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Abstract

In 2005-2006, the National Park Service’s Northern Colorado Plateau Network received funding

to develop a revised checklist of the vascular plant flora of Fossil Butte National Monument. This
entailed a thorough review of existing literature, re-examination of specimens from the Fossil Butte
National Monument herbarium and other state and national museum collections, and additional field
work to corroborate unverified species reports or locate new species. Based on this study, 546 vascu-
lar plant taxa have been confirmed or reliably reported as occuring in the monument (509 are known
from validated herbarium specimens and 37 from unvouchered literature reports). Another 68 species
formerly considered part of the monument flora have now been shown to be falsely reported. The cur-
rent flora of Fossil Butte National Monument represents about 19.5% of the known flora of Wyoming,
and 36.7% of the flora of the Wyoming Basins ecoregion within Wyoming. At least eight of these taxa
are considered species of concern by the state natural heritage program. Introduced plants make up
13.2% of the monument flora (72 species), of which 10 species are considered noxious weeds by the
State of Wyoming. Further surveys in Fossil Butte National Monument are likely to find additional new
species (114 are known from similar habitats outside the monument boundary), especially among late-
season flowering, weedy, or wetland taxa.
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1 Introduction

In 2006, the National Park Service (NPS) estab-
lished a cooperative agreement with the Univer-
sity of Wyoming, through the Rocky Mountains
Cooperative Ecosystem Studies Unit, to produce
a series of technical reports summarizing the vas-
cular plant flora of each of the 16 national park
units of the Northern Colorado Plateau Network
(NCPN). These reports are based on existing in-
formation in the park service’s NPSpecies data-
base system and augmented by further data min-
ing, reviews of state and regional herbaria, and
new field surveys to resolve the status of many re-
ported and unconfirmed species. The objective of
these reports is to summarize the current state of
knowledge of the flora of each park for the bene-
fit of NPS biologists and interpretive staff, outside
researchers, and the general public. The following
report addresses the vascular flora of Fossil Butte
National Monument, in southwestern Wyoming.
Other NCPN park units are addressed in sepa-
rate reports.

1.1 Background and justification

One of the primary missions of the NPS is “to
conserve unimpaired the natural and cultural
resources and values of the national park system
for the enjoyment of this and future generations”
(NPS 2000). Due to their high degree of protec-
tion and distribution across a wide variety of hab-
itat types, the nation’s national park units make a
significant contribution to the protection of bio-
logical diversity (Noss and Cooperrider 1994).
Unfortunately, the full contribution of the NPS
system is not known, as many park units have
traditionally lacked comprehensive biological in-
ventories or monitoring programs to identify the
composition and condition of their biota. Know-
ing the status of park flora and fauna is critical for
effective park management and for systematically
identifying and filling gaps in the nation’s protect-
ed area network (Margules and Pressey 2000).

To rectify this shortcoming, Congress passed
the National Parks Omnibus Management Act
in 1998 to provide guidance and funding for an
inventory and monitoring program across the
entire National Park System. Since 2000, the
NCPN Inventory and Monitoring Program has
been developing and verifying species lists of
vertebrates and vascular plants for each park unit

in the network (Evenden et al. 2002). This effort
has entailed reviewing existing species checklists,
corroborating the identification of specimens in
park museum and herbarium collections, locat-
ing additional specimen records from other mu-
seums, mining relevant literature and datasets,
and conducting field surveys to locate new taxa
or confirm unsubstantiated reports.t All of these
data have been synthesized in NPSpecies, the
park service’s standardized database for docu-
menting park status (present, probably present,
unconfirmed, falsely reported), abundance, resi-
dency, nativity, and rarity. With the production of
a technical series of reports on the flora of each
park, the NPSpecies data will now be available to
abroader audience.

1.2 Objectives

The objectives of this project were to:

1. Document the current status (present,
reported, potential, or falsely reported) of
all vascular plant species that have been
cited as occurring in Fossil Butte National
Monument based on a review of herbarium
collections and past literature.

2. Develop an annotated checklist of the flora
of Fossil Butte National Monument with
supplemental information on taxonomic
synonyms, distribution, within-park abun-
dance, flowering period, growth form, nativ-
ity, habitat, and sources for each record.

1.3 Study area

1.3.1 History and setting

Fifty million years ago, the area that is now Fos-
sil Butte was located at the bottom of a large,
freshwater lake enclosed by steep mountains
(analogous to the Rift Valley lakes of central Af-
rica today). During its two million-year existence,
Fossil Lake gradually filled with fine sediments
that entombed hundreds of different species of
freshwater fish, invertebrates, primitive mam-
mals, bats, giant turtles, crocodiles, birds, and a
variety of subtropical plants. This Eocene time
capsule remained unopened until the mid-1880s,
when quarries were established at Fossil Butte
and adjacent ridges at the north end of Fossil
Basin (McGrew and Casilliano 1975). Since that
time, several million fossil specimens have been

*Taxa refer to all named species, subspecies, and varieties.
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quarried from the Fossil Butte area for museums
and private collectors (Grande 1998).

