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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 fl ora of Capitol Reef National Park. This entailed a 
thorough review of existing literature, re-examination of specimens from the Capitol Reef National 
Park herbarium and other state and national museum collections, and additional fi eld work to cor-
roborate unverifi ed species reports or locate new species. Based on this study, 887 vascular plant 
taxa have been confi rmed or reliably reported as occuring in the park (835 are known from validated 
herbarium specimens and 52 from unvouchered literature reports). Another 117 species formerly con-
sidered part of the park fl ora have now been shown to be falsely reported. The current fl ora of Capitol 
Reef National Park represents about 25% of the known fl ora of Utah, and 52.4% of the fl ora of the 
Colorado Plateau ecoregion within Utah. At least 7 of these species are federally listed as threatened 
or endangered, and 54 more are considered species of concern by the state natural heritage program. 
Introduced plants make up 13.8% of the park fl ora (45 species), of which only 3 species are considered 
noxious weeds by the State of Utah. Further surveys in Capitol Reef National Park are likely to fi nd 
additional new species (about 192 are known from similar habitats outside the park boundary), espe-
cially among late- season fl owering, 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 fl ora 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 fi eld surveys to resolve the status of many 
reported and unconfi rmed species. The objective 
of these reports is to summarize the current state 
of knowledge of the fl ora of each park for the 
benefi t of NPS biologists and interpretive staff , 
outside researchers, and the general public. The 
following report addresses the vascular fl ora of 
Capitol Reef National Park (NP), in south-central 
Utah. Other NCPN park units are addressed in 
separate reports.

1.1  Background and justifi cation
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 
signifi cant 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 fl ora and fauna is critical for 
eff ective park management and for systematically 
identifying and fi lling 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 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 eff ort has entailed re-
viewing existing species checklists, corroborating 
the identifi cation of specimens in park museum 
and herbarium collections, locating additional 
specimen records from other museums, mining 
relevant literature and datasets, and conducting 
fi eld surveys to locate new taxa or confi rm 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, unconfi rmed, falsely 
reported), abundance, residency, nativity, and 
rarity. With the production of a technical series of 
reports on the fl ora 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 Capitol Reef NP, based on 
a review of herbarium collections and past 
literature; and

2. Develop an annotated checklist of the fl ora 
of Capitol Reef NP, with supplemental in-
formation on taxonomic synonyms, distri-
bution, within-park abundance, fl owering 
period, growth form, nativity, habitat, and 
sources for each record. 

1.3  Study area

1.3.1  History and setting

The oldest evidence of human occupation of the 
Capitol Reef and Waterpocket Fold area comes 
from dart points dating from 2,000 to 8,000 years 
before present. Sedentary farmers and hunter-
gatherers of the Ancestral Puebloan and Fremont 
cultures inhabited areas near perennial water 
sources within the park during the period from 
600 to 1275 A.D. Following periods of extensive 
drought, native cultures adopted the more no-
madic lifestyle that existed at the time of Euro-
pean contact (Frye 1998).

Waterpocket Fold presented a signifi cant bar-
rier to early European explorers, who largely by-
passed the park area until the mid-19th century. 
Almon Thompson, of the Powell survey, made 

†Taxa refer to all named species, subspecies, and varieties. 
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the fi rst scientifi c explorations through the future 
park in 1872, en route to the Henry Mountains. 
Geologists Grove Karl Gilbert and Clarence Dut-
ton mapped the Waterpocket Fold in detail in 
the late 1870s. Mormon pioneers began settling 
the area in the vicinity of Capitol Reef in the late 
1870s and early 1880s. A small farming commu-
nity began at Fruita in 1886, but struggled due to 
its remoteness (Frye 1998). 

Wayne County civic leaders and boosters began 
espousing protection of a portion of the Capitol 
Reef area around Fruita (the “Wayne Wonder-
land”) as a state or national park in the early 1920s. 
Such a designation would result in improved road 
access to the area and greater economic pros-
perity from tourism. These eff orts reached frui-
tion in August 1937, with the creation of Capitol 
Reef National Monument by President Franklin 
Roosevelt, under the Antiquities Act. The monu-
ment’s original boundaries were enlarged by 
President Eisenhower in 1958, and again in 1969 
by President Johnson, who increased the area by 
nearly 600%. In December 1971, Congress fi xed 
the current boundaries at 241,904 acres (97,895 
ha) and upgraded Capitol Reef to full national 
park status (Evenden et al. 2002, Frye 1998). With 
the additions in 1969, the park currently stretches 
nearly 70 miles, from Thousand Lake Mountain 
almost to Lake Powell.

Capitol Reef National Park is located in west-cen-
tral Wayne, north-central Garfi eld, southwestern 
Emery, and southeastern Sevier counties in cen-
tral Utah (Figure 1.3.1), about 75 road miles east 
of Richfi eld. Elevation within the park ranges from 
3,880 feet (1,183 m) at the bottom of Halls Creek 
to 8,960 feet (2,731 m) on the fl ank of Thousand 
Lake Mountain. Annual precipitation averages 5 
inches (12.5 cm) at the south end of the park and 
12 inches (30 cm) at the higher, north end. Fruita 
has an annual precipitation of 7.2 inches (18 cm), 
with 30% coming in the summer monsoon sea-
son. The average minimum temperature at Fruita 
in January is 18°F (–8° C), and in July, 92°F (33°C) 
(Heil et al. 1993).

1.3.2  Geology

The “Capitol” in Capitol Reef comes from the 
dome-like outcrops of Navajo Sandstone in the 
Fruita area that resemble the rotunda shape of 
many capitol buildings. Early geographers applied 
the term “reef” to the nearly 100-mile-long Water-
pocket Fold, which created a formidable barrier 
to travelers—much like marine reefs impede ship 

traffi  c. Waterpocket Fold, an east-dipping mono-
cline extending from Thousand Lake Mountain 
nearly to Lake Powell, was uplifted during a pe-
riod of tectonic activity in the late Cretaceous or 
early Tertiary, along with much of the Colorado 
Plateau and Rocky Mountains. Diff erent rates of 
erosion (depending on the nature and position 
of sedimentary beds) over time carved the deep 
canyons, domes, arches, and bedrock holes (“wa-
terpockets”) characteristic of the Capitol Reef 
area (Chronic 1988; Morris et al. 2003).

