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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 Natural Bridges National Monument. This en-
tailed a thorough review of existing literature, re-examination of specimens from the Natural Bridges 
National Monument herbarium and other state and national museum collections, and additional fi eld 
work to corroborate unverifi ed species reports and locate new species. Based on this study, 428 vascu-
lar plant taxa have been confi rmed or reliably reported as occuring in the monument (323 are known 
from validated herbarium specimens and 105 from unvouchered literature reports). Another 61 
species formerly considered part of the monument fl ora have now been shown to be falsely reported. 
The current fl ora of Natural Bridges National Monument represents about 12% of the known fl ora of 
Utah and 25% of the fl ora of the Colorado Plateau ecoregion within Utah. At least 20 of these species 
are either formerly considered for federal listing as threatened, endangered, or sensitive, or are consid-
ered species of concern by the state’s natural heritage program. Introduced plants make up 11% of the 
monument fl ora (46 species), of which only two species are considered noxious weeds by the State of 
Utah. Further surveys in Natural Bridges National Monument are likely to fi nd additional new species 
(about 126 are known from similar habitats outside the monument boundary), especially 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 re-
ported 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 bene-
fi t of NPS biologists and interpretive staff , outside 
researchers, and the general public. The follow-
ing report addresses the vascular fl ora of Natural 
Bridges National Monument, in southeastern 
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 Natural Bridges National 
Monument based on a review of herbarium 
collections and past literature.

2. Develop an annotated checklist of the fl ora 
of Natural Bridges National Monument with 
supplemental information on taxonomic 
synonyms, distribution, within-park abun-
dance, fl owering period, growth form, nativ-
ity, habitat, and sources for each record.

1.3  Study area

1.3.1  History and setting

Natural Bridges National Monument (NM) is 
located in west-central San Juan County, Utah, 
approximately 40 miles west of Blanding (Figure 
1.3.1). President Theodore Roosevelt established 
the monument under the Antiquities Act in April 
1908, to preserve three of the world’s 10 largest 
natural stone bridges, all located within about 
three air miles of each other in the bottom of 
White and Armstrong canyons. These bridges 
were largely unknown until publicized in The 
National Geographic Magazine in the early 1900s 
(Anonymous 1904). Colonel Edwin Holmes used 
the magazine to recommend national park status 
“so that roads may be opened and these greatest 
of the world’s natural bridges can be made acces-
sible for the tourists of our own country and from 

†Taxa refer to all named species, subspecies, and varieties. 
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all over the world. . . .” (Holmes 1907). Starting 
in 1909, the monument’s boundary was enlarged 
and redrawn on several occasions to incorporate 
important archeological sites and wilderness fea-
tures, until reaching its present confi guration and 
size (7,435 acres) in 1962 (Evenden et al. 2002).

1.3.2  Geology

Most of Natural Bridges National Monument is 
composed of sandstone outcrops of the lower 
Permian Cedar Mesa Formation deposited 270–
290 million years ago. Cedar Mesa Sandstone 
was derived from deep sand dunes interspersed 
with clay and silt layers that were deposited along 
what was once the west coast of North America. 
Over time, the Cedar Mesa sandstone was buried 
under 5,000–10,000 feet of Triassic, Jurassic, and 
younger sediments laid down in stream, coastal 
plain, and dune environments. Nearly all of these 
upper layers were removed by erosion during the 
uplift of the Colorado Plateau over the last 6 mil-
lion years. Remnants of the Permian Organ Rock 
and Triassic Moenkopi and Chinle formations 
persist only at the far western boundary of the 
monument. Quaternary-age alluvium lines the 
bottom of the major stream drainages (Huntoon 
et al. 2003).

The natural bridges themselves are believed to be 
less than 30,000 years old. They were formed after 
strongly meandering streams sliced through the 
soft clay and siltstone layers of the Cedar Mesa 
Sandstone to form deeply entrenched canyons. 
Over time, adjacent bends in the canyons became 
progressively wider, until they were separated only 
by narrow fi ns of resistant sandstone. Eventually, 
fl ood events and erosion cut through these fi ns to 
create stone bridges. Continued downcutting and 
freeze-thaw erosion have made the bridges pro-
gressively deeper and will ultimately lead to their 
collapse (Chronic 1988; Huntoon et al. 2003).