Fossil Butte National Monument (NM) was es-
tablished in October 1972, to preserve this glob-
ally significant paleontological and geological
resource “. . . for the benefit and enjoyment of
present and future generations . . . and to pro-
vide for the display and interpretation of scien-
tific specimens. . . . ” (Evenden et al. 2002). The
monument is located at the southern end of the
Tunp Range in southern Lincoln County, Wyo-
ming, approximately 12 miles west of Kemmerer
on U.S. Highway 30 (Figure 1.3.1). The bound-
aries of the monument encompass Fossil Butte
and Cundick Ridge, two sedimentary ridges that
rise approximately 1,000 feet above the valley of
Chicken Creek. The entire monument covers an
area of 3,318 hectares (8,200 acres). Fossil Butte
NM has a cool, dry, continental climate. Precipi-
tation averages 9-12 inches (229-305 mm) and is
distributed year-round with a small peak in May
and June (Jones 1993). Summer daytime tem-
peratures can exceed 90° F (with nighttime lows
below 50° F), while winter lows can reach -30° F
(Evenden et al. 2002).

1.3.2 Geology

Fossil Butte NM is located near the north end of
the Fossil Basin, a long depression amid a series
of north-south trending ridges of the Overthrust
Belt (Lageson and Spearing 1988). During the
Eocene, approximately 50 million years ago, the
basin was hydrologically closed and inundated by
a shallow, freshwater lake (Fossil Lake) that cov-
ered much of southwestern Wyoming. Over a two
million-year period, the lake was gradually filled
by river delta deposits that gave rise to the Wasatch
Formation. Portions of the lake also were covered
by fine-grained, dolomitic marlstone (also known
as oil shale), which comprises much of the Green
River Formation. The shoreline of the lake shift-
ed often, resulting in frequent interfingering of
the Wasatch and Green River formations. These
lake deposits were uplifted several thousand feet
during the Laramide Orogeny in the late Eocene
and have been gradually eroding ever since. To-
day, remnants of the Green River Formation are
exposed on the summit and upper slopes of Fos-
sil Butte and Cundick Ridge, while the colorful
badlands forming the lower slopes of these ridges
consist of Wasatch deposits (McGrew and Casil-
liano 1975). Two members of the Green River
Formation are present, with the Angelo Member
located above the fossil-rich Fossil Butte Mem-

ber. Colluvial and alluvial Quaternary sediments
consisting of gravel, sand, silt, and clay cover the
valley bottom of the Chicken Creek drainage.

1.3.3 Vegetation

Dorn and others (1984) and Jones (1993) recog-
nized 12-13 vegetation types in Fossil Butte NM;
this classification is currently being revised by
the NCPN (in ed.). Nearly three-quarters of the
monument is dominated by three different taxa
of sagebrush. Mountain big sagebrush (Artemisia
tridentata var. vaseyana) predominates on deep,
loamy soils on the summit of Cundick Ridge and,
to a lesser extent, on the top of Fossil Butte. This
taxon is gradually replaced by basin big sagebrush
(A. tridentata var. tridentata) on lower slopes or
gravelly stream deposits in the bottom of Fos-
sil Basin, usually associated with outcrops of the
Wasatch Formation or Quaternary alluvium. Al-
kali sagebrush (A. arbuscula) becomes dominant
on clay-rich soils found over much of the valley
floor or in scattered inclusions on ridge slopes.
Some low ridges within the Chicken Creek Val-
ley are locally dominated by western wheatgrass
(Elymus smithii), Sandberg bluegrass (Poa secun-
da), and a variety of perennial forbs, rather than
sagebrush (Jones 1993).

Several mountain shrub and forest communi-
ties occur on the upper slopes of Fossil Butte
and Cundick Ridge. Small patches of mountain
shrub vegetation (dominated by alder-leaf moun-
tain mahogany, Cercocarpus montanus, and Utah
serviceberry, Amelanchier utahensis) occur in-
terspersed with mountain big sagebrush on the
slopes of Cundick Ridge. Mountain shrub com-
munities may be seral to mixed-timber forests of
Douglas-fir (Pseudotsuga mengziesii) and limber
pine (Pinus flexilis), especially on north-facing
slopes. Stands of quaking aspen (Populus tremu-
loides) are found on north-facing slopes and ar-
eas associated with drifting snow or seeps (Jones
1993). Barren, wind-swept rims and slopes on the
west and south ends of Fossil Butte and Cundick
Ridge support cushion plant communities that
contain several of the monument’s rarer species,
including the narrowly endemic tufted twinpod
(Physaria condensata) (Fertig 2000).