Rocks exposed in Capitol Reef NP range in age 
from Permian sandstone to Quaternary volcanic 
boulders. The oldest strata tend to occur in the 
western part of the park, becoming progressively 
younger as one travels eastward, following the 
tilt of the Waterpocket Fold monocline (Chronic 
1988). Permian-age outcrops of the Cutler Group 
(including the Cedar Mesa and White Rim sand-
stones), dating to about 265 million years ago, are 
exposed in the bottom of the Fremont River can-
yon and Sulphur Creek near the park’s western 
boundary. These strata were originally deposited 
as beach and wind-blown sand dunes, and are 
capped by the marine-derived Kaibab limestone. 
In the early Triassic, the Capitol Reef area was a 
coastal tidal fl at that was periodically refl ooded 
by marine waters, forming the alternating brown 
and red mudstones and siltstones of the Moen-
kopi Formation. During the late Triassic, the park 
area was buried by river-borne volcanic ash and 
clay of the Chinle Formation. 

Continuing eastward, the Chinle is covered by ear-
ly Jurassic Wingate Sandstone (derived from wind-
blown sand dunes) and sandstone-claystone con-
glomerates of the fl uvial Kayenta Formation. Above 
the Kayenta are the thick beds of Navajo Sandstone 
that form the park’s characteristic monolithic cliff s 
and domes. The Navajo was part of a Sahara-like 
dune system that extended from Nevada to south-
ern Wyoming. Later in the Jurassic and early Cre-
taceous, the Capitol Reef area was again inundated 
by marine intrusions or exposed as a tidal fl at. Al-
ternating beds of sandstone, siltstone, mudstone, 
gypsum, and limestone were laid down during this 
time as the San Rafael Group (Page Sandstone, 
Carmel, Entrada, Curtis, and Summerville forma-
tions), Morrison Formation, and Dakota Sand-
stone. Deep marine waters, alternating with delta 
and coastal plain depositional environments, pre-
dominated during the early to mid-Cretaceous, 
giving rise to the various members of the Mancos 
Shale and Mesa Verde Formation. 
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The Cenozoic has largely been a time of erosion 
in Capitol Reef NP, interrupted by periods of vol-
canic activity about 20–25 million years ago and 
again as recently as 3.7 million years ago (Morris 
et al. 2003). Remnants of the last period of vol-
canism persist in the form of intrusive igneous 
dikes, sills, and diatremes found sporadically in 
the South Desert area. Large, black boulders on 
hills near the visitor center were derived from 
lava fi elds on plateaus to the west and north and 
transported to the park as outwash from glacia-
tion (Chronic 1988).

1.3.3  Vegetation

The plant communities of Capitol Reef Nation-
al Park have been described in detail by Meyer 
(1990), Heil et al. (1993), and the Northern Colo-
rado Plateau Network (in ed.). These can be ag-
gregated into fi ve general vegetation types that 
correlate with elevational and moisture gradients. 
Bentonite and gypsum badlands and low-eleva-
tion, clay-rich substrates (such as the Moenkopi, 
Chinle, and Mancos) are dominated by salt des-
ert scrub vegetation of shadscale (Atriplex confer-
tifolia), mat saltbush (A. corrugata), Castle Valley 
saltbush (A. gardneri var. cuneata), spiny hopsage 
(Grayia spinosa), and crisp-leaf wild buckwheat 
(Eriogonum corymbosum var. corymbosum). 
Low-elevation desert sites with shallow soils over 
impervious bedrock support stands of black-
brush (Coleogyne ramosissima) and rabbitbrush 
(Chrysothamnus spp.) (Heil et al. 1993).

Sagebrush shrublands and grasslands replace 
desert scrub at higher elevations and on allu-
vial terraces or sandy soils. These stands may be 
dominated by big sagebrush (Artemisia triden-
tata), rubber rabbitbrush (Chrysothamnus nau-
seosus), or fourwing saltbush (Atriplex canescens). 
More saline terraces may be locally dominated by 
greasewood (Sarcobatus vermiculatus), and sites 
over stabilized sand dunes by sand sagebrush (Ar-
temisia fi lifolia) or perennial grasses. 

Pinyon-juniper woodlands predominate on thin, 
rocky soils at low to mid-elevations. These pyg-
my forests are dominated by two-needle pinyon 
(Pinus edulis) and Utah juniper (Juniperus os-
teosperma), with understories of green ephedra 
(Ephedra viridis) or other low shrubs or grasses. 
Wind-blasted, rocky ridges are often locally dom-
inated by cushion plant species, while slickrock 
exposures or ledges may be sparsely vegetated by 
dwarf mountain mahogany (Cercocarpus intrica-
tus).

Mixed conifer forests, which occur at higher el-
evations on deep, coarse-textured soils, or in 
shady slot canyons, consist primarily of Ponde-
rosa pine (Pinus ponderosa), bitterbrush (Purshia 
tridentata), alder-leaf mountain mahogany (Cer-
cocarpus montanus), and greenleaf manzanita 
(Arctostaphylos patula). Quaking aspen (Populus 
tremuloides) may predominate in more mesic 
sites with rich soils. Western bristlecone pine (Pi-
nus longaeva)-cushion plant stands occur locally 
in the park, and are considered a community of 
conservation concern by Heil et al. (1993).

Wetlands occur across all elevations and are as-
sociated with perennial rivers, streams, or seeps. 
Fremont cottonwood (Populus fremontii) wood-
lands with an understory of willows (Salix spp.) 
or rabbitbrush occur commonly along the larger 
watercourses. Stands of common reed (Phrag-
mites australis) or Baltic rush (Juncus arcticus) 
may occur among cottonwood forests. At higher 
elevations, riparian woodlands may be dominat-
ed by thinleaf alder (Alnus incana), water birch 
(Betula occidentalis), blue spruce (Picea pungens), 
or red-osier dogwood (Cornus sericea). Hanging 
gardens associated with shady cliff  alcoves and 
perennial seeps are uncommon in the park, but 
are commonly occupied by southern maidenhair 
fern (Adiantum capillus-veneris), giant helleborine 
(Epipactis gigantea), and western poison ivy (Tox-
icodendron rydbergii) (Fowler et al. 2007; Welsh 
1989). Many of the riverside terraces in the Fruita 
area were converted to orchards by Mormon pio-
neers. These are still maintained by the National 
Park Service, and contain a number of cultivated 
fruit species and weeds (Heil et al. 1993).

