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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 Bryce Canyon National Park. This entailed a
thorough review of existing literature, re-examination of specimens from the Bryce Canyon National
Park herbarium and other state and national museum collections, and additional field work to corrob-
orate unverified species reports or locate new species. Based on this study, 587 vascular plant taxa have
been confirmed or reliably reported as occuring in the park (553 are known from validated herbarium
specimens and 34 from unvouchered literature reports). Another 76 species formerly considered

part of the park flora have now been shown to be falsely reported. The current flora of Bryce Canyon
National Park represents 16.3% of the known flora of Utah, and 36.5% of the flora of the Utah High
Plateaus ecoregion. Although no species are federally listed as threatened or endangered, 50 plant taxa
from the park were formerly candidates for potential listing, are considered sensitive by the U.S. Forest
Service and Bureau of Land Management, or are considered species of concern by the state’s natural
heritage program. Introduced plants make up 10.2% of the park flora (60 species), of which only 7
species are considered noxious weeds by the State of Utah. Further surveys in Bryce Canyon National
Park are likely to find additional new species (298 are known from similar habitats outside the park
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
reported and unconfirmed species. The objec-
tive of these reports is to summarize the current
state of knowledge of the flora of each park for
the benefit of NPS biologists and interpretive
staff, outside researchers, and the general public.
The following report addresses the vascular flora
of Bryce Canyon National Park (NP), in southern
Utah. Other NCPN park units are addressed in
separate 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 Actin 1998
to provide guidance and funding for an inventory
and monitoring program across the entire na-
tional park system. Since 2000, the NCPN Inven-
tory and Monitoring Program has been develop-
ing and verifying species lists of vertebrates and
vascular plants for each park unit in the network

(Evenden et al. 2002). This effort has entailed re-
viewing existing species checklists, corroborating
the identification of specimens in park museum
and herbarium collections, locating additional
specimen records from other museums, mining
relevant literature and datasets, and conducting
field surveys to locate new taxa or confirm un-
substantiated reports.” All of these data have been
synthesized in NPSpecies, the park service’s stan-
dardized database for documenting park status
(present, probably present, unconfirmed, falsely
reported), abundance, residency, 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 a broader 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 Bryce Canyon National Park,
based on a review of herbarium collections
and past literature.

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

1.1 Study area

1.1.1 History and setting

Native American cultures have occupied the area
surrounding Bryce Canyon for several thousand
years, but little physical evidence remains to
suggest that the high-elevation badlands of the
park, itself, were utilized for anything more than
hunting and gathering. Following a period of re-
gion-wide severe drought around 1200 A.D., the
valleys bordering the Paunsaugunt Plateau and
Bryce Canyon were sparsely inhabited by transi-
tory bands of Paiutes. The Paiutes referred to the
colorful hoodoos, spires, fins, and chimneys of
the Bryce area as Angka-ku-wass-a-wits (“red-
painted faces”) or Unka-timpe-wa-wince-pock-
ich (“red rock standing like men in a bowl-shaped
recess”) (Davis and Pollock 2003).

*Taxa refer to all named species, subspecies, and varieties.
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Mormon pioneers arrived in the area in the mid-
1870s and established several small settlements,
including Clifton (later abandoned), Tropic, Can-
nonville, and Henrieville. Ebenezer Bryce was an
early settler who built a road and ditch to water
the fields of Clifton in the canyon that would bear
his name (Belknap 1958). Eventually, most of the
Paunsaugunt Plateau in the Bryce Canyon area
would be transferred to the U.S. Forest Service
(as part of Powell National Forest, now known
as Dixie National Forest), while the surrounding
valleys were mostly converted to agriculture.

J. W. Humphrey, an early forest supervisor who
recognized the tourism potential of Bryce’s sce-
nic wonders, persuaded the Union Pacific Rail-
road to construct roads into the area, along with
a visitor lodge near Sunset Point, in the late 1910s
and early 1920s. Local settler Reuben “Ruby”
Syrett also built a tourist lodge that remains alocal
landmark (Davis and Pollock 2003). In June 1923,
President Warren Harding used the Antiquities
Act to create Bryce Canyon National Monument,
under the administration of the U.S. Forest Ser-
vice. Congress passed legislation in June 1924 to
expand the monument and rename it Utah Na-
tional Park. The park was renamed Bryce Canyon
National Park and permanently transferred to the
National Park Service in February 1928. Over the
next several decades, the park’s boundaries were
redrawn and expanded on several occasions, un-
til reaching its current size of 35,835 acres (14,502
ha) (Evenden et al. 2002).

Bryce Canyon National Park is located on the
eastern flank of the Paunsaugunt Plateau in Gar-
field and Kane counties, Utah (Figure 1.3.1). The
park is located approximately 50 air miles east of
Cedar City and 30 air miles northeast of Kanab.
Elevations range from 6,100 feet (1,859 m) along
the eastern border to 9,100 feet (2,774 m) in the
highlands at the park’s southern end. Annual pre-
cipitation averages 16.3 inches (414 mm), with
6.7 inches falling as rain during the main grow-
ing season from June to September. Average an-
nual air temperature is 41°F (5.2°C), with a low
of 9.3°F (-12.6°C) in January and a high of 77.8°F
(25.4°C) in July (Madsen 2001).

1.1.2 Geology

The oldest rocks exposed within Bryce Canyon
National Park are outcrops of the Cretaceous-age
Dakota Sandstone and Tropic Shale found along
the park’s easternmost boundary. The Dakota
consists of sandstones, siltstones, and conglom-

erates laid down about 96 million years ago in
a coastal environment of fluctuating marine la-
goons and river deltas (Davis and Pollock 2003).
Lying above the Dakota are beds of black or dark-
gray shales of the Tropic Formation (named for
the nearby town of Tropic) that were deposited in
deep marine waters during the last major incur-
sion of the inter-continental Cretaceous seaway
that bisected North America. Younger deposits
of the Straight Cliffs Formation form the “gray
cliffs” of the Grand Staircase and can be as thick
as 1,700 feet (515 m) in the Bryce area (Davis and
Pollock 2003). The Straight Cliffs consist of alter-
nating beds of sandstone and shale interspersed
with coal seams that were deposited in a coastal
area with periodically advancing and retreating
marine waters. Topping the Straight Cliffs is the
late Cretaceous Wahweap Sandstone, which was
formed in a river delta.

