valid vouchers in the collections of the New York
Botanical Garden, but to confirm this will require either a visit to the facility or a specimen loan.
Finally, we were not able to work at the Montana State University Herbarium, where there may be
additional specimens from the study area collected by W.E. Booth. The highest priorities would be
to review the list of already confirmed species and those with a high probability of occurring in the
Bighorn Canyon National Recreation Area.
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Appendix B.

Rejected Taxa

The following vascular plant species have been reported from Bighorn Canyon National Recreation
Area based on collections at the RM and BICA herbaria and reports from Lichvar et al. (1985),
Knight et al. (1987), Akashi (1988), and Heidel and Fertig (2000), but are now known to be either
misidentified or collected outside the NRA. The list does not include species that are known by a
different synonym (synonyms are listed in Appendix A).

Family Species Name Common Name Comments

(__aceae)

Api Ligusticum filicinum Fern-leaf wild lovage Cited in Lichvar et al. (1985), but specimen

misidentified.

Api Ligusticum porteri Porter's wild lovage Historical collection by Booth cited in Lichvar

et al. (1985), but specimen misidentified.

Api Lomatium cous Cous-root desert-parsley Cited in Lichvar et al. (1985), but specimen

from outside BCNRA.

Ast Antennaria media Rocky Mountain pussytoes | Cited in Lichvar et al. (1985), but specimen
[A. alpina var. media] [Alpine pussytoes] from outside BCNRA.

Ast Antennaria parvifolia Little-leaf pussytoes Cited in Lichvar et al. (1985), but specimen

misidentified (A. rosea)

Ast Arnica rydbergii Subalpine leopardbane Cited in Lichvar et al. (1985), but specimen

misidentified (A. fulgens).

Ast Artemisia annua Annual wormwood Report in Heidel and Fertig (2000) based on a

misidentified specimen.

Ast Chrysothamnus Green rabbitbrush Cited in Lichvar et al. (1985), but this variety
viscidiflorus var. latifolius does not occur in Montana or Wyoming. This

name may have been misapplied to
specimens of C. linifolius.

Ast Erigeron compositus var. Dwarf mountain fleabane Cited in Lichvar et al. (1985), but all labeled
discoideus [Cutleaf fleabane] specimens are E. allocotus. An additional

unlabled Lichvar collection cannot be reliably
placed within BCNRA.

Ast Erigeron linearis Desert yellow fleabane Reported from a plot by Knight et al. (1987),

but voucher is misidentified.

Ast Erigeron speciosus Aspen fleabane Cited in Lichvar et al. (1985), but specimen

misidentified.

Ast Helianthella quinquenervis | Nodding dwarf-sunflower Cited in Lichvar et al. (1985), but specimen

from outside BCNRA.

Ast Hieracium cynoglossoides | Hound-tongue hawkweed Cited in Lichvar et al. (1985), but specimen

misidentified.

Ast Malacothrix torreyi Torrey's desert-dandelion Cited in Lichvar et al. (1985), but specimen

misidentified.

Ast Packera plattensis Prairie groundsel Cited in Lichvar et al. (1985), but specimen
[Senecio plattensis] misidentified.

Ast Packera subnuda Rocky Mountain groundsel | Report in Heidel and Fertig (2000) based on
[Senecio cymbalarioides, misidentified specimen.
included in Packera
streptanthifolia by Kartesz
and Meacham 1999)

Ast Solidago simplex var. nana | Mt. Albert goldenrod Cited in Lichvar et al. (1985), but specimen
[S. spathulata var. nana] from outside BCNRA.

Ast Symphyotrichum falcatum Rough white prairie Cited in Lichvar et al. (1985), but specimen
[Aster falcatus, variety not | American aster probably misidentified (Aster ericoides)
indicated]

Ast Symphyotrichum foliaceum | Alpine leafy-head American | Cited in Lichvar et al. (1985), but no voucher
var. parryi aster specimen has been
[Aster foliaceus var. parryi]

Ast Tetradymia spinosa Short-spine horsebrush Report in Heidel and Fertig (2000) based on

an observation by Heidel just outside BCNRA
boundaries in 1999.
Aster Cirsium eatonii Eaton's thistle Earlier reports were based on specimens

[C. tweedyi]

collected outside of BCNRA.




Family Species Name Common Name Comments

(__aceae)

Boragin Cryptantha caespitosa Tufted cat's-eye Report from Knight et al. (1987) is based on
misidentified specimens of C. cana.

Boragin Mertensia viridis Green bluebells Cited in Lichvar et al. (1985), but specimen
[included in M. oblongifolia probably from outside BCNRA (single voucher
by Kartesz and Meacham is unlabeled and precise location cannot be
1999] determined).

Boragin Onosmodium molle var Soft-hair marbleseed Reported by Lichvar et al. (1985), but
molle probably represents var. occidentale. Var.

molle is endemic to the southeastern United
States.

Brassic Arabis hirsuta Hairy rockcress Cited in Lichvar et al. (1985), but specimen
from outside BCNRA.

Brassic Arabis williamsii var. Wind River rockcress Cited in Lichvar et al. (1985), but specimen

saximontana misidentified (A. holboellii var. pendulocarpa)
[A. pendulocarpa var.

saximontana, A.

microphylla var. s.,

Boechera williamsii var. s.]

Brassic Draba crassifolia Snowbed whitlow-grass Cited in Lichvar et al. (1985), but specimen
misidentified (D. praealta and D. albertina).

Brassic Smelowskia calycina var. Fern-leaf false candytuft Reported by Lichvar et al. (1985), but no
americana voucher found for corroboration; locality

probably outside of BCNRA.

Capirifoli Lonicera utahensis Rocky Mountain Cited in Lichvar et al. (1985), but specimen

honeysuckle misidentified.