1.3.4  Previous botanical studies

Lester Ward, of the Powell Survey, explored Rab-
bit Valley and the Aquarius Plateau west of Capi-
tol Reef in 1875, but apparently did not collect 
botanical specimens within the future park itself. 
Likewise, Marcus E. Jones conducted fi eld work 
in the Henry Mountains and vicinity of Hanks-
ville and Loa in 1894, Per Axel Rydberg and E. C. 
Carlton surveyed the Aquarius Plateau in 1905, 
and W. D. Stanton botanized the Henry Moun-
tains in 1930, but all apparently bypassed Capitol 
Reef, itself. The earliest collections known from 
Capitol Reef National Monument were made 
by Bertrand F. Harrison, Ben Markham, and El-
den Beck, of Brigham Young University, in 1938 
(Table 1.3.4, Figure 1.3.4). Noteworthy among the 
fi nds that year was the collection of the holotype 
of Beck’s spring-parsley (Cymopterus beckii), 
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Table 1.3.4. Chronology of plant collecting efforts in Capitol Reef National Park.

Year Collector(s)
# of new 

taxa Comments
1938–1940 B. F. Harrison, B. 

Markham, E. Beck, 
Reed, & W. B. 
McDougall

7 Bertrand Harrison and colleagues from Brigham Young University collected 
at least 7 plant taxa in Capitol Reef National Monument over a three-year 
period, including the holotype of Cymopterus beckii in 1938. NPS regional 
biologist W. B. McDougall made a cursory checklist of monument fl ora in 1940 
based on a one-day visit (McDougall 1940).

1951 B. F. Harrison 1 B. F. Harrison collected the fi rst record of Springfi eld’s bluestem (Bothriochloa 
springfi eldii) while passing through the monument.

1958 F. Swancara & E. 
Lehnert

40 Frank Swancara and Emery Lehnert made collections of 40 new taxa. These 
specimens formed the foundation of the Capitol Reef herbarium (CARE).

1961 R. Barneby 1 Rupert Barneby, of the New York Botanical Garden, collected the type of 
Astragalus harrisonii from Capitol Reef National Monument.

1965–1968 K. Erdman & K. 
Taylor

11 Kimball Erdman and Kelly Taylor added 11 new species to the monument 
fl ora.

1970–1971 R. Nelson 79 Ruth Nelson discovered 79 new species for Capitol Reef National Park, 
including fi rst records for several rare or locally endemic species, such 
as Bicknell milkvetch (Astragalus consobrinus), Woodruff’s milkvetch (A. 
woodruffi i), and low hymenoxys (Hymenoxys acaulis var. nana).

1972 N. D. Atwood & L. 
Higgins 

1 Duane Atwood and Larry Higgins collected the type of Phacelia rafaelensis 
from Capitol Reef National Park.

1973–1975 H. K. Harrison 90 Keith Harrison made nearly 600 collections for the CARE herbarium and 
documented 90 new taxa for the park fl ora.

1977–1978 P. Camp, E. Neese, 
and S. White

38 Pam Camp, of Utah State University, made more than 200 collections in the 
Halls Creek area of Capitol Reef National Park and Glen Canyon National 
Recreation Area. Excluding Glen Canyon records, she added 37 new taxa 
to the fl ora of Capitol Reef National Park. Elizabeth Neese and S. White 
discovered Spiranthes diluvialis in Capitol Reef in 1977 (this species was listed 
as threatened under the Endangered Species Act in 1992).

1980–1981 S. Meyer 186 Susan Meyer made more than 300 collections for the CARE herbarium and 
added 186 new species to the park fl ora. Meyer (1982) compiled a checklist of 
512 plant species for the park.

1982 N. D. Atwood, 
S. Goodrich, S. 
Welsh, and E. 
Neese

4 Stan Welsh and colleagues discovered 4 new species for the park, including 
the type of Erigeron maguirei var. harrisonii (no longer considered distinct 
from E. maguirei).

1984–1985 J. Lichthardt, S. 
Welsh, and E. 
Neese

7 Juanita Lichthardt, Stan Welsh, and Elizabeth Neese added 7 new species to 
the park fl ora.

1986–1988 K. Heil, J. M. 
Porter, R. Fleming, 
and W. Romme

353 Ken Heil, Mark Porter, and Rich Fleming, of San Juan College, and 
William Romme, of Fort Lewis College, conducted a multi-year vegetation 
classifi cation, fl oristic inventory, and rare-plant survey for Capitol Reef 
National Park. In the course of collecting more than 650 specimens for 
the CARE herbarium, this group added 353 new species to the park fl ora 
and 33 new rare species, including fi rst records of Rabbit Valley gilia (Gilia 
caespitosa), Winkler’s pincushion cactus (Pediocactus winkleri), Wright’s 
fi shhook cactus (Sclerocactus wrightiae), Jones’ cycladenia (Cycladenia humilis 
var. jonesii), and Barneby’s reed-mustard (Schoenocrambe barnebyi). Heil et al. 
(1993) produced a checklist of the park fl ora with 759 taxa.

1989–1991 E. Haskell, J. 
Spence, K. Mason, 
and K. Heil

3 Eric Haskell, John Spence, Karen Mason, and Ken Heil added fi rst reports of 
Thunberg’s barberry (Berberis thunbergii), Dryopteris fi lix-mas, and cardinal-
fl ower (Lobelia cardinalis).

1992–1993 J. Fowler, C. L. 
May, and J. Hak

0 Jim Fowler and colleagues surveyed hanging garden vegetation in the park, 
but added no new species to the fl ora (Fowler et al. 2007).
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named in honor of its discoverer. National Park 
Service regional biologist W. B. McDougall com-
piled the fi rst plant checklist for the new monu-
ment (mostly prominent trees and shrubs) based 
on a one-day visit in 1940 (Frye 1998; McDougall 
1940).

Botanical research and collecting was sporadic 
during the Capitol Reef National Monument era. 
Frank Swancara and Emery Lehnert initiated the 
Capitol Reef herbarium (CARE) with their col-
lections in 1958. Rupert Barneby visited the mon-
ument in 1961 and collected the type specimen of 
a new species, Harrison’s milkvetch (Astragalus 
harrisonii). Ruth Nelson more than doubled the 
known fl ora of the area by adding 79 new species 
in 1970–1971. Duane Atwood and Larry Higgins, 
graduate students from Brigham Young Universi-
ty, took the type of San Rafael phacelia (Phacelia 
rafaelensis) from the park in 1972 (Welsh 1982).