Bryce’s pink cliffs consist of a thick mantle of
Eocene-age limey sandstones of the Claron For-
mation (formerly called the Wasatch Formation).
The Claron was deposited 40-60 million years
ago in a large freshwater lake (slightly larger than
modern Lake Erie) that extended from near the
Nevada state line to Boulder Mountain (Chronic
1988). Most of the Claron at Bryce Canyon con-
sists of the lower, red member, with the upper,
white member persisting only at the higher eleva-
tions of the Paunsaugunt Plateau (most of it has
eroded away elsewhere on the plateau). The red
member is not homogeneous, but consists of al-
ternating bands of more-resistant limestone or
conglomerate. A small area of Oligocene or Mio-
cene-age conglomerates deposited in a small lake
persists on top of Boat Mesa. The park’s youngest
strata consist of Quaternary alluvium in the major
drainages carving the eastern flank of the Paun-
saugunt Plateau (Davis and Pollock 2003).

The fantastic hoodoos, rock spires, pinnacles,
chimeys, fins, and windows that characterize the
Bryce Canyon area were carved primarily by the
freezing and thawing of water acting on the cracks
and fissures created by the regional faulting that
uplifted the Paunsaugunt Plateau along the Sevier
and Paunsaugunt faults. Erosion by running wa-
ter formed deep gullies and sliced the eastern wall
of the plateau into a series of rock fins. The natu-
ral acidity of water acted to further erode the fins
into arch-like windows or solitary, chimney-like
hoodoos, held in place by a caprock of less-resis-
tant limestone or conglomerate. Ultimately, even
these fall, but new erosional features continue to
form as the Paria River and its tributaries march
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headward against the red Claron beds at a rate of
four feet (1.2 m) per century toward its ultimate
capture of the East Fork of the Sevier River in 1-2
million years (Davis and Pollock 2003).

1.1.3 Vegetation

The vegetation of Bryce Canyon National Park
hasbeen described in detail elsewhere (Buchanan
1960, 1971, Buchanan et al. 1981; NCPN in ed;
Roberts et al. 1992). Buchanan (1992) presented
a relatively simple vegetation classification that
subdivided the park’s flora into four main com-
munities arranged within three elevational belts.

The harshest environments for plant growth
within Bryce Canyon are found on the badlands
slopes and breaks along the eastern escarpment
of the Paunsaugunt Plateau, within the pinyon-
juniper woodland belt (Buchanan 1992). Violent
summer rainstorms, high winds, and freeze-thaw
in winter and spring conspire to prevent deep soils
from forming on barren slopes and favor cushion
plants or perennial shrubs and trees. Many of the
park’s Claron endemic plants are restricted to
these colorful badland slopes. Western bristle-
cone pine (Pinus longaeva) may be locally com-
mon on barren slopes or co-occur with ponde-
rosa pine (P. ponderosa). Lower slopes and more
sheltered sites may support open woodlands of
two-needle pinyon (P. edulis), Utah juniper (Ju-
niperus osteosperma) and scattered big sagebrush
(Artemisia tridentata).

More-moderate slopes with better soil develop-
ment characterize the submontane forest belt.
This zone, located mostly below 8,500 feet, con-
sists of extensive forests of ponderosa pine with
an open understory of greenleaf manzanita (Arc-
tostaphylos patula), antelope bitterbrush (Purshia
tridentata), and Fendler’s mountain-lilac (Ceano-
thus fendleri). Ponderosa pine forests are replaced
by montane sagebrush meadows dominated by
black sagebrush (Artemisia nova), greenish rab-
bitbrush (Chrysothamnus nauseosus), spineless
horsebrush (Tetradymia canescens), and a variety
of perennial bunchgrasses and forbs on sites with
deeper soils and cold air drainage (Buchanan
1992).

Above 8,500 feet, the forests of Bryce Canyon NP
are dominated by Douglas-fir (Pseudotsuga men-
ziesii), Engelmann spruce (Picea engelmannii),and
white fir (Abies concolor). Quaking aspen (Popu-
lus tremuloides) may have been historically more
prevalent in the area but has apparently declined

due to long-term fire suppression. Montane for-
ests (with the exception of aspen groves) tend to
have a sparse understory of shade-tolerant shrubs
and forbs, such as common juniper (Juniperus
communis), mountain snowberry (Symphoricar-
pos oreophilus), and mountain-lover (Pachystima
myrsinites) (Buchanan 1992).

Due to the presenece of the Paunsaugunt Fault,
porous sandstone overlies relatively impervious
Tropic Shale along the eastern margin of the park,
creating suitable conditions for small seeps and
springs. Additional areas of riparian vegetation
occur in drainage bottoms and along the Tropic
Ditch. Wetland vegetation in Bryce Canyon NP
is locally dominated by coyote willow (Salix ex-
igua), yellow willow (S. lutea), narrow-leaved
cottonwood (Populus angustifolia), Baltic rush
(Juncus arcticus), and Nebraska sedge (Carex ne-
brascensis).

1.1.4 Previous botanical studies

The Pink Cliffs area was explored by the Powell
Survey in 1872, under the direction of John Wes-
ley Powell’s brother-in-law, Almon Thompson.
Botanist Lester Ward worked for later Powell
surveys and collected extensively in the Aquarius
and Fish Lake plateaus, but apparently did not
collect specimens in the Bryce area as suggested
by Evenden et al. (2002). Utah’s preeminent pio-
neer botanist, Marcus E. Jones, was apparently
the first plant collector to explore the immediate
vicinity of Bryce Canyon. Jones procured at least
two specimens from the “canyon above Tropic”
near the northeast boundary of the park in 1894
(Table 1.3.4). These specimens represented types
of silvery primrose (Primula incana) and King’s
flax (Linum kingii var. pinetorum, now considered
taxonomically negligible). Although Linum kingii
is known from several locations in the park today,
Primula incana has not been relocated.