Caprifoli Sambucus racemosa var. Red elder Cited in Lichvar et al. (1985), but specimen

[Adox] melanocarpa misidentified (Rhus glabra)

Caryophyll | Minuartia obtusiloba Alpine stitchwort Cited in Lichvar et al. (1985), but specimen
[Arenaria obtusilobal from outside BCNRA.

Chenopodi | Chenopodium album Lamb's-quarters Specimen from BCNRA (Wolf 146) is
immature and probably represents C.
berlandieri.

Chenopodi | Kochia americana Greenmolly Cited in Lichvar et al. (1985), but specimen

[Bassia americanal] misidentified.

Commelin Tradescantia bracteata Long-bract spiderwort Cited in Lichvar et al. (1985), but probably
misidentified (T. occidentalis).

Cyp Carex canescens Hoary sedge Reported by Heidel and Fertig (2000) based
on a misidentification.

Cyp Carex raynoldsii Raynold's sedge Cited in Lichvar et al. (1985), but specimen
from outside BCNRA.

Cyp Carex scopulorum Holm's Rocky Mountain Mistakenly reported in Heidel and Fertig

sedge (2000).

Dryopterid | Polystichum lonchitis Northern holly-fern Cited in Lichvar et al. (1985), but specimen

[Aspleni] from outside BCNRA.

Fab Astragaluls bourgovii Bourgov's milkvetch Report in Heidel and Fertig (2000) based on
misidentified specimen.

Fab Cytisus scoparius Scotch broom Report from Heidel and Fertig (2000) is based
on a misidentified specimen at BICA.

Fab Hedysarum sulphurescens | Yellow sweet-vetch Cited in Lichvar et al. (1985), but specimen
from outside BCNRA.

Fab Lupinus sericeus Pursh's silky lupine Cited in Lichvar et al. (1985), but specimen
misidentified.

Fab Oxytropis besseyi var. Bessey's locoweed Cited in Lichvar et al. (1985), but specimen

besseyi misidentified (O. lagopus).

Fab Oxytropis deflexa Pendant-pod locoweed Cited in Lichvar et al. (1985), but specimen
(variety not indicated) misidentified.

Hippurid Hippuris vulgaris Common mare's-tail Report from Heidel and Fertig (2000) based

on a misidentified specimen.

Irid Sisyrinchium angustifolium | Narrow-leaf blue-eyed Cited in Lichvar et al. (1985), but specimen

grass misidentified (S. montanum).

Junc Juncus parryi Parry's rush Cited in Lichvar et al. (1985), but specimen
from outside BCNRA.

Junc Juncus tenuis var. tenuis Poverty rush Report from Lichvar et al. (1985) is based on
material of J. dudleyi.

Lili Allium brevistylum Short-stem onion Cited in Lichvar et al. (1985), but specimen

[Alli] from outside BCNRA.
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Family Species Name Common Name Comments
(__aceae)
Onagr Gayophytum ramossimum | Pinyon groundsmoke Report from Heidel and Fertig (2000) based
on a misidentified specimen.
Pa Alopecurus pratensis Field meadow-foxtail Report from Heidel and Fertig (2000) based
on a misidentified specimen.
Po Calamagrostis Purple reed grass Cited in Lichvar et al. (1985), but specimen
purpurascens from outside BCNRA.
Po Echinochloa crus-galli Large barnyard grass Cited in Lichvar et al. (1985), but specimen
probably misidentified (E. muricata).
Po Elymus scribneri Scribner's wildrye Report from Heidel and Fertig (2000) based
[Agopyron scribneri] on a misidentified specimen.
Po Poa alpina Alpine bluegrass Cited in Lichvar et al. (1985), but specimen
from outside BCNRA.
Po Poa glaucifolia Prairie bluegrass Cited in Lichvar et al. (1985), but specimen
[included in Poa arida by misidentified.
Kartesz and Meacham,
1999)
Po Trisetum spicatum Narrow false oat Cited in Lichvar et al. (1985), but specimens
[Spike trisetum] either misidentified or from outside BCNRA.
Polemoni Phlox multiflora Rocky Mountain phlox Cited in Lichvar et al. (1985), but specimens
from outside BCNRA.
Polemoni Polemonium viscosum Sticky Jacob's-ladder Cited in Lichvar et al. (1985), but specimens
from outside BCNRA.
Polygon Eriogonum mancum Imperfect wild buckwheat Report from Heidel and Fertig (2000) based
[Mancos wild buckwheat] on a misidentified specimen.
Polygon Eriogonum ovalifolium var | Cushion wild bukwheat Cited in Lichvar et al. (1985), but specimen
ovalifolium misidentified.
Polygon Polygonum achoreum Leathery knotweed Cited in Lichvar et al. (1985), but specimen
misidentified.
Polygon Polygonum bistortoides American bistort Cited in Lichvar et al. (1985), but specimens
from outside BCNRA.
Ranuncul Ranunculus macounii Macoun's buttercup Cited in Lichvar et al. (1985), but specimens
from outside BCNRA.
Ranuncul Thalictrum occidentale Western meadow-rue Cited in Lichvar et al. (1985), but specimen
misidentified.
Ros Ivesia gordonii Alpine mousetail Cited in Lichvar et al. (1985), but specimens
from outside BCNRA.
Ros Physocarpus malvaceus Mallow-leaf ninebark Cited in Lichvar et al. (1985), but specimen
misidentified.
Ros Potentilla biennis Biennial cinquefoil Cited in Lichvar et al. (1985), but specimens
from outside BCNRA.
Ros Potentilla diversifolia var. Mountain meadow Cited in Lichvar et al. (1985), but specimens
diversifolia cinquefoil from outside BCNRA.
Ros Potentilla fissa Big-flower cinquefoil Cited in Lichvar et al. (1985), but specimen
misidentified (P. paradoxa)
Salic Salix boothii Booth's willow Cited in Lichvar et al. (1985), but specimen
misidentified (S. bebbiana)
Salic Salix monticola Park willow Cited in Lichvar et al. (1985), but specimen
misidentified (S. bebbiana)
Saxifrag Saxifraga rhomboidea Diamond-leaf saxifrage Cited in Lichvar et al. (1985), but specimens
from outside BCNRA.
Scrophulari | Castilleja angustifolia var. Wavy-leaf Indian- Cited in Lichvar et al. (1985), but specimen
dubia paintbrush misidentified.
[C. chromosa. C.
applegatei var. martinii in
Kartesz and Meacham,
1999]
Scrophulari | Castilleja miniata Great red Indian-paintbrush | Cited in Lichvar et al. (1985), but specimens
from outside BCNRA.
Scrophulari | Castilleja pulchella Showy Indian-paintbrush Cited in Lichvar et al. (1985), but specimens
from outside BCNRA.
Scrophulari | Pedicularis cystopteridifolia | Fern-leaf lousewort Cited in Lichvar et al. (1985), but specimens
from outside BCNRA.
Scrophulari | Penstemon caryi Cary's beardtongue Cited in Lichvar et al. (1985), but specimens
from outside BCNRA.
Scrophulari | Penstemon humilis Low beardtongue Cited in Lichvar et al. (1985), but specimen