The pace of new discovery accelerated in the mid-
1970s and early 1980s. Keith Harrison made near-
ly 600 collections for the CARE herbarium from 
1973 to 1975, and documented 90 new species 
for the park. Pam Camp, of Utah State University, 
collected more than 200 specimens in the Halls 
Creek drainage area along both sides of the Capi-
tol Reef NP/Glen Canyon National Recreation 
Area boundary in 1977–1978. Camp discovered 
at least 37 new species for Capitol Reef NP, but 
several additional species credited to her in later 
checklists (Heil et al. 1993) were actually found 

on the Glen Canyon side and remain uncon-
fi rmed (but potential) for Capitol Reef. Elizabeth 
Neese and S. White discovered an unusual orchid 
along the Fremont River in 1977 that was even-
tually identifi ed as Ute ladies’-tresses (Spiranthes 
diluvialis, federally listed as threatened under the 
Endangered Species Act since 1992). From 1980 
to 1981, Susan Meyer made more than 300 col-
lections from the park and added 186 new species 
to the fl ora (increasing it by nearly 40%). Meyer 
(1982, 1990) published a park checklist identi-
fying 512 taxa. Stan Welsh and colleagues from 
Brigham Young University conducted a study of 
grazing impacts on the park in 1982, and discov-
ered the holotype of Maguire’s fl eabane (Erigeron 
maguirei var. harrisonii, now considered synony-
mous with var. maguirei) (Welsh 1982).

The most comprehensive survey of the fl ora and 
vegetation of Capitol Reef NP took place from 
1986 to 1988, under the direction of Ken Heil, 
Mark Porter, and Rich Fleming, of San Juan Col-
lege, and William Romme, of Fort Lewis College 
(Heil et al. 1993). This group collected more than 
650 specimens for the CARE herbarium in the 
course of sampling 34 vegetation types. Heil et al. 
(1993) produced a checklist identifying 759 taxa 
for the park, of which 353 represented new species. 
In addition, Heil and his colleagues discovered 33 
new rare species for the park, including four of the 
park’s seven listed threatened or endangered plant 
species (see Tables 1.3.4 and 3.3). 

Year Collector(s)
# of new 

taxa Comments
1995–1997 T. Clark, D. Clark, 

K. Harper, R. Van 
Buren, and Z. 
Aanderud

2 Tom and Debi Clark discovered the fi rst record of Gilia tenuis (a rare species) 
in the park. Kim Harper, Renee Van Buren, and Z. Aanderud discovered 
Gnaphalium wrightii in Capitol Reef NP.

1997–2002 D. Clark 1 Debi Clark and colleagues with the Interagency Rare Plant Team surveyed 
Capitol Reef and adjacent BLM and USFS lands for rare plants, partly funded 
by a grant from Canon USA, Inc. Thelesperma subnudum var. alpinum was 
discovered in the park in 2000 (Clark 2002)

2004 K. Andersen, D. 
Barnes, K. Harper, 
& Northern 
Colorado Plateau 
Network veg 
mapping team

3 (+ 25 
reported)

Donna Barnes and Kim Harper of Utah Valley State College collected more 
than 50 specimens for the CARE herbarium, including fi rst records of 2 
taxa. Kim Andersen collected one new exotic species and reported 2 others 
during a survey of noxious weeds (Dewey and Andersen 2005). The Northern 
Colorado Plateau Network (in ed.) vegetation mapping team reported 23 new 
species for the park (without vouchers)

2005 R. Harms, W. 
Fertig, & P. Lesica

7 Rebecca Harms discovered 3 new species for the park during a survey of seeps 
and springs (Springer et al. 2006). Walter Fertig and Peter Lesica added 4 new 
species.

Table 1.3.4. Chronology of plant collecting efforts in Capitol Reef National Park, cont.
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In the past 20 years, the number of new species 
discovered in Capitol Reef NP has leveled off  
(Figure 1.3.4), but not stopped. Rare and uncom-
mon species continue to be discovered, including 
male fern (Dryopteris fi lix-mas), by John Spence 
and Karen Mason in 1990, Mussentuchit gilia 
(Gilia tenuis) and alpine greenthread (Thelesper-
ma subnudum var. alpinum), by Tom and Debi 
Clark in 1995 and 2000, and Wright’s cudweed 
(Gnaphalium wrightii), by Kim Harper and Renee 
Van Buren in 1997. More recently, Donna Barnes 
and Kim Harper, from Utah Valley State College, 
added two new species while conducting gen-
eral fl oristic collecting in the park in 2004. Kim 

Andersen of Utah State University vouchered or 
reported three new invasive plant taxa in 2004 
(Dewey and Andersen 2005). Vegetation mapping 
crews from Capitol Reef NP and the Northern 
Colorado Plateau Network (in ed.) reported 23 
new species (without vouchers) in 2004. Rebecca 
Harms discovered three new riparian species in a 
2005 survey of seeps and springs (Springer et al. 
2006). Montana botanist Peter Lesica and I col-
lected four new species during the 2005 fi eld sea-
son (Table 1.3.4).

Additional details on plant-collecting eff orts at 
Capitol Reef NP can be found in Table 1.3.4.
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2  Methods
In January and February 2005, I reviewed all 
mounted specimens in the Capitol Reef National 
Park herbarium (CARE) to determine whether 
each was correctly identifi ed to species, subspe-
cies, or variety following the nomenclature of 
Welsh et al. (2003). As necessary, I made correc-
tions and annotations to each specimen and to 
the voucher records in the park’s Automated Na-
tional Cataloging System (ANCS+) and NPSpe-
cies database. Based on this herbarium work and 
a review of park references (Heil et al. 1993; Mey-
er 1982; Dewey and Andersen 2005; Springer et 
al. 2006), I developed four lists: 

1.     A revised checklist of species that were pres-
ent in the park (confi rmed 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.     A list of potential species (“unconfi rmed” 
in NPSpecies) known from the vicinity 
of Capitol Reef National Park, using an 
unpublished list generated by Dr. N. Duane 
Atwood of Brigham Young University and 
Albee and others (1988) (Appendix B); and

4.     A list of species that are now known to be 
misidentifi ed or highly questionable (Ap-
pendix C).

I annotated each list with supplemental infor-
mation on life form, geographic range (within 

the context of Utah), population size in the park 
(derived from Heil et al. 1993, NCPN in ed., and 
fi eld observations), fl owering period, distribu-
tion across general vegetation types, nativity, data 
source (collector and collection number from 
a sample specimen or literature citation), year 
of earliest collection (from herbarium records), 
and relevant synonymy and taxonomic prob-
lems (based on review of Barkworth 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; and Weber and 
Wittmann 2001). I then incorporated the annota-
tions to these lists and label data from the CARE 
herbarium review into the NPSpecies database 
for the park.