The banks of Chicken Creek support wet mead-
ow vegetation consisting of beaked sedge (Carex
utriculata), blackcreeper sedge (C. praegracilis),
and Nebraska sedge (C. nebrascensis) in wet areas
and tufted hairgrass (Deschampsia cespitosa) and
Baltic rush (Juncus balticus) on slightly drier sites.
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Small patches of saline vegetation, dominated
by greasewood (Sarcobatus vermiculatus) and
saltbush (Atriplex) also occur near the creek and
support populations of the rare entire-leaf pep-
perwort (Lepidium integrifolium) (Fertig 2000).
Perennial springs at the base of Fossil Butte and
Cundick Ridge have small thickets of yellow wil-
low (Salix eriocephala var. watsonii) and narrow-
leaved cottonwood (Populus angustifolia) or silver
sagebrush (Artemisia cana)l/sedge communities
(Jones 1993; Springer et al. 2006).

1.3.4 Previous botanical studies

George Letterman was probably the first botanist
to explore the area around Fossil Butte, stopping
briefly at the Fossil Station train stop (probably in
the vicinity of Twin Creek) in 1885 (Table 1.3.4).
The full extent of Letterman’s collecting is not
known, but he did collect entire-leaf pepperwort,
arare species also found in Fossil Butte NM (Fer-
tig 2000; Heidel 2004; Hitchcock 1936).

The first systematic study of the vegetation of
Fossil Butte NM occurred in 1973, less than a
year after the monument was formally estab-
lished. The National Park Service hired Dr. Alan
Beetle and C. B. Marlow, of the University of Wy-
oming’s Department of Range Management, to
create a baseline vegetation map and assess range
conditions. Beetle and Marlow (1974) recorded
13 main vegetation types for the monument and
compiled a checklist of 78 vascular plant species
(now recognized as 72 taxa with the elimination
of synonyms, misidentifications, and specimens
from outside the monument as documented by
Fertig [2000]).

William Litzinger collected approximately 200
voucher specimens in 1977, in the course of con-
ducting vegetation transect studies and devel-
oping the Fossil Butte NM herbarium (FOBU).
Through his efforts, 132 new species were added
to the monument flora, bringing the total number
of reported species to just over 200 (Table 1.3.4,
Figure 1.3.4) (Litzinger 1977; Fertig 2000).

In 1984, the National Park Service hired Robert
and Jane Dorn and Robert Lichvar, of Mountain
West Environmental Services, to study grazing
impacts and revise Beetle and Marlow’s 1974 veg-

etation map. Dorn and others (1984) produced a
detailed vegetation map depicting 12 major veg-
etation types and compiled a checklist of 347
vascular plants for Fossil Butte NM. In all, Dorn
and colleagues reported 181 new species for the
monument, of which all but 28 have since been
corroborated with voucher specimens.

George Jones, plant ecologist with the Wyoming
Natural Diversity Database, conducted a follow-
up vegetation mapping study for the National
Park Service in 1992. Jones (1993) reported two
new sedge species for the monument. Recently,
Bonnie Heidel reported a third new sedge, mead-
ow sedge (Carex praticola), from Jones’s collec-
tions deposited at the Univeristy of Wyoming. C.
praticola was not cited in Jones’s 1993 species list,
nor has it previously been collected in Lincoln
County. This species is tentatively included in the
flora of Fossil Butte NM (Appendix A), but actu-
ally may have been collected by Jones in the Ab-
saroka Range, on another research project, and
mislabeled.

Clay Kyte, long-time (and recently retired) sea-
sonal ranger and naturalist for Fossil Butte NM,
began filling in gaps in the FOBU herbarium in
1994. From 1994 to 2000, Kyte added 101 new
taxa to the monument flora and collected speci-
mens for more than 100 other species previously
reported (but not vouchered) by Dorn and oth-
ers (1984) or Beetle and Marlow (1974). With the
addition of Kyte’s collections, the documented
flora of Fossil Butte NM reached 505 taxa in 2000
(Fertig 2000).

Since 2000, Kyte has added 47 new species vouch-
ers and one additional unvouchered record for
the monument. Rebecca Harms and Clay Kyte
collected seven new wetland plants during an in-
ventory of seeps and springs in 2005 (Springer et
al. 2006). Vegetation mappers with the NCPN (in
ed.) contributed two additional species reports
during 2005 fieldwork. Katie Moon, a graduate
student at Brigham Young University, made 15
collections from Fossil Butte NM in 2006, as part
of her floristic survey of northeastern Utah and
adjacent Wyoming, but added no new taxa to the
monument checklist.
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Table 1.3.4. Chronology of plant-collecting efforts in Fossil Butte National Monument.