The first collector to secure specimens within
Bryce Canyon National Park (earlier workers
had collected in Red Canyon and other areas of
adjacent Dixie National Forest) was apparently
Walter Cottam, of Brigham Young University,
who discovered at least eight new species starting
in 1926 (Table 1.3.4, Figure 1.3.4). Mildred Ma-
thias collected the first type specimen from the
park when she discovered least lomatium (Loma-
tium minimum) in 1929. George Goodman and
C. Leo Hitchcock were the first among a cadre
of noteworthy taxonomists from outside Utah to
collect within the park, adding at least four new
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Table 1.3.4. Chronology of plant-collecting efforts in Bryce Canyon National Park.

Year Collector(s) # of new Comments
taxa
1894 M. E. Jones 1 Marcus E. Jones collected the types of Primula incana and Linum kingii
reported var. pinetorum from “canyon above Tropic” in the vicinity of Bryce Canyon
National Park. Linum kingii has since been discovered within the park, but no
confirmed records have been found for Primula incana.
1912 W. W. Eggleston 0 W. W. Eggleston collected the type of Breaks bladderpod (Physaria
[Lesquerella] rubicundula) from Red Canyon, NW of Bryce Canyon
1916  H. E. Malmsten 0 H. E. Malmsten, a U.S. Forest Service employee, collected the type of Podunk
groundsel (Senecio malmstenii) from Little Podunk Creek, apparently just
outside the boundary of Bryce Canyon NP.
1926- W. P. Cottam, F. W. 13 Walter Cottam made the earliest-known collections from within Bryce Canyon
1929  Hunnewell, & M. E. NP, documenting at least 8 species from 1926 to 1929. F. W. Hunnewell added
Mathias at least 3 new species while collecting for the New York Botanical Garden in
1928. Mildred Mathias collected the holotype of Lomatium minimum from
Bryce Canyon in 1929.
1930- G. Goodman, C. 152 George Goodman and C. L. Hitchcock discovered 4 new species for the park in
1935 L. Hitchcock, K. E. 1930. Kenneth Weight established the BRCA herbarium and initiated the first
Weight, J. A. Rowe, major floristic study of Bryce Canyon in 1931, documenting 144 new species
F. M. Stone, M. C. over the next four years. Weight (1933) developed the first checklist of the
Ferguson, A. M. park and vicinity, listing 286 taxa. J. A. Rowe, F. M. Stone, M. C. Ferguson,
Ottley, A. Eastwood, & and A. M. Ottley contributed 4 additional new species during this period.
J. T. Howell In 1933, Alice Eastwood and John Howell collected the holotypes of Red
Canyon penstemon (Penstemon bracteatus) and Bryce Canyon townsendia
(Townsendia montana var. minima) from Red Canyon, just west of the park.
1938 W.S. Boyle 3 W. S. Boyle discovered 3 new species for the park.
1940- H.R. Shephard, E. 28 Bassett Maguire collected the type of Silene petersonii from Red Canyon
1946  Gifford, J. D. Slade, J. (outside Bryce Canyon NP) in 1940. H. R. Shephard, E. Gifford, J. D. Slade,
W. Vogt, W. S. Boyle, and J. W. Vogt made more than 40 collections in the park and added 17 new
O. Degener, L. Peiler, species to the flora in 1940-1941. W. S. Boyle contributed nearly 50 specimens
& B. Maguire to the park herbarium and 9 new species in 1942. Otto Degener, Leroy Peiler,
and L. J. Mitchell added two additional species from 1942 to 1945.
1947 D.Ripley & R. Barneby 0 Dwight Ripley and Rupert Barneby collected the holotype of Jones’ locoweed
(Oxytropis oreophila var. jonesii) from Red Canyon, west of Bryce Canyon NP.
1950- H.H.Hall &B.F 2 Heber Hall and Bertrand Harrison collected two new species for the park from
1954  Harrison 1950 to 1954.
1956- H.Buchanan 94 Hayle Buchanan, then a graduate student at the University of Utah,
1959 discovered 94 species in Bryce Canyon NP while conducting research on the
vegetation of the park (Buchanan 1960).
1965 N. Holmgren & J. 2 Noel Holmgren and James Reveal collected the type of Reveal’s paintbrush
Reveal (Castilleja parvula var. revealii) from Bryce Canyon NP.
1968 L. Higgins 0 Larry Higgins collected the type of yellowish cryptanth (Cryptantha
ochroleuca) at Red Canyon, west of Bryce Canyon NP.
1969- H. Buchanan 3 Hayle Buchanan added 3 new species to the park flora while conducting
1970 research on forest ecology of Bryce Canyon. Buchanan and Nebeker (1971)
compiled a checklist of the park flora citing 218 taxa.
1971- G. Stebbins & H. 4 Gary Stebbins discovered 3 new species in 1971-1972; Hayle Buchanan added
1973  Buchanan one new taxon in 1973.
1977  R. Foster & D. Foster 3 Robert Foster discovered 3 new species in 1977.
1978- H. Buchanan 9 Beginning in 1978, Hayle Buchanan conducted a follow-up study to his
1979 doctoral work in the park, examining successional patterns with Robert

Graybosch and Kimball Harper.
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Table 1.3.4. Chronology of plant collecting efforts in Bryce Canyon National Park, cont.