Work in 2005–2007 focused on confi rmation of 
reported and potential species for the park fl ora 
through fi eld surveys and review of collections 
from state and regional herbaria. To target miss-
ing species, I made collecting trips to Capitol Reef 
NP in May 2005 and September 2006, emphasiz-
ing under-sampled wetland, weedy, and late-
fl owering taxa. I undertook herbarium studies 
at Brigham Young University (BRY), Utah State 
University (USU), and the University of Wyoming 
(RM) in March, June, and October 2006 and Feb-
ruary and March 2007, and documented park 
specimens from the Virtual Herbarium website 
of the New York Botanical Garden (http://sciweb.
nybg.org/science2/hcol/intf/index.asp). Finally, I 
located additional new species reports by exam-
ining unmounted collections by NCPN research-
ers and reviewing plot data from recent vegeta-
tion mapping and wetland inventories (NCPN in 
ed.; Springer et al. 2006).
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3  Results

3.1  Summary of the fl ora of Capitol 
Reef National Park

Of the 2,028 vascular plant vouchers in the CARE 
herbarium examined in 2005, 221 were misiden-
tifi ed (10.9%), 81 were revised to a more current 
name (4%), 288 had variety or subspecies names 
added (14.2%), and 1,438 were found to be cor-
rectly determined (70.9%). Based solely on these 
collections, the confi rmed fl ora of Capitol Reef 
National Park stood at 794 taxa (Fertig 2006). 
From 2005 to 2007, I located an additional 34 
taxa from collections at Brigham Young Univer-
sity (many of which had been reported by Heil 
et al. 1993, but without a duplicate voucher de-
posited in the CARE herbarium). Field surveys 

in 2005 netted another seven new species from 
my fi eld collections and those of Rebecca Harms 
(Springer et al. 2006). Overall, the documented 
fl ora of Capitol Reef NP has increased by 41 spe-
cies (4.9%), bringing the total number of taxa to 
835 (Table 3.1, Appendices A, D).

Currently, 52 additional taxa have been reported 
for Capitol Reef NP but have yet to be corroborat-
ed with voucher specimens (Table 3.1, Appendix 
A). Of these, 43 were reported by Heil et al. (1993) 
or the Northern Colorado Plateau Network (in 
ed.). Taken together, the number of confi rmed 
and reported vascular plant taxa in Capitol Reef 
NP stands at 887 taxa (Table 3.1, Appendix A).

At the start of the 2006 fi eld season, I recognized 
216 taxa as potentially occurring in Capitol Reef 
NP, based on the proximity of the park to known 

Table 3.1. Statistical summary of the fl ora of Capitol Reef National Park. 

Category
Number 

confi rmed 
in park

Number 
additionally 

reported for park
Total

Taxonomic diversity

Total taxa 
(including varieties and subspecies)

835 52 887

Full species 
(excluding varieties and subspecies)

786 45 831

Families 90 1 91

Life form diversity

Tree taxa 49 2 51

Shrub taxa 115 8 123

Perennial forb taxa 396 31 427

Annual forb taxa 135 4 139

Perennial graminoid taxa 108 6 114

Annual graminoid taxa 22 1 23

Fern taxa 10 0 10

Biogeographic diversity

Introduced taxa 119 3 122

Native taxa

Locally endemic taxa 26 1 27

Regionally endemic taxa 110 5 115

Disjunct taxa 1 0 1

Peripheral taxa 8 0 8

Sparse taxa 14 1 15

Widespread taxa 557 42 599

Total native taxa 716 49 765
The number of taxa and families is based on taxonomic concepts of Welsh et al. (2003). See Appendices, 
“Codes and Defi nitions”, for an explanation of the various categories.
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populations (Albee et al. 1988, Fertig 2006). At 
least 24 of these species were found to occur in 
the park based on fi eld collections or relocated 
herbarium specimens in 2005–2007. The current 
number of potential species that I am recognizing 
for Capitol Reef NP is 192 (Appendix B).

Of the original pool of species documented or re-
ported for Capitol Reef NP, I found 117 taxa to 
be falsely reported based on misidentifi ed vouch-
er specimens in the CARE and BRY herbaria. I 
consider an additional six species cited (but not 
vouchered) by the NCPN vegetation mapping 
team (NCPN in ed.) to be questionable based on 
the absence of suitable habitat or the distance of 
Capitol Reef NP to the known or expected range 
of each species (Appendix C).

The confi rmed and reported fl ora of Capitol Reef 
NP represents 24.7% of the 3,594 native and nat-
uralized taxa documented for the state of Utah 
by Welsh et al. (2003) and 60.3% of the state’s 
151 plant families (Table 3.1). Within Wayne and 
Garfi eld counties, the park fl ora captures 57.3% 
of the 1,547 taxa reported by Welsh et al. (2003). 
At the ecoregional scale, Capitol Reef NP con-
tains 52.4% of the 1,694 species reported for the 
Utah portion of the Colorado Plateau (Shultz et 
al. 2006).

3.2  Life form and biogeographic 
diversity

Although ecologically dominant, tree and shrub 
species make up only 19.6% of the confi rmed and 
reported plant taxa of Capitol Reef National Park 
(Table 3.1). Perennial forbs are the most species-
rich life form in the park’s fl ora, with 427 known 
and reported taxa (48.1% of the total fl ora). 
About 18% of the fl ora is comprised of annual 
forbs and grass-like plants. Like trees and shrubs, 
perennial graminoids are ecologically important 
but relatively species-poor, representing 12.2% 
of the total fl ora. The diversity of ferns and fern-
allies in Capitol Reef NP is especially low (1.1%) 
(Table 3.1).

Of the park’s 765 native taxa, 599 (78.3%) are 
widespread across Utah and western North 
America. Only 27 species (3.5% of the total native 
fl ora of the park) have extremely limited global 
distributions (local endemics found within an 
area of less than 1° of latitude × 2° degrees of lon-
gitude; see Appendix A for complete defi nitions 
of biogeographic categories). Regional endemics 
(largely restricted to the Colorado Plateau) com-

prise an additional 15% of the park’s native fl ora 
(Table 3.1). Disjunct, peripheral, and sparse spe-
cies make up just 3.1% of the total native fl ora.