misidentified.
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Family Species Name Common Name Comments
(__aceae)
Scrophulari | Penstemon procerus Pincushion beardtongue Cited in Lichvar et al. (1985), but specimens
[P. confertus var. procerus] from outside BCNRA.
Valerian Valeriana edulis Tobacco-root Cited in Lichvar et al. (1985), but specimens
from outside BCNRA.

62




Appendix C.

Unconfirmed Taxa

The following vascular plant species have been reported from Bighorn Canyon National Recreation
Area based on reports from Lichvar et al. (1985), Knight et al. (1987), Akashi (1988), and Heidel
and Fertig (2000), but these reports cannot be confirmed due to a lack of authenticated voucher
material at the RM or BICA herbaria. None of these species could be relocated during field surveys
of BCNRA in 2001.

Family Species Name Common Name Comments
(__aceae)
Api Lomatium simplex var. Great Basin desert-parsley | Cited in Lichvar et al. (1985), but no
simplex voucher specimens found for
[L. triternatum ssp. corroboration and not recorded in 2001
platycarpum] survey
Aster Antennaria racemosa Hooker's pussytoes Cited in Lichvar et al. (1985), but no
voucher specimens found for
corroboration and not recorded in 2001
survey
Aster Oreostemma alpigena var. | Tundra mountaincrown Reported by Heidel in Heidel and Fertig
haydenii [Hayden's alpine aster] (2000), but population could not be
[Aster alpigenus] relocated in 2001 survey for verification.
Aster Picradeniopsis oppositifolia | Opposite-leaf false-bahia Cited in Lichvar et al. (1985) and reported
from Barry's Landing in Lichvar's 1983
field notes. No voucher has been found
and this population was not relocated in
2001 survey.
Aster Senecio serra var. serra Tall ragwort Cited in Lichvar et al. (1985), but no
voucher specimens found for
corroboration and not recorded in 2001
survey
Aster Symphyotrichum Western American aster Cited in Lichvar et al. (1985), but no
ascendens voucher specimens found for
[Aster ascendens, A. corroboration and not recorded in 2001
chilensis var. ascendens] survey
Aster Symphyotrichum foliaceum | Alpine leafy-head American | Cited in Lichvar et al. (1985), but no
var. parryi aster voucher specimens found for
[Aster foliaceus var. parryi] corroboration and not recorded in 2001
survey.
Aster Tetraneuris acaulis var. Stemless four-nerve daisy Lichvar (5907) is an unlabeled specimen
caespitosa of this taxon that may be within BCNRA
[Hymenoxys acaulis var. (exact location cannot be determined and
caespitosal Lichvar's original field book has been lost).
Brassic Arabis lignifera Owens Valley rockcress Reported by Dorn (1978), but specimen
[Boechera lignifera] and presence within BCNRA cannot be
verified. Other reports are based on
misidentifications.
Brassic Cardaria chalepensis Lens-pod hoary-cress Cited in Lichvar et al. (1985), but no
voucher specimens found for
corroboration and not recorded in 2001
survey. Considered a noxious weed in
Montana.
Brassic Draba nemorosa Woodland whitlow-grass Cited in Lichvar et al. (1985), but no
voucher specimens found for
corroboration and not recorded in 2001
survey.
Brassic Sisymbrium loeselii False London rocket Cited in Lichvar et al. (1985), but no
voucher specimens found for
corroboration and not recorded in 2001
survey.
Campanul Triodanis leptocarpa Slim-pod Venus'-looking- Reported by Lichvar et al. (1985) from the
glass north end of BCNRA, but no voucher has
been located for corroboration.
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Family
(__aceae)

Species Name

Common Name

Comments

Campanul

Triodanis perfoliata

Clasping-leaf Venus'-
looking-glass

Reported by Lichvar et al. (1985) from the
north end of BCNRA, but no voucher has
been located for corroboration.

Caryophyll

Silene latifolia ssp. alba
[Lychnis alba)

Bladder-campion

Cited in Lichvar et al. (1985), but no
voucher specimens found for
corroboration and not recorded in 2001
survey.

Cyp

Carex utriculata
[C. rostratal

Northwest Territories sedge
[Beaked sedge]

Cited in Lichvar et al. (1985), but no
voucher specimens found for
corroboration and not recorded in 2001
survey.

Euphorbi

Euphorbia cyparissias

Cypress spurge

Cited in Lichvar et al. (1985), but no
voucher specimens found for
corroboration and not recorded in 2001
survey.