Year

Collector(s)

# of new

taxa

Comments

1885

G. Letterman

0

George Letterman collected entire-leaf pepperwort (Lepidium integrifolium var.
integrifolium) near “Fossil Station” (Fertig 2000; Hitchcock 1936). The train siding
was apparently located east of the current site of Fossil Butte NM (closer to the coal
seams west of Kemmerer) in the 1880s, and so this collection probably came from
the Twin Creek drainage, rather than Chicken Creek.

1973

A. A. Beetle
and C. B.
Marlow

67 (+5
reported)

Alan Beetle and C. B. Marlow, of the University of Wyoming, reported 78 vascular
plant taxa (72 by modern count, based on synonyms, misidentifications, and
specimens documented outside the monument) while conducting a baseline
assessment of range conditions and developing a vegetation map (Beetle and
Marlow 1974).

1977

W. J. Litzinger

132

William Litzinger documented at least 132 new species for the monument while
conducting vegetation studies and developing the FOBU herbarium. Litzinger’s
1977 checklist of the Fossil Butte NM flora cited nearly 200 plant species in 137
genera and 46 families (Evenden et al. 2002).

1984

R. Dorn, J.
Dorn, R. Lichvar

153 (+ 28
reported)

Dorn and others (1984) produced a revised monument checklist with 347 plant
species based on their vegetation mapping and classification project for the
National Park Service. Of the 181 new taxa reported by Robert and Jane Dorn and
Robert Lichvar, 153 have since been corroborated with vouchers by Clay Kyte, but
28 have still not been relocated.

1992

G. P. Jones

George Jones, of the Wyoming Natural Diversity Database, documented 3 new
sedge species while conducting a vegetation study of Fossil Butte (Jones 1993). One
of Jones's collections, meadow sedge (Carex praticola), may have actually come
from the Absaroka Range in northwestern Wyoming.

1994-
1999

C. Kyte

100 (+ 1
reported)

Beginning in 1994, Fossil Butte NM seasonal naturalist Clay Kyte systematically
catalogued and vouchered the flora of the monument, adding 100 new species
to the local flora and confirming species previously reported by Dorn and others
(1984) and Beetle and Marlow (1974).

2000-
2003

C. Kyte

37 (+ 1
reported)

Kyte's collecting efforts continued into the new millenium, with 38 additional
species confirmed or reported, including 27 since 2001 that were not included in
the monument species list of Fertig (2000).

2004-
2006

C. Kyte &

W. Fertig,

R. Harms,

and NCPN
vegetation
mapping team,
K. Moon (BYU)

17 (+ 2
reported)

Since 2004, Clay Kyte, Walter Fertig, and Rebecca Harms have collected 17 new
species for the Fossil Butte NM flora, focusing primarily on wetland and weedy
species (Springer et al. 2006). Vegetation mappers from the NCPN (in ed.) added
two new species reports during their field work in 2005. Katie Moon, graduate
student at Brigham Young University, collected 15 species in Fossil Butte in 2006,
but none was new to the monument.
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2 Methods

In July 2004, we reviewed all mounted speci-
mens in the Fossil Butte National Monument
herbarium to determine whether each was cor-
rectly identified to species, subspecies, or variety
following the nomenclature of Dorn (2001). As
necessary, we made corrections and annotations
to each specimen and to the voucher records in
the monument’s Automated National Cataloging
System (ANCS+) and NPSpecies database.

Based on this herbarium work and a review of
monument references (Beetle and Marlow 1974;
Dorn et al. 1984; Fertig 2000; Jones 1993; NCPN
in ed.; Springer et al. 2006), we developed four
lists:

1. Arevised checklist of species that were pres-
ent in the park (confirmed by an authenti-
cated voucher; included in Appendices A
and D);

2. Alist of species that were reported in the lit-
erature but not corroborated with a voucher
(equivalent to “probably present” in NPSpe-
cies terminology; included in Appendices A
and D);

3. Alist of potential species (“unconfirmed”
in NPSpecies) known from the vicinity of
Fossil Butte National Monument based on
Fertig (2000) (included in Appendix B); and

4. Alist of species that are now known to be
misidentified or highly questionable (Ap-
pendix C).

Each list was annotated with supplemental in-
formation on life form, geographic range (within
the context of Wyoming), population size in the
monument (derived from NCPN in ed.; Springer
et al. 2006; and field observations), lowering pe-
riod, distribution across general vegetation types,
nativity, data source (collector and collection
number from a sample specimen or literature cita-
tion), year of earliest collection (from herbarium
records), and relevant synonymy and taxonomic
problems (based on review of Barkworth et al.
2003, 2007; Barneby 1989; Cronquist 1994; Cron-
quist et al. 1972, 1977, 1984, 1997; Flora of North
America Editorial Committee 1993, 1997, 2000,
2002a, 2002b, 2003, 2005, 2006a, 2006b, 2006c¢;
Holmgren et al. 2005; Weber and Wittmann 2001;
and Welsh et al. 2003). The annotations to these
lists and label data from the FOBU herbarium re-
view were then incorporated into the NPSpecies
database for the monument.
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3 Results