3.3  Plants of special concern
With seven listed species, Capitol Reef National 
Park has the largest number of threatened or 
endangered plant species of any park unit in the 
Northern Colorado Plateau Network (Table 3.3). 
At least 18 additional park taxa were formerly 
candidates for potential listing (Category 2 or 
3C) under the Endangered Species Act (UDWR 
1998). Eight of these taxa are currently listed as 
sensitive by the Utah Bureau of Land Manage-
ment and U.S. Forest Service. The Utah Division 
of Wildlife Resources Conservation Data Center 
(UTCDC) lists 61 taxa from Capitol Reef NP as 
species of concern (UDWR 1998). 

Heil’s wild buckwheat (Eriogonum corymbosum 
var. heilii) was described as a new taxon by James 
Reveal in 2004 (Flora of North America Editorial 
Committee 2005) and is apparently restricted to 
Thousand Lake Mountain in Capitol Reef NP 
and adjacent Fishlake National Forest. It present-
ly has no legal status but research on its distribu-
tion and potential management needs should be 
considered a high priority. Several recent studies 
have focused on mapping the distribution of the 
park’s threatened, endangered and sensitive spe-
cies (Clark 1999a, 1999b, 2001a, 2001b, 2002; Heil 
et al. 1993), monitoring populations (Fertig et al. 
2005 and Capitol Reef references cited therein), 
and researching pollination biology (Tepedino et 
al. 2003). 

3.4  Non-native species and noxious 
weeds

Introduced plant species (not historically native 
to Utah or North America) make up 13.8% of the 
confi rmed and reported fl ora of Capitol Reef Na-
tional Park (Table 3.1). This fi gure is comparable 
to the statewide average of 13.5% non-native spe-
cies (Fertig 2007; Welsh et al. 2003). Of the 122 in-
troduced plant species confi rmed or reported for 
Capitol Reef NP (Table 3.1), only three—Russian 
knapweed (Centaurea repens), fi eld bindweed 
(Convolvulus arvensis), and quackgrass (Elymus 
repens)—are listed as noxious by the State of Utah 
(State of Utah Department of Agriculture and 
Food 2007). Heil et al. (1993) and Dewey and An-
dersen (2005) conducted surveys of non-native 
and noxious weeds and mapped the distribution 
of selected species. Since the mid-1980s, several 
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eradication eff orts have been implemented to con-
tain the spread of fi ve-stamen tamarisk (Tamarix 
chinensis), Russian olive (Elaeagnus angustifolia), 

and tree-of-heaven (Ailanthus altissima) along the 
Fremont River, Sulphur Creek, and Halls Creek 
Narrows (Evenden et al. 2002). 

Table 3.3. Plant species of conservation concern from Capitol Reef National Park.

Family Species Common name

TNC 
global 
rank Federal legal status

UTCDC 
status

Apocynaceae Cycladenia humilis var. 
jonesii

Jones’ cycladenia G3G4T2 USFWS: Threatened Rare, S2

Betulaceae Ostrya knowltonii western hop-hornbeam G3G4 Watch, S2

Boraginaceae Cryptantha capitata head cryptanth G4 Watch, S2?

Cactaceae Opuntia basilaris var. 
heilii

Heil’s beavertail G5T2T3 Rare, S1

Cactaceae Opuntia phaeacantha 
var. major

large pricklypear G5T5 Periph., 
S2S3

Cactaceae Pediocactus winkleri Winkler’s pincushion 
cactus

G2 USFWS: Threatened Rare, S1

Cactaceae Sclerocactus wrightiae Wright’s fi shhook 
cactus

G2 USFWS: Endangered Rare, S2

Campanulaceae Lobelia cardinalis ssp. 
graminea

cardinal-fl ower G5 Periph., S2

Chenopodiaceae Chenopodium graveolens 
var. neomexicanum

New Mexico goosefoot G5T5 Periph., S1

Compositae 
(Asteraceae)

Aster welshii Welsh’s aster G2 Watch, S3?

Compositae 
(Asteraceae)

Chrysothamnus 
nauseosus var. bigelovii*

Bigelow’s rabbitbrush G5
T3T5Q

Periph., S2

Compositae 
(Asteraceae)

Cirsium calcareum var. 
calcareum

Caineville thistle G4TNR Tax. Prob., 
SNR

Compositae 
(Asteraceae)

Cirsium neomexicanum 
var. utahense

Utah thistle G5T3T4 Add. Data, 
S3?

Compositae 
(Asteraceae)

Erigeron abajoensis Abajo daisy G1G2 USFS Region 4: Sensitive Add. Data, 
S1S2

Compositae 
(Asteraceae)

Erigeron maguirei Maguire’s daisy G2 USFWS: Threatened Rare, S2

Compositae 
(Asteraceae)

Erigeron pumilus var. 
condensatus

vernal daisy G4G5 
T3T4

Infreq., S2?

Compositae 
(Asteraceae)

Gnaphalium wrightii Wright’s cudweed G5 Periph., S2?

Compositae 
(Asteraceae)

Hymenoxys acaulis var. 
nana

low hymenoxys G5T1T2 USFWS: former C2 
candidate

Rare, S1S2

Compositae 
(Asteraceae)

Thelesperma subnudum 
var. alpinum

alpine greenthread G5T2 USFS Region 4: Sensitive; 
BLM (UT): Sensitive; 
USFWS: former C2 
candidate

Rare, S1

Compositae 
(Asteraceae)

Townsendia aprica Last Chance 
townsendia

G2 USFWS: Threatened Rare, S1

Compositae 
(Asteraceae)

Xylorhiza confertifolia Henrieville woodyaster G2G3 USFWS: former 3C Watch, 
S2S3

Cruciferae 
(Brassicaceae)

Arabis demissa nodding rock cress G5T4 USFWS: former 3C Watch, S2?
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Family Species Common name

TNC 
global 
rank Federal legal status

UTCDC 
status

Cruciferae 
(Brassicaceae)

Physaria acutifolia var. 
purpurea

purple twinpod G5T2 Rare, S2

Cruciferae 
(Brassicaceae)

Schoenocrambe barnebyi Barneby’s reed-mustard G1 USFWS: Endangered Rare, S1

Euphorbiaceae Tragia ramosa* noseburn G5 Periph., S1

Gramineae 
(Poaceae)

Andropogon glomeratus 
var. scabriglumis

bushy bluestem G5 Periph., S2

Gramineae 
(Poaceae)

Festuca sororia ravine fescue G4 Add. Data, 
S2

Gramineae 
(Poaceae)

Panicum oligosanthes var. 
scribnerianum

Scribner panicgrass G5T5 Infreq., S2?