1.3.3  Vegetation

Welsh and Moore (1968) recognized fi ve general 
plant communities within Natural Bridges Na-
tional Monument (more detailed vegetation de-
scriptions and maps are available in Floyd-Hanna 
and Heil 1993 and Coles et al. 2008). Mesa tops 
are dominated by a pygmy woodland of Utah 
juniper (Juniperus osteosperma) and two-needle 
pinyon (Pinus edulis). Understory composition 
varies depending on soil composition and depth, 
with basin big sagebrush (Artemisia tridentata var. 
tridentata) prevailing on deep, sandy soils and 

broom snakeweed (Gutierrezia sarothrae) and 
rock-goldenrod (Petradoria pumila) common on 
shallow, rocky soils. Some open areas of sandy, 
reddish soil may be locally dominated by well-de-
veloped biological soil crusts (Welsh and Moore 
1968). Juniper and pinyon also predominate 
in rimrock communities and dry, steep canyon 
slopes with scanty soil development. Common 
understory shrub species of rimrock sites include 
dwarf mountain mahogany (Cercocarpus intrica-
tus), single-leaf ash (Fraxinus anomala), Gambel 
oak (Quercus gambelii), and Utah serviceberry 
(Amelanchier utahensis) (Welsh & Moore 1968). 
Mesa and rimrock vegetation cover nearly 89% 
of the monument (Evenden et al. 2002).

Steep, north-facing slopes within the major 
canyons support small stands of Douglas-fi r 
(Pseudotsuga menziesii var. glauca) and pondero-
sa pine (Pinus ponderosa var. scopulorum) with an 
understory of mountain brush species, including 
round-leaf buff aloberry (Shepherdia rotundifo-
lia), Utah serviceberry, and alder-leaf mountain 
mahogany (Cercocarpus montanus) (Welsh and 
Moore 1968). This community is considered a 
relict from more mesic times when montane for-
ests covered extensive areas of southeast Utah 
(Evenden et al. 2002).

A narrow belt of riparian vegetation occupies the 
bottom of White, Armstrong, and Tuwa canyons. 
Among the dominant wetland trees and shrubs in 
this zone are box-elder (Acer negundo), Fremont 
cottonwood (Populus fremontii), narrowleaf cot-
tonwood (P. angustifolia), coyote willow (Sa-
lix exigua) and yellow willow (S. eriocephala var. 
watsonii). A mix of forb and graminoid species, 
including hispid goldenaster (Chrysopsis villosa), 
goldenrod (Solidago spp.), asters (Aster spp.), 
Baltic rush (Juncus arcticus), and foxtail barley 
(Hordeum jubatum) commonly occur on sandy 
terraces bordering stream channels (Welsh and 
Moore 1968).

Hanging gardens are a specialized form of wet-
land vegetation associated with seep springs and 
shady alcoves where evaporation is reduced. In 
Natural Bridges NM, several small hanging gar-
dens are found near the nick-points of re-entry 
canyons off  White and Tuwa canyons and in caves 
and canyon walls where a perched water table is 
exposed. These mesic sites support southern 
maidenhair fern (Adiantum capillus-veneris), 
Eastwood’s monkey fl ower (Mimulus eastwoodi-
ae), Kachina daisy (Erigeron kachinensis), alcove 
columbine (Aquilegia micrantha), alcove bog 
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orchid (Habenaria zothecina), and alcove death-
camas (Zigadenus vaginatus) (Springer et al. 2006; 
Welsh 1989; Welsh & Moore 1968).

1.3.4  Previous botanical studies

The earliest known botanical expedition into 
Natural Bridges National Monument was con-
ducted by Per Axel Rydberg of the New York 
Botanical Garden and A. O. Garrett of Salt Lake 
City in 1911 (Table 1.3.4) (Cronquist et al. 1972). 
Rydberg and Garrett collected at least six (and 
perhaps as many as 100) plant specimens from 
White Canyon and its vicinity, including the ho-
lotypes of two species new to science: Bridges 
evening-primrose (Oenothera longissima) and 
alcove death camas (Zigadenus vaginatus) (Welsh 
1982). During the next 50 years, only 14 addition-
al species were documented for the monument by 
Garrett, B. F. Harrison, and Rupert Barneby (who 
collected the holotype of birds-nest milkvetch 
[Astragalus nidularius] in White Canyon in 1955) 
(Welsh 1982; Welsh and Moore 1968).