Fab

Amorpha canescens

Leadplant

Mentioned as characteristic of BCNRA
Great Plains flora in Lichvar et al. (1985)
but not cited in checklist and not located in
2001 survey.

Fab

Astragalus kentrophyta
(variety not indicated)

Spiny milkvetch

Reports by Akashi (1988) cannot be
confirmed with voucher specimens.

Fab

Trifolium pratense

Red clover

Cited in Lichvar et al. (1985) and Akashi
(1988) but no voucher specimens found
for corroboration and not recorded in 2001
survey.

Gentian

Frasera speciosa
[Swertia radiata]

Monument-plant
gentian]

[Green

Cited in Lichvar et al. (1985), but no
voucher specimens found for
corroboration and not recorded in 2001
survey.

Junc

Juncus compressus

Round-fruit rush

Reported by Knight et al. (1987), but no
voucher specimen found for confirmation
and not recorded in 2001 survey.

Junc

Juncus regelii

Regel's rush

Cited in Lichvar et al. (1985), but no
voucher specimens found for
corroboration and not recorded in 2001
survey.

Lami

Stachys palustris

Woundwort
[Swamp hedge-nettle]

Cited in Lichvar et al. (1985), but no
voucher specimens found for
corroboration and not recorded in 2001
survey.

Lentibulari

Utricularia macrorhiza
[U. vulgaris, U. major]

Greater bladderwort

Cited in Lichvar et al. (1985), but no
voucher specimens found for
corroboration and not recorded in 2001
survey.

Lili
[Antheric]

Leucocrinum montanum

Star-lily

Cited in Lichvar et al. (1985), but no
voucher specimens found for
corroboration and not recorded in 2001
survey. Lichvar's 1983 field notes indicate
an observation along one BCNRA's
access roads, but exact location is
unclear.

Onagr

Camissonia andina

Blackfoot River suncup

Cited in Lichvar et al. (1985), but no
voucher specimens found for
corroboration and not recorded in 2001
survey.

Orchid

Calypso bulbosa

Fairy-slipper orchid

Mentioned as characteristic of BHCNRA
Rocky Mt flora in Lichvar et al. (1985), but
not cited in checklist and not recorded in
2001 surveys.

Po

Elymus lanceolatus var.
riparius

[Agropyron riparium;
included in var. lanceolatus
by Kartesz and Meacham,
1999; ]

Streamside wild rye

Cited in Lichvar et al. (1985), but no
voucher specimens found for
corroboration and not recorded in 2001
survey.
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Family
(__aceae)

Species Name

Common Name

Comments

Po

Hordeum pusillum

Little barley

Reported by Heidel in Heidel and Fertig
(2000) based on an unvouchered
observation in 1999. Population could not
be relocated for confirmation in 2001.

Po

x Elyhordeum macounii
[Elymus x macounii]

Possibly observed in BCNRA by Heidel,
but confirmation needed.

Polemoni

Gilia pinnatifida
[Aliciella pinnatifida]

Sticky gily-flower

Cited in Lichvar et al. (1985), but no
voucher specimens found for
corroboration and not recorded in 2001
survey.

Polemoni

Gilia tweedyi

Tweedy's gily-flower

Cited in Lichvar et al. (1985), but no
voucher specimens found for
corroboration and not recorded in 2001
survey.

Polemoni

Polemonium occidentale

Western Jacob's-ladder

Cited in Lichvar et al. (1985), but no
voucher specimens found for
corroboration and not recorded in 2001
survey.

Polemoni

Polemonium pulcherrimum

Beautiful Jacob's-ladder

Cited in Lichvar et al. (1985), but no
voucher specimens found for
corroboration and not recorded in 2001
survey.

Polygon

Eriogonum caespitosum

Matted wild buckwheat

Reported in Knight et al. (1987), but no
voucher specimen available for
confirmation.

Pyrol
[Eric]

Orthilia secunda
[Pyrola secundal

Sidebells

Cited in Lichvar et al. (1985), but no
voucher specimens found for
corroboration and not recorded in 2001
survey.

Pyrol
[Eric]

Pyrola asarifolia

Pink wintergreen

Cited in Lichvar et al. (1985), but no
voucher specimens found for
corroboration and not recorded in 2001
survey.

Ranuncul

Delphinium geyeri

Geyer's larkspur

Reported in Heidel and Fertig (2000)
based on a Booth specimen at MONTU
that remains to be verified. Exact location
of collection needs to be determined.

Ranuncul

Myosurus apetalus
[M. aristatus]

Bristly mousetail

Unlabeled specimen from Lichvar may be
from vicinity of BCNRA.

Ros

Argentina anserina
[Potentilla anserina]

Common silverweed

Cited in Lichvar et al. (1985), but no
voucher specimens found for
corroboration and not recorded in 2001
survey.

Ros

Crataegus douglasii

Black hawthorn

Cited in Lichvar et al. (1985), but no
voucher specimens found for
corroboration and not recorded in 2001
survey.

Rubi

Galium trifidum

Three-petal bedstraw

Cited by Lichvar et al. (1985), but no
vocuher specimens found for
corroboration. Heidel made a tentative
observation at T8S R29E S27 in 2001.

Scrophulari

Mimulus suksdorfii

Miniature monkeyflower

Cited in Lichvar et al. (1985), but no
voucher specimens found for
corroboration and not recorded in 2001
survey.

Scrophulari

Penstemon glaber var.
glaber

Western smooth
beardtongue

Cited in Lichvar et al. (1985), but no
voucher specimens found for
corroboration and not recorded in 2001
survey.
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Appendix D.