Gramineae 
(Poaceae)

Schizachne purpurascens false melic G5 Periph., S1

Gramineae 
(Poaceae)

Stipa scribneri Scribner needlegrass G4 Add. Data, 
SR

Hydrophyllaceae Nama retrorsum* Howell’s nama G3 USFWS: former 3C Watch, S2

Leguminosae 
(Fabaceae)

Astragalus barnebyi Barneby’s milkvetch G5T3 USFWS: former 3C Watch, S2

Leguminosae 
(Fabaceae)

Astragalus brandegei Brandegee’s milkvetch G3G4 USFWS: former C2 
candidate

Watch, S2

Leguminosae 
(Fabaceae)

Astragalus consobrinus Bicknell’s milkvetch G2G3 USFS Region 4: Sensitive Watch, 
S2S3

Leguminosae 
(Fabaceae)

Astragalus desperatus 
var. petrophilus

rockloving milkvetch G5T3 Watch, S3

Leguminosae 
(Fabaceae)

Astragalus fl avus var. 
argillosus

clay milkvetch G5T3 Tax. Prob., 
SNR

Leguminosae 
(Fabaceae)

Astragalus harrisonii Harrison’s milkvetch G2G3 USFWS: former 3C Watch, 
S2S3

Leguminosae 
(Fabaceae)

Astragalus laccoliticus laccolite milkvetch G5T2? Rare, S2?

Leguminosae 
(Fabaceae)

Astragalus malacoides Kaiparowits milkvetch G3 USFWS: former 3C Watch, S3

Leguminosae 
(Fabaceae)

Astragalus pardalinus panther milkvetch G3? USFWS: former 3C Watch, S3?

Leguminosae 
(Fabaceae)

Astragalus wardii* Ward’s milkvetch G3 Watch, S3

Leguminosae 
(Fabaceae)

Astragalus woodruffi i Woodruff’s milkvetch G3 USFWS: former 3C Watch, S3

Leguminosae 
(Fabaceae)

Psoralidium junceum rush scurfpea G3 Watch, S3

Leguminosae 
(Fabaceae)

Psoralidium lanceolatum 
var. stenophyllum

slenderleaf scurfpea G5TNR Tax. Prob., 
S3?

Leguminosae 
(Fabaceae)

Psorothamnus 
thompsoniae var. 
thompsoniae*

Thompson’s indigo-
bush

G3?T3? USFWS: former 3C Watch, S3?

Nyctaginaceae Mirabilis linearis var. 
decipiens

New Mexico 
umbrellawort

G5T5 Tax. Prob., 
S2?

Table 3.3. Plant species of conservation concern from Capitol Reef National Park, cont.
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Family Species Common name

TNC 
global 
rank Federal legal status

UTCDC 
status

Orchidaceae Habenaria zothecina alcove bog-orchid G2 BLM (UT): Sensitive; 
USFWS: former C2 
candidate

Rare, S2

Orchidaceae Spiranthes roman-
zoffi ana var. diluvialis
(S. diluvialis)**

Ute ladies’-tresses G2 USFWS: Threatened Rare, S1

Polemoniaceae Gilia caespitosa Rabbit Valley gilia G2 USFS Region 4: Sensitive; 
USFWS: former C1 
candidate

Rare, S1

Polemoniaceae Gilia imperialis cataract gilia G4T2 BLM (UT): Sensitive Rare, S2

Polemoniaceae Gilia tenuis Mussentuchit gilia G1 BLM (UT): Sensitive; 
USFWS: former C2 
candidate

Rare, S1

Polygonaceae Eriogonum corymbosum 
var. heilii

Heil’s wild buckwheat G5T?

Polygonaceae Eriogonum leptophyllum slenderleaf wild buck-
wheat

G3G4 Watch, S1

Polygonaceae Eriogonum tumulosum woodside wild 
buckwheat

G3Q USFWS: former 3C Watch, S2

Polypodiaceae 
(Adiantaceae, 
Sinopteridaceae)

Pellaea limitanea border cloak-fern G4G5 Periph., S1

Polypodiaceae 
(Aspleniaceae, 
Woodsiaceae)

Woodsia oregana Oregon woodsia G5T4? Periph., S1

Primulaceae Primula specuicola cave primrose G4Q USFWS: former 3C Watch, S3

Scrophulariaceae Penstemon caespitosus 
var. desertipicti

painted penstemon G5T3? Watch, S2?

Scrophulariaceae Penstemon scariosus var. 
scariosus

plateau penstemon G4T3T4 Watch, 
S3S4

Umbelliferae 
(Apiaceae)

Cymopterus beckii Beck’s spring-parsley G1 USFS Region 4: Sensitive; 
BLM (UT): Sensitive; 
USFWS: former C2 
candidate

Rare, S1

Umbelliferae 
(Apiaceae)

Lomatium junceum rush lomatium G3 Watch, 
S2S3

Vitaceae Parthenocissus vitacea thicket-creeper G5 Periph., S1
This list is derived from Utah Division of Wildlife Resources (1998). All species are confi rmed as present and extant unless indicated by “*” (reported) or 
“**” (historical or extirpated).

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 species 
(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 proposed 
for Threatened or Endangered status following additional research). C3 = 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 3.3. Plant species of conservation concern from Capitol Reef National Park, cont.
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4  Discussion
Data on the fl ora of Capitol Reef National Park 
developed slowly in the early decades of the 
park’s existence, but greatly increased starting in 
1970, with the eff orts of Ruth Nelson and, later, 
Susan Meyer. Over 40% of the park’s fl ora (and a 
large percentage of its rarest species) were discov-
ered during the fl oristic and vegetation studies of 
Heil et al. (1993) in the late 1980s. Presently, the 
documented and reported fl ora of Capitol Reef 
National Park stands at 887 taxa (Tables 3.1 and 
3.3, Figure 1.3.4, Appendix A). Based on available 
habitats and proximity, at least another 192 plant 
taxa may occur within the park (Appendix B). 
Should all of these potential species be found, the 
documented fl ora of the park would increase by 

nearly 18%. Many of the “missing” potential or 
reported taxa consist of cryptic species that fl ow-
er late in the growing season, or occur in under-
sampled wetland or weedy habitats. Confi rmation 
of reported species should remain a high priority, 
as reports for some of these taxa may ultimately 
prove to be erroneous. Work is especially needed 
in the upper Deep Creek and Halls Creek drain-
ages, at the extreme northern and southern ends 
of the park, to confi rm species reported by Heil 
et al. (1993) and Camp (1978) that may actually 
occur outside the park. Additional studies would 
also be useful to better refi ne 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 fl ora of Capitol Reef 
National Park. 