Comprehensive fl oristic studies of Natural Bridg-
es NM did not commence until the 1960s (Figure 
1.3.4). From 1961 to 1968, Stanley Welsh, Glen 
Moore, Larry Higgins, N. Duane Atwood, and 
colleagues from Brigham Young University col-
lected 192 new species from the monument (and 
reported 9 others without vouchers). Welsh and 
Moore (1968) summarized their fi ndings and 
other historical records in a catalog of the monu-
ment fl ora that numbered 224 taxa. Perhaps their 
most noteworthy fi nd was a species new to sci-
ence, Kachina daisy, which initially was known 
only from the type locality near Kachina Bridge 
(it has since been found at other sites in southeast 
Utah and adjacent Colorado [Allphin and Harper 
1994]).

Over the next two decades, only 11 new spe-
cies were documented for the monument (Table 
1.3.4). A second wave of fl oristic investigation 
began in 1987, when Jayne Belnap added seven 
new taxa to the Natural Bridges NM fl ora in the 
course of establishing vegetation monitoring 
plots (Evenden et al. 2002). From 1989 to 1991, 
Ken Heil, Rich Fleming, Leo Vermilion, and asso-
ciates from San Juan College discovered 59 new 
species within the monument while conducting 
vegetation mapping and rare plant surveys for 
the National Park Service (Floyd-Hanna and Heil 
1993; Heil et al. 1993). In 1993, Jim Fowler and 
Cathleen May added two new species while in-
ventorying 10 hanging gardens in the monument 

as part of their survey of hanging-garden ecosys-
tems in the Colorado Plateau (Fowler 1995).

Since 1999, Charlie Schelz, Mary Moran, and 
colleagues from the NPS Southeast Utah Group 
(SEUG) biological staff  have added at least three 
new vouchered species to the monument’s fl ora 
while conducting vegetation transect and ecolog-
ical monitoring studies. In the late 1990s, Schelz 
sifted through earlier monument species lists, 
specimens in the Natural Bridges NM herbarium 
(NABR), and unvouchered reports from past 
vegetation research to compile a revised vascular 
plant checklist for Natural Bridges NM. The most 
recent version of this list (Schelz et al. 2006) con-
tained 442 taxa (425 if synonyms and duplicate 
names are removed). In 2003, Kim Andersen re-
ported (without vouchers) two new weed species 
to the monument fl ora while conducting a nox-
ious-weed mapping survey (Dewey and Ander-
sen 2005). Sarah Topp, of the NCPN vegetation 
mapping crew, and Larry Stevens and Rebecca 
Harms, of the springs and seeps inventory team, 
collected two new species and reported (without 
vouchers) eight more taxa for the fl ora in 2004 
(Coles et al. 2008; Springer et al. 2006).
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Table 1.3.4. Chronology of plant-collecting efforts in Natural Bridges National Monument.

Year Collector(s)
# of new 

taxa 
Comments

1911 P. A. Rydberg & A. 
O. Garrett 

6 Six collections are cited on the NY Botanical Garden Virtual Herbarium 
website, including holotypes of Oenothera longissima and Zigadenus 
vaginatus. Based on Rydberg’s collection numbers, as many as 100 collections 
may have been made from Natural Bridges and vicinity, but most are not 
currently posted on NY Botanical Garden website.

1927 A. O. Garrett 1 Garrett collected smooth spindlestem (Caulanthus crassicaulis var. glaber), a 
species that has not been relocated within the monument since.

1933 B. F. Harrison 12 Collections cited in Welsh and Moore (1968).

1955 R. Barneby 1 Holotype of Astragalus nidularius collected in White Canyon.

1961–
1968

S. L. Welsh, G. 
Moore, N. D. 
Atwood, & L. C. 
Higgins 

192 First major fl oristic inventory of Natural Bridges National Monument 
conducted for NPS by S. L. Welsh and colleagues from Brigham Young 
University. Welsh and Moore (1968) published the fi rst checklist of the 
monument’s fl ora, documenting 223 taxa (including historical specimens 
from Harrison and Rydberg and unvouchered reports). The majority of 
specimens (133) were taken in 1963, including the holotype of Erigeron 
kachinensis from Kachina Bridge.

1969–
1982

B. Welsh, N. D. 
Atwood, L. C. 
Higgins, R. A. 
Nelson, Blackburn, 
& M. D. Schwartz

11 Noel and Pat Holmgren, Leila and John Shultz, Elizabeth Neese, and B. Welsh 
also made collecting visits over this time period but did not add any new 
species to the monument fl ora.