Potential Vascular Plant Flora of Bighorn Canyon National Recreation Area

The following list contains species that are known from the vicinity of Bighorn Canyon National
Recreation Area in Montana and Wyoming, but which have not yet been documented in the NRA.
Species are considered of “High” probability of occurrence in the study area if they are globally
common and occur in habitat types that are well-represented within the NRA. Species of
“Medium”’probability are less abundant or occur in habitats that are uncommon within the area.
“Low” probability taxa are rare species or occur in habitats that are rare or found just outside the
park’s boundaries. See Appendix A for other codes and definitions.

Family Species Name Common Name Native/ | Probability | Comments

(__aceae) exotic

Amaranth Amaranthus powellii Green amaranth N High Found in adjacent areas of Big
Horn County, WY

Api Lomatium cous Cous-root desert- N Low Most likely at higher elevations

parsley in Carbon County.

Api Lomatium simplex var. Great Basin desert- N Low Potential habitat in foothills of

simplex parsley Pryor Mountains in Carbon
[L. triternatum ssp. County.
platycarpum]

Aster Antennaria dimorpha Cushion pussytoes N Medium Potential habitat in foothills of
Pryor Mountains and in north
unit.

Aster Antennaria media Rocky Mountain N Low Known from vicinity of BCNRA.

[A. alpina var. media] pussytoes Potential habitat most likely at
[Alpine pussytoes] high elevation sites in Carbon
County.

Aster Antennaria parvifolia Little-leaf pussytoes | N High Potential habitat in foothlls of
Pryor Mountains and in north
unit.

Aster Antennaria racemosa Hooker's pussytoes N Medium Potential habitat in coniferous
forests in Carbon County.

Aster Arnica mollis Cordilleran N Low Potential habitat in coniferous

leopardbane forests in Carbon County.

Aster Crepis occidentalis var. | Large-flower hawk's- | N Low Most likely at moderate

costata beard elevations in Big Horn County
WY & Big Horn County, MT.
Aster Erigeron compositus Dwarf mountain N Medium Known from vicinity of BCNRA.
var. discoideus fleabane Potential habitat most likely at
[Cutleaf fleabane] medium to high elevation sites.

Aster Erigeron divergens Spreading fleabane N Medium Most likely at moderate
elevations in Big Horn County
WY & Big Horn County, MT.

Aster Erigeron engelmannii Engelmann's N Medium Most likely at moderate

fleabane elevations in Big Horn County
WY & Big Horn County, MT.

Aster Erigeron peregrinus Subalpine fleabane N Low Most likely at higher elevations

var. callianthemus in Carbon County.
Aster Erigeron speciosus Aspen fleabane N High Previous reports were
misidentified, but potential
habitat is present at higher
elevations in Carbon County.
Aster Eurybia integrifolia Thick-stem wood- N Low Most likely at higher elevations
[Aster integrifolius] aster in Carbon County.

Aster Eurybia merita Behring wood-aster N Low Most likely at higher elevations
[Aster sibiricus var. in Carbon County.
meritus, A. meritus]

Aster Helianthella Nodding dwarf- N Medium Previous reports were

quinquenervis sunflower misidentified, but potential

habitat is present at higher
elevations in Carbon County.

66




Family Species Name Common Name Native/ | Probability | Comments

(__aceae) exotic

Aster Madia glomerata Mountain tarplant N High Weedy native could occur

along roads and trails over
much of the higher elevations
of BCNRA.

Aster Malacothrix torreyi Torrey's desert- N Medium Found in adjacent areas of Big

dandelion Horn County, WY

Aster Oreostemma alpigena Tundra N Medium Observed in vicinity of BCNRA
var. haydenii mountaincrown in Montana by Heidel in 1999,
[Aster alpigenus] [Hayden's alpine but population could not be

aster] relocated in 2001.

Aster Picradeniopsis Opposite-leaf false- N High Reported from Barry's Landing

oppositifolia bahia by Lichvar, but population
could not be confirmed. Boat
ramp development may have
eliminated suitable habitat.

Aster Senecio serra var. Tall ragwort N High Most likely at higher elevations
serra in Carbon County.

Aster Senecio triangularis Arrow-leaf ragwort N Medium Most likely at higher elevations

in Carbon County.

Aster Solidago simplex var. Mt. Albert goldenrod | N Low Most likely at higher elevations
nana in Carbon County.

[S. spathulata var.
nanal

Aster Stenotus acaulis Stemless mock N High Most likely at moderate
[Haplopappus acaulis] goldenweed elevations in Big Horn County

WY & Big Horn County, MT.

Aster Symphyotrichum Western American N High Potential habitat throughout
ascendens aster lower elevation areas of
[Aster ascendens, A. BCNRA.
chilensis var.
ascendens]

Aster Symphyotrichum White heath N Medium Potential habitat in northern
ericoides var. American-aster unit (Big Horn County, MT).
stricticaule
[Aster ericoides var.
stricticaulis]

Aster Symphyotrichum Alpine leafy-head N Medium Most likely at higher elevations
foliaceum var. parryi American aster in Carbon County.

[Aster foliaceus var.
parryi]

Aster Symphyotrichum Mountain American N Low Most likely at higher elevations
spathulatum aster in Carbon County.

[Aster occidentalis]
Aster Tetradymia spinosa Short-spine N High Observed just outside BNCRA
horsebrush boundaries by Heidel in 1999.

Aster Tetraneuris acaulis var. | Stemless four-nerve | N High An unlabeled collection by
caespitosa daisy Lichvar is probably from the
[Hymenoxys acaulis general vicinity of BCNRA.
var. caespitosal

Boragin Cryptantha caespitosa Tufted cat's-eye N Medium Reported from Big Horn

County in Dorn (2001), but
these may represent
misidentified C. cana.

Boragin Lappula cenchrusoides | Great Plains N Medium Most likely at moderate

sheepburr elevations in Big Horn County
WY & Big Horn County, MT.