3.1 Summary of the flora of Fossil
Butte National Monument

Of the 1,146 vascular plant vouchers in the FOBU
herbarium that we examined in 2004, 124 were
misidentified (10.8%), 84 were revised to a more
current name (7.3%), 126 had variety or subspe-
cies names added (11.0%), and 812 were found
to be correctly determined (70.9%). In 2000,
the confirmed (vouchered) flora of Fossil Butte
NM stood at 436, with another 69 known from
literature reports (Fertig 2000). Since 2000, Clay
Kyte, Walter Fertig, and Rebecca Harms have
corroborated the presence of 19 species on the
reported list and added 54 new taxa to the monu-

ment’s confirmed species list, bringing the total
of vouchered species to 509 (Table 3.1, Appendi-
cesA,D).

Currently, 37 additional taxa have been reported
for Fossil Butte NM but have yet to be corrobo-
rated with a voucher specimen (Table 3.1, Appen-
dix A). Of these, 33 were reported by Dorn and
others (1984) or Beetle and Marlow (1973) and
four others came from observations by recent
vegetation mapping crews (NCPN in ed.) or Fos-
sil Butte NM naturalist Clay Kyte. Taken together,
the number of confirmed and reported vascular
plant taxa in Fossil Butte National Monument
stands at 546 taxa (Table 3.1, Appendix A).

Fertig (2000) identified 146 additional plant spe-
cies that might potentially occur in Fossil Butte
NM, based on the existence of suitable habitat

Table 3.1. Statistical summary of the flora of Fossil Butte National Monument.

Category

Number Number
confirmed additionally Total
in park reported for park

Taxonomic diversity

Total taxa

(including varieties and subspecies) 509 37 246
l(::ilclslij;icr:gsvarieties and subspecies) 486 35 521
Families 77 0 77
Life form diversity
Tree taxa 5 5
Shrub taxa 52 3 55
Perennial forb taxa 284 25 309
Annual forb taxa 78 2 80
Perennial graminoid taxa 82 7 89
Annual graminoid taxa 6 0 6
Fern taxa 0 2
Biogeographic diversity
Introduced taxa 69 3 72
Native taxa
Locally endemic taxa 1 0 1
Regionally endemic taxa 20 0 20
Disjunct taxa 0 0 0
Peripheral taxa 8 0 8
Sparse taxa 1 0 1
Widespread taxa 410 34 444
Total native taxa 440 34 474

The number of taxa and families is based on taxonomic concepts of Dorn (2001). See Appendices for an explana-

tion of the various categories.
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or the proximity of the monument to known
populations (Hartman et al. 1996; Refsdal 1996;
Rocky Mountain Herbarium’s digital atlas of the
Flora of Wyoming <http:www.rmh.uwyo.edu>).
At least 29 of these species (19.9%) have been
discovered in the monument since 2000, and 3
others have been dropped to the falsely reported
list or are no longer recognized as valid taxa. The
current number of potential species that we are
recognizing for Fossil Butte National Monument
is 114 (Appendix B).

Following the 2000 FOBU herbarium review
(Fertig2000), 56 plant species previously reported
for Fossil Butte NM in the literature or from her-
barium specimens were found to be misidentified
or documented outside of the monument. Cur-
rently, the number of falsely reported taxa for the
monument stands at 68 (Appendix C). Of these,
17 were based on unvouchered literature reports
(Beetle and Marlow 1974; Dorn et al. 1984; Fertig
2000; Springer et al. 2006) that are now consid-
ered questionable because Fossil Butte NM either
lacks likely habitat or is well outside of a species’s
expected range. The remaining 51 false reports
are based on misidentified specimens.

The confirmed and reported flora of Fossil Butte
NM represent 19.5% of the 2,800 native and nat-
uralized taxa documented for the state of Wyo-
ming by Dorn (2001) and 54.2% of the state’s 142
plant families (Table 3.1). Within Lincoln County,
the monument flora captures 44.7% of the 1,222
taxa reported by Dorn (2001). At the ecoregion-
al scale, Fossil Butte NM contains 36.7% of the
1,487 species reported for the Wyoming Basins
ecoregion (Fertig et al. 2002).

3.2 Life form and biogeographic
diversity

Although ecologically dominant, tree and shrub
species make up only 11.0% of the confirmed and
reported plant taxa of Fossil Butte NM (see Table
3.1). Perennial forbs are the most species-rich life
form in the monument’s flora, with 309 known
and reported taxa (56.6% of the total flora). Less
than 16% of the flora is comprised of annual
forbs and grass-like plants. Like trees and shrubs,
perennial graminoids are ecologically important
but relatively species-poor, representing 16.3%
of the total flora. The diversity of ferns and fern-
allies in Fossil Butte NM is especially low (0.4%)
(see Table 3.1).