Year Collector(s) # of new Comments
taxa
1980- R. Graybosch 138 + 10  Robert Graybosch collaborated with Hayle Buchanan to study vegetation and
1981 reported endemic plants of Bryce Canyon NP and added 148 new species to the park
flora. Buchanan and Graybosch (1981) published a revised checklist with 446
species.
1982 R. Shaw 1 Richard Shaw added Colorado Plateau bladderpod (Lesquerella rectipes) to
the park flora.
1986— L. Gottschalk & G. 8 Linda Gottschalk and Gregory Hallsten of Utah State University collected 8
1987  Hallsten new species for Bryce Canyon NP in 1986-1987. Hallsten and Roberts (1988)
published a short paper listing 27 new species not previously reported for the
park.
1989- C. Schelz, J. M. Passek, 6 Charles Schelz, J. M. Passek, and M. W. Britten added 6 new species to the
1991  and M. W. Britten park flora while conducting rare plant and invasive weed studies.
1993- R. Foster 24 Robert Foster discovered 24 new species for the park (specimens mostly
1994 at BRY), including the earliest collection of Barkley’s groundsel (Senecio
werneriifolius var. barkleyi, described as a new taxon by Welsh et al. in 2003).
1998 B. Buchanan, K. 23 Beth Buchanan, Karen Kitchen, and Juli Ames-Curtis conducted a weed survey
Kitchen, & J. Ames- and discovered 22 new non-native species for the park, including 4 new Utah
Curtis state noxious weeds.
2004- S. Topp, K. Andersen, 40 + 12 Dewey and Andersen (2005) reported leafy spurge (Euphorbia esula) as a
2007 L. Ballenger, A. reported new invasive species for Bryce Canyon during their 2004 weed survey. Sarah
Tendick, & W. Fertig Topp, Amy Tendick, and Liz Ballenger of the NCPN vegetation mapping crew

vouchered 37 new species and reported 11 others (without vouchers) while
conducting field sampling from 2004 to 2007 (NCPN in ed., Topp 2007). W.
Fertig added 3 new species in 2006 (Topp 2007).

species to the flora in 1930. In subsequent years,
Alice Eastwood, John T. Howell, Dwight Ripley,
Rupert Barneby, Bassett Maguire, Larry Higgins,
Noel Holmgren, and James Reveal would visit
the area and collect holotypes of Claron endem-
ics, though most of these were collected in Red
Canyon (on Dixie National Forest) rather than in
Bryce Canyon National Park (Welsh 1982).

Kenneth Weight initiated the first major floristic
study of Bryce Canyon NP in 1931. Over the next
four years, Weight collected over 180 specimens
for the nascent Bryce Canyon NP herbarium
(BRCA) and documented 144 new species for the
park. In 1933, Weight published the first check-
list of the park’s flora and vicinity, listing 286 taxa
(Weight 1933). Over the next decades, a number
of other park employees and visitors (most nota-
bly, W. S. Boyle, H. R. Shephard, and E. Gifford)
contributed about 30 additional species to the
park flora.

The next major floristic study of Bryce Canyon
National Park began in 1956, with the work of
Hayle Buchanan. During the late 1950s, Buch-
anan discovered 94 new species for the park flora

while conducting research toward his doctoral
dissertation at the University of Utah on the veg-
etation of Bryce Canyon (Buchanan 1960). Buch-
anan returned to the park in the late 1960s and
late 1970s to conduct follow-up research on suc-
cessional dynamics (Buchanan 1971, Buchanan et
al. 1981) and co-authored a revised park checklist
in 1971 (Buchanan and Nebeker 1971).

From 1978 to 1981, Buchanan worked with grad-
uate student Robert Graybosch on a new study of
vegetation and endemic plants of Bryce Canyon
NP that resulted in the discovery of 157 new taxa
and increased the park’s flora by nearly 33%. Bu-
chanan and Graybosch (1981) published a revised
checklist reporting 446 species for the park.

More than 100 new species have been added
to the park flora in the past two decades. Linda
Gottschalk and Gregory Hallsten, of Utah State
University, discovered nine new species in the
mid 1980s (Hallsten and Roberts 1988). Charles
Schelz, Beth Buchanan, Karen Kitchen, Juli Ames-
Curtis, and other park employees discovered 29
new weed species during surveys in 1989-1991
and 1998. John Spence conducted vegetation
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monitoring studies in Bryce Canyon in the early
1990s, and co-authored a revised plant checklist
with Hayle Buchanan in 1993, listing 458 taxa and
correcting some errors from previous lists (Spen-
ce and Buchanan 1993). Robert Foster collected
extensively in 1993-1994 and added 24 new spe-
cies to the flora. Most recently, Sarah Topp, Amy
Tendick, Liz Ballenger, and colleagues from the
NCPN vegetation mapping team discovered or
reported 48 new taxa for Bryce Canyon NP from

2004-2007 (NCPN in ed., Topp 2007). Dewey
and Andersen (2005) added one additional spe-
cies report while conducting a mapping survey of
invasive weeds. Walter Fertig contributed three
new species and relocated several historic re-
cords in 2006.

Additional details on plant-collecting efforts at
Bryce Canyon NP can be found in Table 1.3.4.
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Figure 1.3.4. Increase in the number of plant taxa confirmed as present in Bryce Canyon National Park by

decade, 1920-2008.
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2 Methods

In April 2005, we reviewed all mounted specimens
in the Bryce Canyon National Park herbarium to
determine whether each was correctly identified
to species, subspecies, or variety following the
nomenclature of Welsh et al. (2003). As neces-
sary, corrections and annotations were made to
each specimen and to the voucher records in the
park’s Automated National Cataloging System
(ANCS+) and NPSpecies database. Based on this
herbarium work and a review of park references
(Buchanan and Graybosch 1981; Hallsten and
Roberts 1988; Spence and Buchanan 1993), 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. A list 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) A list of potential species
(“unconfirmed” in NPSpecies) known from
the vicinity of Bryce Canyon NP using an
unpublished list generated by Dr. N. Duane
Atwood of Brigham Young University, Albee
et al. (1988), Madsen (2001), Spence and
Buchanan (1993), and Welsh et al. (1978)
(Appendix B); and

4. Alist of species that were known to be mis-
identified by Spence and Buchanan (1993)
or highly questionable (Appendix C).