Boragin Mertensia viridis Green bluebells N Medium Known from vicinity of BCNRA.
[included in M. Potential habitat most likely at
oblongifolia by Kartesz medium to high elevation sites.
and Meacham 1999]

Boragin Plagiobothrys scouleri Meadow popcorn- N High Potential habitat along
var. hispidulus flower Yellowtail Reservoir in Bighorn

County, WY and Big Horn
County, MT.
Brassic Arabis drummondii Canadian rockcress | N High Most likely at higher elevations

[Boechera angustifolia]

in Carbon County.
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(__aceae) exotic
Brassic Arabis hirsuta Hairy rockcress N Medium Most likely at higher elevations
in Carbon County.
Brassic Arabis lignifera Owens Valley N Low Reported by Dorn (1978) from
[Boechera lignifera] rockcress vicinity of BCNRA, but
specimen cannot be relocated
and may be misidentified.
Potential habitat at lower
elevations in Bighorn County,
WY and Carbon County.
Brassic Cardaria chalepensis Lens-pod hoary- E Medium Potential habitat along roads
cress and trails at lower elevations.
Brassic Lepidium densiflorum Miner's pepperwort N Medium Most likely at moderate
var. densiflorum elevations in Big Horn County
WY & Big Horn County, MT.
Callitrich Callitriche palustris Vernal water- N Medium Potential habitat along margins
starwort of Yellowtail Reservoir.
Campanul Triodanis leptocarpa Slim-pod Venus'- N High Reported by Lichvar et al.
looking-glass (1985) from northern end of
BCNRA.
Campanul Triodanis perfoliata Clasping-leaf N High Reported by Lichvar et al.
Venus'-looking-glass (1985) from northern end of
BCNRA.
Caryophyll | Arenaria congesta var. Ball-head sandwort N High Observed in 2001 on east
lithophila flanks of Pryor Mountain, just
[Eremogene congesta outside the NRA.
var. lithophila)
Caryophyll | Moehringia lateriflora Blunt-leaf groove- N High Potential habitat in Big Horn
[Arenaria lateriflora) sandwort County, MT on slopes above
dam.
Caryophyll | Silene drummondii Drummond's N Medium Most likely at higher elevations
catchfly in Carbon County.
Caryophyll | Silene latifolia ssp. alba | Bladder-campion E Medium No voucher - high prob.
[Lychnis alba)
Caryophyll | Spergularia rubra Ruby sand-spurry E High Potential habitat along margins
of Yellowtail Reservoir.
Chenopodi | Chenopodium foliosum | Leafy goosefoot N High Most likely at higher elevations
[C. capitatum var. in Carbon County.
parvicapitatum, C.
overi
Chenopodi | Chenopodium simplex Giant-seed N Low Most likely at moderate
goosefoot elevations in Big Horn County
WY & Big Horn County, MT.
Chenopodi | Endolepis suckleyi Suckley's saltbush N High Potential habitat in shale
[Atriplex suckleyi] barren habitats in Big Horn
County, WY.
Chenopodi | Suaeda calceoliformis Paiuteweed N Medium Potential habitat in shale-clay
wetland habitats in Big Horn
County, WY.
Cyper Carex phaeocephala Mountain hare N Medium Most likely at higher elevations
sedge in Carbon County.
Cyper Carex raynoldsii Raynold's sedge N Low Most likely at higher elevations
in Carbon County.
Cyper Carex utriculata Northwest Territories | N High Potential habitat along
[C. rostrata) sedge Yellowtail Reservoir in Bighorn
[Beaked sedge] County, WY and Big Horn
County, MT.
Dryopterid | Polystichum lonchitis Mountain holly fern N Low Known from vicinity of BCNRA.
[Aspleni] Potential habitat most likely at
high elevation sites in Carbon
County.
Dryopterid | Woodsia scopulina Rocky Mountain cliff | N Medium Potential habitat in northern
[Aspleni] fern unit (Big Horn County, MT).
Eric Vaccinium scoparium Grouseberry N Low Most likely at higher elevations
[Grouse in Carbon County.
whortleberry]
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Fab Astragalus alpinus Alpine milkvetch N Medium Most likely at higher elevations
in Carbon County.

Fab Astragalus eucosmus Elegant milkvetch N Low Most likely at higher elevations
in Carbon County.

Fab Astragalus kentrophyta | Spiny milkvetch N Medium Potential habitat in foothlls of

var. tegetarius Pryor Mountains and in north
unit.

Fab Astragalus tenellus Loose-flower N High Potential habitat in northern

milkvetch unit (Big Horn County, MT).

Fab Astragalus vexilliflexus Bent-flower N Medium Potential habitat in northern

milkvetch unit (Big Horn County, MT).

Fab Hedysarum occidentale | Western sweet- N Low Potential habitat in northern

vetch unit (Big Horn County, MT).

Fab Hedysarum Yellow sweet-vetch N Low Known from vicinity of BCNRA.

sulphurescens Potential habitat most likely at
medium to high elevation sites.

Fab Lupinus sericeus Pursh's silky lupine N Medium Most likely at moderate
elevations in Big Horn County
WY & Big Horn County, MT.

Fab Oxytropis sericea var. Rocky Mountain N Medium Most likely at moderate

sericea locoweed elevations in Big Horn County
WY & Big Horn County, MT.

Fab Trifolium pratense Red clover E High Most likely at low elevation
disturbed sites in Big Horn
County, WY and Big Horn
County, MT.

Fab Trifolium repens White clover E High Most likely at low elevation
disturbed sites in Big Horn
County, WY and Big Horn
County, MT.

Gentian Frasera speciosa Monument-plant N Medium Most likely at medium to high

[Swertia radiata] [Green gentian] elevations in Montana
counties.

Gentian Gentianella amarella Autumn dwarf- N Medium Potential habitat in northern

var. amarella gentian unit (Big Horn County, MT).