Appendix A lists all species that have been con-
fi rmed for the fl ora with an authenticated vouch-
er specimen (including extant and historical 
records) or that have been reliably reported for 
the park in the literature (Dewey and Ander-
sen 2005; Heil et al. 1993; Meyer 1982; NCPN in 
ed.). Vouchers were examined from the CARE 
herbarium and collections from Brigham Young 
University (BRY), Utah State University (USU), 
the University of Wyoming (RM), and the digi-
tal 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 Capitol Reef National Park based on 
the proximity of the park to other populations or 
the presence of suitable habitat. 

Appendix C lists species that have been previ-
ously reported for Capitol Reef National Park but 
are now considered erroneous because they are 
based on misidentifi ed specimens or question-
able literature records. 

Appendix D contains the same confi rmed, his-
torical, and reported taxa as in Appendix A, but 
organized by life form rather than by family in or-
der to better meet the needs of NPS interpretive 
specialists.

The codes and references for each fi eld in the ap-
propriate appendices are summarized below.

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

Family concepts and nomenclature follow A Utah 
Flora (Welsh et al. 2003). Alternative family names 
and treatments from other regional fl oras (Dorn 
2001; Flora of North America Editorial Commit-
tee 1993, 2002b; Holmgren et al. 2005; Weber and 
Wittman 2001) are listed in parentheses.

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

Nomenclature for scientifi c names and taxonom-
ic concepts is derived from Welsh et al. (2003). 
Scientifi c names are listed in alphabetical rather 
than phylogenetic order.

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

Pertinent synonyms are included for species with 
alternative scientifi c names in other recent state 
and regional fl oras (Barkworth 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 Witt-
mann 2001). No eff ort has been made to identify 
additional synonyms from monographs and fl or-
as 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; 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 typical members of a species at reproductive 
maturity. Trees are woody perennials with a sin-
gle 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 multiple years. Annual Forbs 
(AnnF) are broad-leaved dicots or monocots 
with non-woody stems that complete their life 
cycle (mature, fl ower, and die) in one year. Peren-
nial 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, 
fl ower, and die) in one year. Ferns and fern-allies 
(Fern) are non-fl owering vascular plants that re-
produce 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). Introduced 
(Intro) taxa are those that are not native to Utah 
or North America but that have become natu-
ralized (breeding on their own without human 
assistance). Local Endemics (LocEn) are taxa 
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whose entire global range is restricted to an area 
of less than 16,500 km2 (ca 6,370 mi2, or 1° of lati-
tude × 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 (usu-
ally only within a few miles of the state border). 
Regional Endemics (RegEn) are taxa with a glob-
al range of 16,500–250,000 km2 (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 popu-
lations restricted to specialized or uncommon 
habitats. Widespread (Wide) taxa have global 
ranges exceeding 250,000 km2 and occur over at 
least 10% of the state.

Park status (Appendices A, C, and D)

Park status identifi es whether a species is Pres-
ent (Pres), Historical (Hist), or Reported (Rep) 
for Capitol Reef National Park. Species are con-
sidered Present if a confi rmed voucher or docu-
mented observation has been made within park 
boundaries since 1970. Historical species have 
been confi rmed with a voucher from the park but 
have not been relocated since before 1970. Re-
ported species are listed for the park in the litera-
ture (Dewey and Andersen 2005; Heil et al. 1993; 
Meyer 1982; NCPN in ed.), but have not been 
corroborated with a voucher specimen. Species 
that may potentially occur in CARE are listed in 
Appendix B. Rejected taxa (listed in Appendix C) 
have either been falsely reported (FalsRep) in the 
literature based on misidentifi ed herbarium spec-
imens 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 fre-
quency with which a species occurs within Capitol 
Reef National Park. Abundance data are derived 
from Heil et al. (1993), Northern Colorado Pla-
teau Network (in ed.), and personal observations. 
Abundant (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 vegeta-
tive 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 “?” indicates that population size is un-
known.

Source (Appendix A)

Sources are the evidence for the assigned park 
status. In the case of Present and Historical taxa, 
sources are herbarium records (with collector, 
collection number, and repository) that were cor-
roborated during this study. For reported taxa, the 
source is a published or unpublished reference 
citing the species within the park. Specimen re-
positories include the Capitol Reef National Park 
herbarium (CARE), 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 fi rst year in which 
a species was confi rmed or reported to occur 
in Capitol Reef National Park. This year does 
not necessarily correspond with the date of the 
voucher specimen cited under Source. “NA” 
indicates that the fi rst 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 park, the 
place of origin for introduced species, legal sta-
tus, 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 spe-
cies is most likely to be in fl ower. NA indicates 
a species that is a non-fl owering fern or gymno-
sperm.

Habitat (Appendix D)

The distribution of species across generalized 
habitats in Capitol Reef National Park is indi-
cated by an “x” in the columns SaltDes through 
Wet and is derived from the Capitol Reef Na-
tional Park vegetation classifi cation (Northern 
Colorado Plateau Network, in ed.), Heil et al. 
(1993), Meyer (1990), and Welsh et al. (2003). 
SaltDes=Salt desert scrub dominated by shad-
scale (Atriplex confertifolia), Castle Valley salt-
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bush (A. gardneri var. cuneata), and blackbrush 
(Coleogyne ramosissima). Sage=sagebrush grass-
lands dominated by big sagebrush (Artemisia tri-
dentata), fourwing saltbush (Atriplex canescens), 
and rubber rabbitbrush (Chrysothamnus nauseo-
sus). PJ=two-needle pinyon (Pinus edulis)/Utah 
juniper (Juniperus osteosperma) woodlands/rim-

rock. MixCon=Mixed conifer forests of ponde-
rosa pine (Pinus ponderosa) and quaking aspen 
(Populus tremuloides). Wet=wetlands associated 
with perennial streams, seeps, and hanging gar-
dens. Additional comments are included for spe-
cies that are restricted to a particular soil/geologic 
type or are found mostly in disturbed sites.
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