1987 J. Belnap 7 Belnap and colleagues made collections while establishing 3 vegetation 
monitoring plots.

1989–
1991

K. Heil, R. Fleming, 
L. Vermilion, & 
Etzkorn

59 Heil and colleagues from San Juan College, New Mexico, conducted rare 
plant surveys and made general collections in conjunction with a vegetation 
mapping study (Floyd-Hanna & Heil 1993; Heil et al. 1993).

1993 J. Fowler & C. L. 
May

2 Over 120 collections made in the monument during study of the 
biogeography of hanging gardens of the Colorado Plateau (Fowler 1995).

1999–
2006

C. Schelz & M. 
Moran

3 Collections made in conjunction with vegetation monitoring studies. Schelz 
also compiled voucher and literature reports of all species cited for Natural 
Bridges National Monument, recognizing 425 taxa (Schelz et al. 2006).

2003 K. Andersen 2 
(reported)

Weed survey by Dewey and Andersen (2005) nets 2 new reports of non-
native taxa.

2004 S. Topp, L. Stevens, 
R. Harms

2 At least 2 new species were confi rmed and 10 reported (without vouchers) 
during fi eld work associated with vegetation mapping and springs and seeps 
inventory (Coles et al. 2008; Springer et al. 2006).

2006 W. Fertig 28 Field surveys were conducted in June and September to locate unvouchered 
potential and reported taxa, with an emphasis on wetland, late summer 
fl owering, and cryptic taxa.
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2  Methods
In July 2005, I reviewed all mounted specimens 
in the Natural Bridges National Monument her-
barium (housed in the SEUG offi  ce in Moab, 
Utah) to determine whether each was correctly 
identifi ed to species, subspecies, or variety fol-
lowing the nomenclature of Welsh et al. (2003). 
As necessary, I made corrections and annotations 
to each specimen and to the voucher records in 
the monument’s Automated National Cataloging 
System (ANCS+) and NPSpecies database. Based 
on this herbarium work and a review of monu-
ment references (Schelz and Moran 2005; Welsh 
and Moore 1968), 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) A list of potential species 
(“unconfi rmed” in NPSpecies) known from 
the vicinity of Natural Bridges NM based on 
Albee et al. (1988) and an unpublished list 
developed for the NCPN by Dr. N. Duane 
Atwood of Brigham Young University (Ap-
pendix B); and

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

Each list was annotated with supplemental infor-
mation on life form, geographic range (within the 

context of Utah), population size in the monu-
ment (derived from Coles et al. 2008; Welsh and 
Moore 1968; and fi eld observations), fl owering 
period, distribution across general vegetation 
types, nativity, data source (collector and collec-
tion number from a sample specimen or literature 
citation), year of earliest collection (from herbar-
ium records), and relevant synonymy and taxo-
nomic problems (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 Commit-
tee 1993, 1997, 2000, 2002a, 2002b, 2003, 2005, 
2006a, 2006b, 2006c; Holmgren et al. 2005; and 
Weber and Wittmann 2001). The annotations to 
these lists and label data from the NABR her-
barium review were then incorporated into the 
NPSpecies database for the monument.

Work in 2006–2007 focused on confi rmation of 
reported and potential species for the monument 
fl ora through fi eld surveys and review of collec-
tions from state and regional herbaria. I made two 
collecting trips to Natural Bridges NM, in June 
and September 2006, to target missing species, 
emphasizing under-sampled wetland, weedy, and 
late-fl owering taxa. I undertook herbarium stud-
ies 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. I also documented monu-
ment specimens from the Virtual Herbarium 
website of the New York Botanical Garden (http://
sciweb.nybg.org/science2/hcol/intf/index.asp). 
Finally, I found additional new species reports by 
examining unmounted collections by SEUG and 
NCPN researchers and by reviewing plot data 
from recent vegetation mapping, weed surveys, 
and wetland inventories (Coles et al. 2008; Dewey 
and Andersen 2005; Springer et al. 2006).
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3  Results