Gerani Geranium richardsonii White crane's-bill N High Potential habitat in northern
unit (Big Horn County, MT).

Halorag Myriophyllum sibiricum | Siberian water-milfoil | N High Potential habitat along
Yellowtail Reservoir in Bighorn
County, WY and Big Horn
County, MT.

Hydrophyll | Nemophila breviflora Great Basin baby- N Medium Most likely at higher elevations

blue-eyes in Carbon County.

Isoet Isoetes bolanderi Bolander's quillwort N Low Potential habitat in northern
unit (Big Horn County, MT).

Junc Juncus compressus Round-fruit rush E High Potential habitat along
Yellowtail Reservoir in Bighorn
County, WY and Big Horn
County, MT.

Junc Juncus confusus Colorado rush E Medium Known from vicinity of BCNRA.
Potential habitat most likely at
medium elevation sites.

Junc Juncus parryi Parry's rush N Low Known from vicinity of BCNRA.
Potential habitat most likely at
high elevation sites in Carbon
County.

Junc Luzula parviflora Small-flower wood- N Medium Most likely at higher elevations

rush of Montana counties.

Lami Prunella vulgaris Common self-heal N Medium Most likely at higher elevations
of Montana counties.

Lami Stachys palustris Woundwort N High Most likely at higher elevations

[Swamp hedge- of Montana counties.
nettle]
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Lentibulari | Utricularia macrorhiza Greater bladderwort | N Medium Potential habitat along

[U. vulgaris, U. major] Yellowtail Reservoir in Bighorn
County, WY and Big Horn
County, MT.

Lili Leucocrinum Star-lily N Medium Potential habitat occurs at

[Antheric] montanum medium to high elevation
areas, mostly in Montana
counties.

Lili Allium brevistylum Short-stem onion N Medium Most likely at higher elevations

[Alli] of Montana counties.

Lili Streptopus Clasping twisted- N Medium Most likely at higher elevations

[Calochort] | amplexicaulis stalk in Carbon County.

Loas Mentzelia dispersa Nevada blazing-star | N High Potential habitat in northern
unit (Big Horn County, MT).

Onagr Camissonia andina Blackfoot River N High Most likely at moderate

suncup elevations in Big Horn County
WY & Big Horn County, MT.
Onagr Gayophytum diffusum Spreading N High Most likely at moderate
ssp. parviflorum groundsmoke elevations in Big Horn County
[G. diffusum var. WY & Big Horn County, MT.
strictipes]
Po Alopecurus aequalis Short-awn meadow- | N High Potential habitat along
foxtail Yellowtail Reservoir in Bighorn
County, WY and Big Horn
County, MT.
Po Calamagrostis Bluejoint N Medium Potential habitat along
canadensis [Bluejoint reedgrass] Yellowtail Reservoir in Bighorn
County, WY and Big Horn
County, MT.
Po Calamagrostis Purple reed grass N Medium Known from vicinity of BCNRA.
purpurascens Potential habitat most likely at
high elevation sites in Carbon
County.

Po Danthonia intermedia Timber wild oatgrass | N Medium Most likely at higher elevations
in Carbon County.

Po Echinochloa crus-galli Large barnyard E Low Most likely at low elevation

grass disturbed sites in Big Horn
County, WY and Big Horn
County, MT.

Po Elymus lanceolatus var. | Streamside wild rye | N High Potential habitat throughout

lanceolatus BCNRA.

Po Eremopyrum triticeum Annual false E Medium Most likely at moderate

[Agropyron triticeum) wheatgrass elevations in Big Horn County
WY & Big Horn County, MT.

Po Hordeum pusillum Little barley N Medium Most likely at moderate
elevations in Big Horn County
WY & Big Horn County, MT.

Po Phleum alpinum Mountain timothy N Low Most likely at higher elevations
in Carbon County.

Po Poa alpina Alpine bluegrass N Low Known from vicinity of BCNRA.
Potential habitat most likely at
high elevation sites in Carbon
County.

Po Poa wheeleri Wheeler's bluegrass | N Medium Most likely at higher elevations

[P. nervosa var. in Carbon County.
wheeleri
Po Trisetum spicatum Narrow false oat N Low Known from vicinity of BCNRA.
[Spike trisetum] Potential habitat most likely at
high elevation sites in Carbon
County.
Po x Elyhordeum macounii N High Possibly observed in BCNRA
[Elymus x macounii] by Heidel, but confirmation
needed.
Polemoni Gilia pinnatifida Sticky gily-flower N High Most likely at moderate

[Aliciella pinnatifida]

elevations in Big Horn County
WY & Big Horn County, MT.
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Polemoni Gilia tweedyi Tweedy's gily-flower | N High Most likely at moderate

elevations in Big Horn County
WY & Big Horn County, MT.

Polemoni Ipomopsis congesta Ballhead skyrocket N Medium Most likely at moderate

var. congesta elevations in Big Horn County
WY & Big Horn County, MT.

Polemoni Phlox gracilis ssp. Slender phlox N Medium Most likely at moderate
humilis  [Microsteris elevations in Montana
gracilis var. humilior] counties.

Polemoni Phlox multiflora Rocky Mountain N Medium Most likely at higher elevations

phlox of Montana counties.

Polemoni Polemonium Western Jacob's- N Low Most likely at moderate
occidentale ladder elevations in Big Horn County,

MT.
Polemoni Polemonium Beautiful Jacob's- N Low Most likely at moderate
pulcherrimum ladder elevations in Big Horn County,
MT.
Polemoni Polemonium viscosum Sticky Jacob's- N Low Known from vicinity of BCNRA.
ladder Potential habitat most likely at
high elevation sites in Carbon
County.
Polygon Eriogonum Matted wild N Low Most likely at moderate
caespitosum buckwheat elevations in Big Horn County,
MT.
Polygon Polygonum achoreum Leathery knotweed N High Most likely at low elevation
disturbed sites in Big Horn
County, WY and Big Horn
County, MT.