Each list was annotated with supplemental infor-
mation on life form, geographic range (within the
context of Utah), population size in the park (de-
rived from NCPN in ed., and field observations),
flowering period, distribution across general veg-
etation types, nativity, data source (collector and
collection number from a sample specimen or lit-
erature citation), year of earliest collection (from
herbarium records), and relevant synonymy and
taxonomic problems (based on review of Bark-
worth et al. 2003, 2007; Barneby 1989; Cronquist
1994; Cronquist et al. 1972, 1977, 1984, 1997;
Dorn 2001; Flora of North America Editorial
Committee 1993, 1997, 2000, 2002a, 2002b, 2003,
2005, 2006a, 2006b, 2006c; Holmgren et al. 2005;
Weber and Wittmann 2001). The annotations
to these lists and label data from the BRCA her-
barium review were then incorporated into the
NPSpecies database for the park.

Work in 2005-2007 focused on confirmation of
reported and potential species for the park flora
through field surveys and review of collections
from state and regional herbaria. We made several
collecting trips to Bryce Canyon NP in the spring,
summer, and fall of 2005, 2006, and 2007 to target
missing species, emphasizing under-sampled wet-
land, weedy, and late-flowering taxa. Herbarium
studies were undertaken at Brigham Young Uni-
versity (BRY), Utah State University (USU), and
the University of Wyoming (RM) in March, June,
and October 2006 and February and March 2007.
We also documented park specimens from the
Virtual Herbarium website of the New York Bo-
tanical Garden (http://sciweb.nybg.org/science2/
hcol/intf/index.asp). Finally, we found additional
new species reports by examining unmounted
collections and reviewing plot data from recent
vegetation mapping studies (NCPN in ed.).

Chapter 2: Methods
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3 Results

3.1 Summary of the flora of Bryce
Canyon National Park

Of the 1,245 vascular-plant vouchers in the main
BRCA herbarium and the park’s resource man-
agement collection that we examined in 2005,
124 were misidentified (10.0%), 54 were revised
to a more current name (4.3%), 291 had variety
or subspecies names added (23.4%), and 776
were found to be correctly determined (62.3%).
Based solely on these collections, the confirmed
flora of Bryce Canyon National Park stood at 467
taxa (Fertig 2006). From 2005 to 2007, we located
an additional 49 taxa (mostly species reported in
Spence and Buchanan 1993, but without a dupli-
cate voucher deposited in the BRCA herbarium)

from collections at Brigham Young University,
Utah State University, and the New York Bo-
tanical Garden Virtual Herbarium. Field surveys
from 2005 to 2007 netted another 37 new spe-
cies (Topp 2007). Overall, the documented flora
of Bryce Canyon NP has increased by 86 species
(15.6%), bringing the total number of taxa to 553
(Table 3.1, Appendices A, D).

Currently, 34 additional taxa have been reported
for Bryce Canyon NP but have yet to be corrobo-
rated with a voucher specimen (Table 3.1, Appen-
dix A). Of these, 27 were reported by Buchanan
and Graybosch (1981), Spence and Buchanan
(1993), or from observations by recent vegetation
mapping and wetland research crews (NCPN in
ed.). Taken together, the number of confirmed
and reported vascular plant taxa in Bryce Canyon
NP stands at 587 taxa (Table 3.1, Appendix A).

Table 3.1. Statistical summary of the flora of Bryce Canyon National Park.

Category

Number Number
confirmed
in park reported for park

additionally Total

Taxonomic diversity

Total taxa 553 34 587
(including varieties and subspecies)
Full species 526 27 553
(excluding varieties and subspecies)
Families 73 0 73
Life form diversity
Tree taxa 18 0 18
Shrub taxa 72 2 74
Perennial forb taxa 316 23 339
Annual forb taxa 58 6 64
Perennial graminoid taxa 77 3 80
Annual graminoid taxa 7 0 7
Fern taxa 5 0 5
Biogeographic diversity
Introduced taxa 58 2 60
Native taxa
Locally endemic taxa 19 3 22
Regionally endemic taxa 45 4 49
Disjunct taxa 3 0 3
Peripheral taxa 0
Sparse taxa 10 0 10
Widespread taxa 416 25 441
Total native taxa 495 32 527

The number of taxa and families is based on taxonomic concepts of Welsh et al. (2003). See Appendices,
"Codes and Definitions”, for an explanation of the various categories.
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Atthe start of the 2006 field season, we recognized
327 taxa as potentially occurring in Bryce Canyon
NP, based on the proximity of the park to known
populations (Albee et al. 1988; Madsen 2001; Fer-
tig 2006). At least 29 of these species have recently
been found in the park based on field collections
or relocated herbarium specimens. The current
number of potential species that we are recogniz-
ing for Bryce Canyon NP is 298 (Appendix B).

Of the original pool of species documented or re-
ported for the park, we found that 70 taxa were
falsely reported based on misidentified voucher
specimens in the BRCA and BRY herbaria and
the work of Spence and Buchanan (1993). We
consider an additional six species cited (but not
vouchered) by Spence and Buchanan (1993) and
the NCPN vegetation mapping team (NCPN in
ed.) to be questionable based on the absence of
suitable habitat or the distance of Bryce Canyon
NP to the known or expected range of each spe-
cies (Appendix C).

The confirmed and reported flora of Bryce Can-
yon NP represents 16.3% of the 3,594 native and
naturalized taxa documented for the state of Utah
by Welsh etal. (2003) and 48.3% of the state’s 151
plant families. Within Garfield and Kane coun-
ties, the park flora captures 34.1% of the 1,719
taxa reported by Welsh et al. (2003). At the ecore-
gional scale, Bryce Canyon NP contains 36.5%
of the 1,608 species reported for the Utah High
Plateaus (Shultz et al. 2006).

3.2 Life form and biogeographic
diversity

Although ecologically dominant, tree and shrub
species make up only 15.7% of the confirmed
and reported plant taxa of Bryce Canyon NP
(Table 3.1). Perennial forbs are the most species-
rich life form in the park’s flora, with 339 known
and reported taxa (57.8% of the total flora). Only
12.1% of the flora is composed of annual forbs
and grass-like plants. Like trees and shrubs, pe-
rennial graminoids are ecologically important
but relatively species-poor, representing less than
14% of the total flora. The diversity of ferns and
fern-allies in Bryce Canyon NP is particularly low
(0.9%) (Table 3.1).