Of the monument’s 474 native taxa, 444 (93.7%)

are widespread across Wyoming and western
North America. Only 21 species (4.4% of the
monument’s native flora) are restricted to the
state of Wyoming or the Utah-Wyoming Rocky
Mountains and Wyoming Basins ecoregions (re-
gional and local endemics). Nine other species
(1.9%) are at the edge of their global range (pe-
ripheral) or occur sparsely across the state (see
Table 3.1).

3.3 Plants of special concern

Fossil Butte National Monument contains no
plants presently listed as threatened or endan-
gered under the U.S. Endangered Species Act.
Tufted twinpod was formerly a Category 2 candi-
date for potential listing under the act (Table 3.3),
but was dropped as a candidate when the Cat-
egory 2 designation was eliminated in 1995. The
Wyoming Natural Diversity Database (WYNDD)
currently lists eight species from Fossil Butte NM
as species of special concern or potential concern
(Heidel 2007). A ninth species, Payson’s beard-
tongue (Penstemon paysoniorum), is a Wyoming
endemic that was formerly considered a potential
species of concern (Fertig 2000), but was recent-
ly dropped from the WYNDD list. Several rare
species projects have recently been completed
for Fossil Butte NM, including surveys of tufted
twinpod (Fertig 2002; Kyte 2000b), and entire-
leaved peppergrass (Heidel 2004), and a summary
of rare species (Fertig 2000).

3.4 Non-native species and noxious
weeds

Introduced plant species (not historically native
to Wyoming or North America) make up 13.2%
of the confirmed and reported flora of Fossil
Butte NM (see Table 3.1). This figure is slightly
higher than the statewide average of 12.6% non-
native species (Fertig 1999). Of the 72 introduced
plant species confirmed or reported for Fossil
Butte NM, 10 are listed as noxious by the State
of Wyoming (Table 3.4) (Wyoming Department
of Agriculture 2003). Since the early 1990s, the
monument has had an active control program
for Canada thistle (Cirsium arvense), musk thistle
(Carduus nutans), spotted knapweed (Centaurea
maculosa), diffuse knapweed (Centaurea diffusa),
common hound’s-tongue (Cynoglossum officina-
le), five-stamen tamarisk (Tamarix chinensis), and
several other weed species not on the state nox-
ious list (Kyte 2000a). These efforts have resulted
in the eradication of diffuse knapweed and five-
stamen tamarisk (Evenden et al. 2002).
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Table 3.3. Plant species of conservation concern from Fossil Butte National Monument.

Family Species Common name TNC global Legal status WYNDD
rank status
Apiaceae Lomatium bicolor var. Wasatch biscuitroot GAT3T4 PotConc, S2
bicolor
Apiaceae Lomatium triternatum ternate desert- G5T4T5 SpecConc,S1
var. anomalum parsley
Brassicaceae Lepidium integrifolium  entire-leaved G1G2T1? SpecConc,S1
var. integrifolium pepperwort
Brassicaceae Physaria condensata tufted twinpod G2 WY BLM: Sensitive, SpecCong, S2
USFWS: former C2
candidate
Chenopodiaceae  Atriplex falcata falcate saltbush G4Q SpecCon, S1
Cuscutaceae Cuscuta occidentalis western dodder GAG5 SpecCon, S1
Fabaceae Astragalus lentiginosus ~ Sodaville milkvetch G5T5 SpecCon, S1
var. salinus
Rhamnaceae Ceanothus martinii Martin’s ceanothus G4 SpecCon, S1
Scrophulariaceae  Penstemon paysoniorum Payson G3 S3
beardtongue

This list is derived from Heidel (2007) and Fertig (2000).

Codes: TNC global rank assesses abundance and conservation priority on a scale of 1-5 (1 being extremely vulnerable and 5 being secure) for full spe-

cies (G) and varieties or subspecies (T) across their entire range. A “?" indicates uncertainty in the rank, Q = taxonomic questions, and NR = not ranked. A

comparable scoring system is used to measure state abundance (S) in Wyoming under the column WYNDD status. Under legal status, USFWS = U.S. Fish
and Wildlife Service. WY BLM = U.S. Bureau of Land Management, Wyoming Office. C2 = Category 2 candidate (a former category used for taxa that might

warrant being proposed for threatened or endangered status following additional research). WYNDD status includes species of concern (SpecConc) that

are actively tracked by the state natural heritage program and species of potential concern (PotConc) that are mostly intrinsically rare regional endemics that

are currently stable, but could become species of concern if present management conditions or trends change significantly (Heidel 2007).

Table 3.4. Noxious weed species of Fossil Butte National Monument.