Polygon Polygonum douglasii Douglas' knotweed N High Potential habitat in northern
var. douglasii unit (Big Horn County, MT).

Polygon Polygonum White-margin N Medium Potential habitat in northern
polygaloides var. knotweed unit (Big Horn County, MT).
confertiflorum
[P. kelloggii var.
confertiflorum)

Polygon Rumex stenophyllus Narrow-leaf dock E Medium Most likely at low elevation

disturbed sites in Big Horn
County, WY and Big Horn
County, MT.

Portulac Lewisia pygmaea Alpine bitterroot N Low Most likely at higher elevations

of Montana counties.

Primul Androsace Pygmy-flower rock- N High Most likely at higher elevations
septentrionalis var. jasmine of Montana counties.
subulifera

Primul Glaux maritima Sea-milkwort N High Potential habitat in saline

[Myrsin] wetlands along Yellowtail

Reservoir.

Pyrol Orthilia secunda Sidebells N Medium Most likely at higher elevations

[Eric] [Pyrola secundal in Carbon County.

Pyrol Pyrola asarifolia Pink wintergreen N Low Most likely at higher elevations

[Eric] in Carbon County.

Ranuncul Clematis hirsutissima Sugarbowls N Medium Most likely at higher elevations

of Montana counties.

Ranuncul Delphinium geyeri Geyer's larkspur N Medium Known from vicinity of BCNRA

in Montana from an historical
collection by Booth. Potential
habitat also occurs in Big Horn
County, WY.

Ranuncul Myosurus apetalus Bristly mousetail N Medium Potential habitat along

[M. aristatus] Yellowtail Reservoir in Bighorn
County, WY and Big Horn
County, MT.
Ranuncul Ranunculus flammula Greater creeping N Medium Potential habitat along

var. filiformis

spearwort

Yellowtail Reservoir in Bighorn
County, WY and Big Horn
County, MT.
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Ranuncul Ranunculus Sagebrush buttercup | N Medium Most likely at higher elevations
glaberrimus var. of Montana counties.
ellipticus

Ranuncul Ranunculus macounii Macoun's buttercup N Medium Most likely at higher elevations

of Montana counties.

Rhamn Ceanothus velutinus Tobacco-brush N Low Most likely at higher elevations

[Buckbrush] of Montana counties.

Ros Argentina anserina Common silverweed | N High Potential habitat along

[Potentilla anserinal Yellowtail Reservoir in Bighorn
County, WY and Big Horn
County, MT.

Ros Crateagus douglasii Black hawthorn N High Potential habitat in northern

unit (Big Horn County, MT).

Ros Ivesia gordonii Alpine mousetail N Medium Most likely at higher elevations

in Carbon County.

Ros Potentilla biennis Biennial cinquefoil N High Potential habitat along

Yellowtail Reservoir in Bighorn
County, WY and Big Horn
County, MT.

Ros Potentilla concinna var. | Red cinquefoil N Medium Most likely at higher elevations
concinna of Montana counties.

Ros Potentilla diversifolia Mountain meadow N Low Known from vicinity of BCNRA.
var. diversifolia cinquefoil Potential habitat most likely at

high elevation sites in Carbon
County.

Ros Potentilla glandulosa Sticky cinquefoil N Medium Most likely at higher elevations
var. pseudorupestris of Montana counties.

Ros Potentilla pulcherrima Soft cinquefoil N Medium Most likely at higher elevations
[P. gracilis var. of Montana counties.
pulcherrima]

Rubi Galium bifolium Twin-leaf bedstraw N High Potential habitat in semi-

disturbed areas throughout
BCNRA
Rubi Galium trifidum Three-petal N High Potential habitat along
bedstraw Yellowtail Reservoir in Bighorn
County, WY and Big Horn
County, MT.
Ruppi Ruppia cirrhosa Spiral ditch-grass N Low Potential habitat along
[R. maritimal) Yellowtail Reservoir in Bighorn
County, WY and Big Horn
County, MT.
Saxifrag Saxifraga rhomboidea Diamond-leaf N Low Known from vicinity of BCNRA.
saxifrage Potential habitat most likely at
high elevation sites in Carbon
County.

Scrophulari | Castilleja cusickii Cusick's Indian- N Low Most likely at higher elevations

paintbrush of Montana counties.

Scrophulari | Castilleja miniata Great red Indian- N Low Known from vicinity of BCNRA.

paintbrush Potential habitat most likely at
high elevation sites in Carbon
County.

Scrophulari | Penstemon caryi Cary's beardtongue N Medium Voucher from outside BCNRA

Scrophulari | Penstemon eriantherus | Fuxxy-tongue N Low Potential habitat in low
var. cleburnei beardtongue elevation areas of Big Horn

County, WY.

Scrophulari | Penstemon glaber var. | Western smooth N Medium Most likely at higher elevations
glaber beardtongue of Montana counties.

Scrophulari | Penstemon procerus Pincushion N Medium Known from vicinity of BCNRA.
[P. confertus var. beardtongue Potential habitat most likely at
procerus]) high elevation sites in Carbon

County.

Scrophulari | Veronica serpyllifolia Thyme-leaf N Medium Most likely at higher elevations
var. humifusa speedwell of Montana counties.

Solan Hyoscyamus niger Black henbane E Medium Potential habitat in semi-

disturbed areas throughout
BCNRA
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Valerian Valeriana edulis Tobacco-root N Low Known from vicinity of BCNRA.
Potential habitat most likely at
high elevation sites in Carbon
County.

Viol Viola praemorsa ssp. Upland yellow violet | N Medium Most likely at higher elevations

liguifolia
[V. praemorsa var.
altior]

of Montana counties.

73