Ofthepark’s527 nativetaxa, 441 (83.7%) are wide-
spread across Utah and western North America.
Only 22 species (4.2% of the park’s total native
flora) have extremely limited global distributions
(local endemics found within an area of less than

1° of latitude x 2° of longitude; see Appendices
for more complete definitions of biogeographic
categories). Regional endemics (largely restricted
to the Utah High Plateaus ecoregion or Colorado
Plateau) comprise an additional 9.3% of the park
flora (Table 3.1). Less than 3% of the park flora
consists of species with disjunct, peripheral, or
sparse geographic distribution patterns.

3.3 Plants of special concern

Bryce Canyon National Park has no plants listed
as threatened or endangered under the U.S. En-
dangered Species Act. At least 21 park taxa were
formerly candidates for potential listing (Category
2 or 3C) under the act (Table 3.3; UDWR 1998).
Another 12 species are currently listed as sensi-
tive by the U.S. Forest Service or Utah Bureau of
Land Management. The Utah Division of Wildlife
Resources Conservation Data Center (UTCDC)
lists 50 species from Bryce Canyon NP as species
of concern based on state or range-wide rarity or
lack of sufficient data (UDWR 1998). Barkley’s
groundsel (Senecio werneriifolius var. barkleyi) is
alocal endemic that was described as a new taxon
by Welsh et al. (2003), but currently is not tracked
by the state’s natural heritage program and has no
formal legal status.

Peabody (1995) conducted an extensive survey of
rare plants of Bryce Canyon NP, focusing primar-
ily on species being considered for listing under
the U.S. Endangered Species Act. In addition to
plotting locations and describing habitat re-
quirements, Peabody also established long-term
monitoring plots to assess changes in population
size. Schelz (1990) compiled information on rare
plants of Bryce Canyon NP from herbarium re-
cords and data from the state’s natural heritage
program. Hallsten and Roberts (1990) conducted
a detailed study of the autecology of the Paria
breadroot (Pediomelum pariense).

3.4 Non-native and noxious weeds

Introduced plant species (not historically native
to Utah or North America) make up 10.2% of
the confirmed and reported flora of Bryce Can-
yon National Park (Table 3.1). This figure is lower
than the statewide average of 13.5% non-native
species (Fetig 2007, Welsh et al. 2003). Of the 60
introduced plant species confirmed or reported
for Bryce Canyon NP, seven are listed as noxious
by the State of Utah (State of Utah Department of
Agriculture and Food 2007) (Table 3.4). Four of
the park’s noxious weed species were discovered

12

Annotated Checklist of Vascular Flora: Bryce Canyon National Park



during a survey of non-native plants by Beth Buchanan,
Karen Kitchen, and Juli Ames-Curtis in 1998. Dewey and

Andersen (2005) also mapped invasive plants in 2004 and
reported one new noxious species.

Table 3.3. Plant species of conservation concern from Bryce Canyon National Park.

TNC
. . UTCDC
Family Species Common name global Federal legal status
status
rank
Asclepiadaceae Asclepias hallii Hall’s milkweed G3 Watch, S1
Boraginaceae *Cryptantha cinerea sand cryptanth G5T3?  USFWS: former C2 Watch, S3?
var. arenicola
Boraginaceae Cryptantha ochroleuca yellowish G1? USFS Region 4: Sensitive; Rare, $1?
cryptanth USFWS: former C2
Caryophyllaceae Silene petersonii Peterson’s campion G2G3 USFS Region 4: Sensitive; Watch, 5253
USFWS: former C2
Compositae Artemisia ludoviciana  Louisiana G5T5 Periph., S1
(Asteraceae) ssp. candicans wormwood
Compositae Aster wasatchensis var. Markagunt aster G3?TNR Watch, S3?
(Asteraceae) wasatchensis
Compositae Chrysopsis jonesii Jones' golden- G2 USFWS: former 3C Rare, S2
(Asteraceae) aster
Compositae Erigeron abajoensis Abajo daisy G1G2 USFS Region 4: Sensitive Add. Data,
(Asteraceae) 5152
Compositae Erigeron canus hoary daisy G4 Periph., S2?
(Asteraceae)
Compositae Erigeron pumilus var. vernal daisy G4G5 Infreq., S2?
(Asteraceae) condensatus T3T4
Compositae Haplopappus spindly GATNR  USFWS: former 3C Watch, 5253
(Asteraceae) scopulorum var. goldenbush
hirtellus
Compositae Haplopappus zionis Cedar Breaks G2 BLM (UT): Sensitive; Rare, S2
(Asteraceae) goldenbush USFWS: former C2
Compositae Heterotheca jonesii Jones’ golden- G2 USFS Region 4: Sensitive; Rare, S2
(Asteraceae) aster USFWS: former 3C
Compositae Senecio hartianus Hart’s groundsel G3G4 Add. Data, S1
(Asteraceae)
Compositae Senecio werneriifolius ~ Barkley's groundsel ~ G5TNR
(Asteraceae) var. barkleyi
Compositae Sphaeromeria capitata cluster-head G3 USFS Region 4: Sensitive Periph., S1
(Asteraceae) chicken-sage
Compositae Townsendia montana  Bryce Canyon GA4T3 USFWS: former 3C Watch, S3
(Asteraceae) var. minima townsendia
Compositae Viguiera longifolia var. southern G4G5 TNR Periph., S2?
(Asteraceae) annua goldeneye
Cruciferae Arabis demissa nodding rockcress G5T4 USFWS: former 3C Watch, $2?
(Brassicaceae)
Cruciferae Draba subalpina Breaks draba G3 USFWS: former 3C Watch, S3
(Brassicaceae)
Cruciferae Lepidium montanum Claron pepperwort  G5?T1?  BLM (UT): Sensitive Rare, $1?
(Brassicaceae) var. claronense
Cruciferae Physaria arizonica Arizona G3? Watch, S2
(Brassicaceae) bladderpod
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Table 3.3. Plant species of conservation concern from Bryce Canyon National Park, cont.