Family Species Common name Park status
Asteraceae Arctium minus burdock Present
Asteraceae Carduus nutans musk thistle Present
Asteraceae Centaurea diffusa diffuse knapweed Eradicated
Asteraceae Centaurea maculosa spotted knapweed Present
Asteraceae Centaurea repens Russian knapweed Present
Asteraceae Cirsium arvense Canada thistle Present
Boraginaceae Cynoglossum officinale ~ common hound’s-tongue  Present
Convolvulaceae  Convolvulus arvensis field bindweed Present
Poaceae Elymus repens quackgrass Present
Tamaricaceae Tamarix chinensis five-stamen tamarisk Eradicated

This list is derived from the Wyoming Department of Agriculture (2003).
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4 Discussion

In the nearly 35 years since Beetle and Marlow’s
original survey, the flora of Fossil Butte National
Monument has grown from 73 to 546 taxa, an
increase of 86% (Tables 1.3.4 and 3.1, Figure
1.3.4, Appendix A). Based on available habitats
and proximity, at least 114 additional plant taxa
may occur within the monument (Appendix B).
Should all of these potential species be found, the
documented flora of the monument would in-

crease by nearly 17%. Many of the “missing” po-
tential or reported taxa consist of cryptic species
that flower late in the growing season, or occur in
undersampled wetland or weedy habitats. Con-
firmation of reported species should remain a
high priority, as some of these taxa may ultimately
prove to be erroneous. Additional studies would
also be useful to better refine the abundance
and distribution of species of high management
interest (especially rare plants and invasive non-
natives).
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Appendices

The following appendices contain annotated checklists of
the vascular flora of Fossil Butte National Monument.

Appendix A lists all species that have been confirmed for
the flora with an authenticated voucher specimen (includ-
ing extant and historical records) or that have been reli-
ably reported for the monument in the literature (Beetle
and Marlow 1974; Dorn et al. 1984; Jones 1993; Fertig
2000; NCPN in ed.; Springer et al. 2006). Vouchers were
examined from the FOBU herbarium, and collections
from Brigham Young University (BRY) and the University
of Wyoming (RM). Species entries in Appendix A are or-
ganized alphabetically by family and genus.

Appendix B includes species that may potentially occur
within Fossil Butte NM based on the proximity of the
monument to other populations or the presence of suit-
able habitat.

Appendix C lists species that have been previously report-
ed for Fossil Butte NM but are now considered errone-
ous because they are based on misidentified specimens or
questionable literature records.

Appendix D contains the same confirmed, historical, and
reported taxa as in Appendix A, but organized by life form
rather than by family in order to better meet the needs of
NPS interpretive specialists.

The codes and references for each field in the appropriate
appendices are summarized below.

Family (Appendices A, B, C, and D)

Family concepts and nomenclature follow Vascular Plants
of Wyoming, third edition (Dorn 2001). Alternative family
names and treatments from other regional floras (Flora of
North America Editorial Committee 1993, 2002b; Hol-
mgren et al. 2005; Weber and Wittman 2001; Welsh et al.
2003) are listed in parentheses.

Species name (Appendices A, B, C, and D)

Nomenclature for scientific names and taxonomic con-
cepts are derived from Dorn (2001). Scientific names are
listed in alphabetical rather than phylogenetic order.

Synonyms/Taxonomic notes (Appendices A, B, and C)

Pertinent synonyms are included for species with alter-
native scientific names in other recent state and regional
floras (Barkworth et al. 2003, 2007; Barneby 1989; Cron-
quist 1994; Cronquist et al. 1972, 1977, 1984, 1997; Flora
of North America Editorial Committee 1993, 1997, 2000,
2002a,2002b, 2003, 2005, 2006a, 2006b, 2006c; Holmgren
et al. 2005; Weber and Wittmann 2001; Welsh et al. 2003).

No effort has been made to identify additional synonyms
from monographs and floras preceding the early 1970s.

Common name (Appendices A, B, C, and D)

Common names are derived primarily from Welsh and
others (2003) and the Intermountain Flora (Barneby 1989;
Cronquist 1994; Cronquist et al. 1972, 1977, 1984, 1997;
Holmgren et al. 2005).

Life form (Appendices A, B, C, and D)

Life form is based on the stature and growth habit of typi-
cal members of a species at reproductive maturity. Trees
are woody perennials with a single stem or trunk and are
typically over 3.5 m tall. Shrubs are woody perennials
with one to many trunks arising from near the base of the
plant and are usually less than 3.5 m tall. Perennial Forbs
(PerF) are broad-leaved dicots or monocots with non-
woody stems (at least above ground level) that live for mul-
tiple years. Annual Forbs (AnnF) are broad-leaved dicots
or monocots with non-woody stems that complete their
life cycle (mature, flower, and die) in one year. Perennial
Graminoids (PerG) are linear-leaved, grass-like monocots
that live for multiple years. Annual Graminoids (AnnG)
are linear-leaved, grass-like monocots that complete their
life cycle (mature, flower, and die) in one year. Ferns and
fern-allies (Fern) are non-flowering vascular plants that
reproduce by spores.