TNC
. . UTCDC
Family Species Common name global Federal legal status
status
rank
Cruciferae Physaria chambersii var. lepidote twinpod G3T2? Rare, S2?
(Brassicaceae) membranacea
Cruciferae Physaria chambersii var. Claron twinpod GATNR Tax. Prob.,
(Brassicaceae) sobolifera S2?
Cruciferae Physaria rubicundula Breaks bladderpod G3 USFWS: former 3C Watch, S3
(Brassicaceae) var. rubicundula
Cruciferae Thelypodiopsis Palmer’s thelypody GAT2 USFWS: former 3C Rare, S2
(Brassicaceae) sagittata var. ovalifolia
Cyperaceae Carex oederi var. green sedge G5 Periph., S2
viridula
Hydrophyllaceae Phacelia Nipple Bench G3 USFWS: former 3C Watch, S3
mammillariensis phacelia
Labiatae Hedeoma nanum dwarf pennyroyal G5 Periph., S1
(Lamiaceae)
Leguminosae Astragalus hallii var. Hall's milkvetch GAT4A Periph., S1
(Fabaceae) fallax
Leguminosae Astragalus wardii Ward's milkvetch G3 Watch, S3
(Fabaceae)
Leguminosae Lupinus kingii var. King’s lupine G3G4 TNR Tax. Prob., S1
(Fabaceae) argillaceus
Leguminosae Lupinus sericeus var. Marysvale lupine G5T3 Tax.Prob., S3
(Fabaceae) marianus
Leguminosae Oxytropis oreophila Jones’ locoweed G5T3 USFWS: former 3C Watch, S3
(Fabaceae) var. jonesii
Leguminosae Pediomelum pariense Paria breadroot G2G3 USFS Region 4: Sensitive; Watch, 5253
(Fabaceae) USFWS: former C2
Liliaceae Leucocrinum star-lily G5 Periph., S2
(Anthericaceae) montanum
Linaceae Linum australe small yellow flax G5 Periph., S2
Polemoniaceae Phlox gladiformis daggerleaf phlox G3? USFWS: former 3C Watch, S253
Polygonaceae *Eriogonum aretioides Widtsoe wild G2 USFS Region 4: Sensitive; Rare, S2
buckwheat USFWS: former C2
Polygonaceae Eriogonum kidney-shaped G3G4 Watch, S3?
subreniforme wild buckwheat
Primulaceae Primula incana silvery primrose G4G5 Periph., S1
Pyrolaceae Pyrola picta whiteveined G4G5 Infreq., S1
(Ericaceae) wintergreen
Rosaceae *Potentilla concinna modest cinquefoil  G5?T4T5Q Tax. Ques., S?
var. modesta
Rosaceae Potentilla plattensis Platte River G4 Periph., S1
cinquefoil
Scrophulariaceae Castilleja parvula var. Reveal’s paintbrush G2 USFS Region 4: Sensitive; Rare, S2
revealii USFWS: former C2
Scrophulariaceae Orthocarpus violet owl-clover G3G4 Periph., $1S2
purpureoalbus
Scrophulariaceae Penstemon bracteatus Red Canyon G2 USFS Region 4: Sensitive; Rare, S2

penstemon

USFWS: former C2
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Table 3.3. Plant species of conservation concern from Bryce Canyon National Park, cont.

TNC
. . UTCDC
Family Species Common name global Federal legal status
status
rank
Scrophulariaceae Penstemon caespitosus painted G5T3? Watch, $2?
var. desertipicti penstemon
Scrophulariaceae Penstemon procerus smallflower G5T3? Add. Data,
var. aberrans penstemon S3?
Umbelliferae Cymopterus minimus least spring-parsley  G1G2Q  USFS Region 4: Sensitive; Rare, S152
(Apiaceae) USFWS: former C2
Umbelliferae Lomatium minimum least lomatium G3 USFWS: former 3C Watch, S3
(Apiaceae)

This list is derived from the Utah Division of Wildlife Resources (1998) for UTCDC status.

Al species are confirmed as present in the park except those indicated with an * (reported).

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, U = unknown, and NR
= not ranked. A comparable scoring system is used to measure state abundance (S) in Utah under the column UTCDC status.

Under legal status, USFWS = US Fish and Wildlife Service. C2 = category 2 candidate (a former category used for taxa that might warrant being pro-
posed for Threatened or Endangered status following additional research). 3C = category 3 candidates (species dropped from consideration for listing).

USFS = U.S. Forest Service. BLM = U.S. Bureau of Land Management.

UTCDC status includes conservation categories adopted by the state natural heritage program to prioritize endemic and rare plant taxa (Utah Division

of Wildlife Resources 1998). These categories include: Historical (presumed extinct or only known historically through their range), Rare (plants with
rangewide viability concerns), Watch (regional endemics without rangewide viability concerns), Peripheral (rare or uncommon in Utah, but more common
rangewide), Infrequent (plants occur infrequently over western US), Taxonomic Problems (validity of species, subspecies, or variety has been questioned),

Additional Data (species appear rare, but more information needed before being assigned to a different category).

Table 3.4. Noxious weed species of Bryce Canyon National Park.

Family Species Common name Park status
Compositae (Asteraceae) Carduus nutans musk thistle Present
Compositae (Asteraceae) Centaurea maculosa spotted knapweed Present
Compositae (Asteraceae) Centaurea repens Russian knapweed Present
Compositae (Asteraceae) Cirsium arvense Canada thistle Present
Convolvulaceae Convolvulus arvensis field bindweed Present
Cruciferae (Brassicaceae) Cardaria draba whitetop Present
Euphorbiaceae Euphorbia esula leafy spurge Reported

This list is derived from the State of Utah Department of Agriculture and Food (2007) and Dewey and Andersen (2005).
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4 Discussion

Since the publication of Weight’s 1933 checklist
of 286 species, the confirmed and reported flora
of Bryce Canyon National Park has more than
doubled to 587 taxa (Table 3.1, Figure 1.3.4, Ap-
pendix A). Based on available habitats and prox-
imity, at least another 298 plant taxa may occur
within the park (Appendix B). Should all of these
potential species be found, the documented flora
of the park would increase by nearly 33%. Many
of the “missing” potential or reported taxa con-
sist of cryptic species that flower late in the grow-

ing season, or occur in undersampled wetland or
weedy habitats. A large number of weedy species
that are known for the park from specimens in
the resource management collection are not yet
represented in the official herbarium and should
be the target of additional collection efforts. 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 Bryce Canyon National Park. Appen-
dix A lists all species that have been confirmed for the flora
with an authenticated voucher specimen (including extant
and historical records) or which have been reliably report-
ed for the park in the literature (Buchanan and Graybosch
1981; Dewey and Andersen 2005; Hallsten and Roberts
1988; NCPN in ed.; Spence and Buchanan 1993). Vouch-
ers were examined from the BRCA herbarium, including
the separate resource management (BRCA-RM) reposi-
tory), and collections from Brigham Young University
(BRY), Utah State University (USU), the University of Wy-
oming (RM), and the digital museum database of the New
York Botanical Garden (NY). Species entries in Appendix
A are organized alphabetically by family and genus.

Appendix B includes species that may potentially occur
within Bryce Canyon National Park based on the proxim-
ity of the park to other populations or the presence of suit-
able habitat.

Appendix C lists species that have been previously report-
ed for Bryce Canyon National Park but are now consid-
ered erroneous 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 A Utah Flora,
third edition (Welsh et al. 2003). Alternative family names
and treatments from other regional floras (Dorn 2001;
Flora of North America Editorial Committee 1993, 2002b;
Holmgren et al. 2005; Weber and Wittman 2001) are listed
in parentheses.

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

Nomenclature for scientific names and taxonomic con-
cepts are derived from Welsh et al. (2003). 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; Dorn
2001; Flora of North America Editorial Committee 1993,

1997,2000,2002a, 2002b, 2003, 2005, 2006a, 2006b, 2006¢;
Holmgren et al. 2005; Weber and Wittmann 2001). No ef-
fort 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 et al.
(2003) and the Intermountain Flora (Barneby 1989; Cron-
quist 1994; Cronquist et al. 1972, 1977, 1984, 1997; Hol-
mgren 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 Utah
and the state’s contribution to the plant’s overall global
range. Disjunct (Disj) taxa have their Utah distribution
separated from the main, contiguous portion of their
range by a gap of more than 800 km (ca 500 miles). Intro-
duced (Intro) taxa are those that are not native to Utah
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 Utah 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 Utah or North America but their range within Utah
is small and patchy, with populations restricted to special-
ized or uncommon habitats. Widespread (Wide) taxa have
global ranges exceeding 250,000 km? and occur over at
least 10% of the state.
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Park status (Appendices A, C, and D)

Park status identifies whether a species is Present (Pres),
Historical (Hist), or Reported (Rep) for Bryce Can-
yon National Park. Species are considered Present if a
confirmed voucher or documented observation has been
made within park boundaries since 1970. Historical spe-
cies have been confirmed with a voucher from the park but
have not been relocated since before 1970. Reported spe-
cies are listed for the park in the literature (Buchanan and
Graybosch 1981; Dewey and Andersen 2005; Hallsten and
Roberts 1988; NCPN in ed.; Spence and Buchanan 1993),
but have not been corroborated with a voucher specimen.
Species that may potentially occur in Bryce Canyon NP
are listed in Appendix B. Rejected taxa (listed in Appendix
C) have either been falsely reported (FalsRep) in the liter-
ature based on misidentified 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 Bryce Canyon NP.
Abundance data are derived from Northern Colorado Pla-
teau Network (in ed.), and personal observations. Abun-
dant (Abun) taxa have large populations, have a broad
ecological amplitude (often being dominant in one to
several vegetation types), or occur extensively across the
park. Common (Com) taxa have large local populations
but may be restricted to a single vegetation type or do not
occur across the entire park. Uncommon (Unc) taxa have
low to medium-sized populations, typically have a narrow
ecological amplitude (or at least contribute relatively little
to total vegetative cover), or have a small range across the
park. Rare taxa usually have low population numbers and
are restricted to a single location within the park. A “?” in-
dicates 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 park. Specimen
repositories include the Bryce Canyon National Park her-
barium (BRCA) Bryce Canyon National Park resource

management collection (BRCA-RM), Brigham Young
University (BRY), Utah State University (USU), New York
Botanical Garden (NY), and the University 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 Bryce Canyon
National Park. 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 most-
ly for ‘reported’ taxa).

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

This column includes additional comments on the status
of a particular species in the park, the place of origin for
introduced species, legal status, and other data.

Nativity (Appendix D)

Nativity indicates whether a species is native to Utah or
Introduced (Intro) based on Fertig (2007).

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 Bryce Canyon National Park is indicated by an “x” in
the columns Sage/Grs through Wet and is derived from
the vegetation classification of Buchanan (1992), Madsen
(2001), and Welsh et al. (2003). Sage/Grs=black sage-
brush (Artemisia nova) grasslands and montane meadows
dominated by perennial grasses and herbaceous species.
PinJun=Pinyon-Juniper woodlands of two-needle pinyon
(Pinus edulis) and Utah juniper (Juniperus osteosperma,).
MontConf=montane brush and conifer forests of ponde-
rosa pine (Pinus ponderosa), Gambel oak (Quercus gam-
belii), Douglas-fir (Pseudotsuga menziesii), and white fir
(Abies concolor). Wet=Wetlands (including wet meadows,
ponds, swampy forests, and seeps and springs). Additional
comments are included for species that are restricted to
a particular soil/geologic type or are found mostly in dis-
turbed sites.
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