Range (Appendices A, B, and C)

Range represents the distribution of a species within
Wyoming and the state’s contribution to the plants over-
all global range. Disjunct (Disj) taxa have their Wyoming
distribution separated from the main, contiguous portion
of their range by a gap of more than 800 km (ca 500 miles).
Introduced (Intro) taxa are those that are not native to
Wyoming or North America, but have become naturalized
(breeding on their own without human assistance). Local
Endemics (LocEn) are taxa whose entire global range is
restricted to an area of less than 16,500 km? (ca 6,370 mi?,
or 1° of latitude x 2° of longitude). Peripheral (Periph)
taxa have a widespread global distribution but occur at the
margin of their contiguous range in Wyoming, and occupy
less than 5% of the state’s area (usually only within a few
miles of the state border). Regional Endemics (RegEn) are
taxa with a global range of 16,500-250,000 km? (an area
about the size of the state of Wyoming). Sparse taxa occur
widely across Wyoming or North America, but their range
within Wyoming is small and patchy, with populations re-
stricted to specialized or uncommon habitats. Widespread
(Wide) taxa have global ranges exceeding 250,000 km?
and occur over at least 10% of the state.

Park status (Appendices A, C, and D)

Park status identifies whether a species is Present (Pres),
Historical (Hist), or Reported (Rep) for Fossil Butte NM.
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Species are considered Present if a confirmed voucher or
documented observation has been made within monu-
ment boundaries since 1970. Historical species have been
confirmed with a voucher from the monument but have
not been relocated since before 1970. Reported species
are listed for the monument in the literature (Beetle and
Marlow 1974; Dorn et al. 1984; Jones 1993; Fertig 2000;
NCPN in ed.; Springer et al. 2006), but have not been
corroborated with a voucher specimen. Species that may
potentially occur in FOBU are listed in Appendix B. Re-
jected taxa (listed in Appendix C) have either been falsely
reported (FalsRep) in the literature based on misidenti-
fied herbarium specimens or are considered Questionable
(Ques?) because park reports are from well outside their
known or expected range.

Pop. size (Appendix A)

Population size refers to the abundance and frequency
with which a species occurs within Fossil Butte NM. Abun-
dance data are derived from Jones (1993), NCPN (in ed.),
and personal observations. Abundant (Abun) taxa have
large populations, have a broad ecological amplitude (of-
ten being dominant in one-to-several vegetation types), or
occur extensively across the monument. Common (Com)
taxa have large local populations but may be restricted to
a single vegetation type or do not occur across the entire
monument. Uncommon (Unc) taxa have low to medium-
sized populations, typically have a narrow ecological am-
plitude (or at least contribute relatively little to total veg-
etative cover), or have a small range across the monument.
Rare taxa usually have low population numbers and are
restricted to a single location within the monument. A “?”
indicates that population size is unknown.

Source (Appendix A)

Sources are the evidence for the assigned park status. In
the case of Present and Historical taxa, sources are her-
barium records (with collector, collection number, and
repository) that were corroborated during this study. For
reported taxa, the source is a published or unpublished
reference citing the species within the monument. Speci-
men repositories include the Fossil Butte NM herbarium
(FOBU), Brigham Young University (BRY), and the Uni-
versity of Wyoming’s Rocky Mountain Herbarium (RM).

Year doc. (Appendix A)

Year documented indicates the first year in which a spe-
cies was confirmed or reported to occur in Fossil Butte
NM. This year does not necessarily correspond with the
date of the voucher specimen cited under Source. “NA”
indicates that the first year is not known (used mostly for
“reported” taxa).

Comments (Appendices A, B, C, and D)

This column includes additional comments on the status
of a particular species in the monument, the place of ori-
gin for introduced species, legal status, and other data.

Nativity (Appendix D)

Nativity indicates whether a species is native to Wyoming
or Introduced (Intro) based on Fertig (1999).

Flower time (Appendix D)

Flower time refers to the months in which a species is most
likely to be in flower. NA indicates a species that is a non-
flowering fern or gymnosperm.

Habitat (Appendix D)

The distribution of species across generalized habitats in
Fossil Butte NM isindicated by an “x” in the columns Sage/
Grs through Wet and is derived from the Fossil Butte NM
vegetation classification (NCPN in ed.), Dorn and others
(1984), Jones (1993), and Beetle and Marlow (1974). Sage/
Grs = big sagebrush or alkali sagebrush grassland and
montane shrub communities. Mix Con = Douglas-fir or
limber pine woodlands. Asp = quaking aspen forests. Wet
= wetland areas (including pond margins, wet meadows,
and willow thickets). Additional comments are included
for species that are restricted to a particular soil/geologic
type or are found mostly in barren or disturbed sites.
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