3.1  Summary of the fl ora of Natural 
Bridges National Monument

Of the 449 vascular plant vouchers in the NABR 
herbarium that I examined in 2005 (excluding 396 
specimens on loan), 11 were misidentifi ed (2.4%), 
38 were revised to a more current name (8.5%), 
34 had variety or subspecies names added (7.6%), 
and 366 were found to be correctly determined 
(81.5%). Based solely on these collections, the 
confi rmed fl ora of Natural Bridges NM stood at 
207 taxa (Fertig 2006). From 2006 to 2007, I located 
an additional 77 taxa from collections at Brigham 
Young University (mostly species reported in Welsh 
and Moore 1968, but without a duplicate voucher 
deposited in the NABR herbarium), 7 new spe-

cies from the New York Botanical Garden Virtual 
Herbarium, and 3 new taxa from the University 
of Wyoming’s Rocky Mountain Herbarium. Field 
surveys in 2006 netted another 29 new species: 1 
from SEUG botanist Mary Moran and 28 from my 
fi eld collections. Overall, the documented fl ora of 
Natural Bridges NM has increased by 116 species 
(35.8%), bringing the total number of taxa to 323 
(Table 3.1, Appendices A, D).

Currently, 105 additional taxa have been reported 
for Natural Bridges NM but have yet to be corrob-
orated with a voucher specimen (Table 3.1, Ap-
pendix A). Of these, 93 were reported by Schelz 
et al. (2006) or Welsh and Moore (1968) and 11 
others came from observations by recent vegeta-
tion mapping, weed survey, and wetland research 
crews (Coles et al. 2008; Dewey and Andersen 
2005; Springer et al. 2006). One other probable 

Table 3.1. Statistical summary of the fl ora of Natural Bridges National Monument. 

Category
Number 

confi rmed 
in park

Number 
additionally 

reported for park
Total

Taxonomic diversity

Total taxa 
(including varieties and subspecies)

323 105 428

Full species 
(excluding varieties and subspecies)

311 96 407

Families 62 3 65

Life form diversity

Tree taxa 12 2 14

Shrub taxa 56 18 74

Perennial forb taxa 153 48 201

Annual forb taxa 40 29 69

Perennial graminoid taxa 50 5 55

Annual graminoid taxa 5 3 8

Fern taxa 7 0 7

Biogeographic diversity

Introduced taxa 30 16 46

Native taxa

Locally endemic taxa 8 1 9

Regionally endemic taxa 47 16 63

Disjunct taxa 0 0 0

Peripheral taxa 3 1 4

Sparse taxa 1 1 2

Widespread taxa 234 70 304

Total native taxa 293 89 382
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.



10     Annotated Checklist of Vascular Flora: Natural Bridges National Monument

but unconfi rmed report came from a species cit-
ed in the Natural Bridges NM ANCS+ database; it 
is currently on loan and could not be confi rmed. 
Taken together, the number of confi rmed and re-
ported vascular plant taxa in Natural Bridges NM 
stands at 428 taxa (Table 3.1, Appendix A).

At the start of the 2006 fi eld season, I recog-
nized 309 taxa as potentially occurring in Natural 
Bridges NM, based on the proximity of the mon-
ument to known populations (Albee et al. 1988; 
Fertig 2006). At least 21 of these species were 
found to occur in the monument based on fi eld 
collections or relocated herbarium specimens in 
2006. Another 162 species were eliminated from 
the potential list based on their low probability of 
occurring in the monument. Most of these were 
species of montane coniferous forest or wetland 
habitats in the Abajo or La Sal mountain ranges. 
The current number of potential species that I am 
recognizing for Natural Bridges National Monu-
ment is 128 (Appendix B).

Of the original pool of species documented or re-
ported for Natural Bridges NM, I found 34 taxa to 
be falsely reported based on misidentifi ed vouch-
er specimens in the NABR and BRY herbaria. I 
consider an additional 27 species cited (but not 
vouchered) by Schelz et al. (2006) and the NCPN 
vegetation mapping team (Coles et al. 2008) to 
be questionable based on the absence of suitable 
habitat or the distance of Natural Bridges NM 
to the known or expected range of each species 
(Appendix C).

The confi rmed and reported fl ora of Natural 
Bridges NM represents 11.9% of the 3,594 native 
and naturalized taxa documented for the state of 
Utah by Welsh et al. (2003) and 43% of the state’s 
151 plant families (Table 3.1). Within San Juan 
County, the monument fl ora captures 31.2% of 
the 1,370 taxa reported by Welsh et al. (2003). At 
the ecoregional scale, Natural Bridges NM con-
tains 25.3% 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 20.5% of the confi rmed and 
reported plant taxa of Natural Bridges National 
Monument (see Table 3.1). Perennial forbs are 
the most species-rich life form in the monument’s 
fl ora, with 201 known and reported taxa (47% of 

the total fl ora). Annual forbs and grass-like plants 
compose less than 18% of the fl ora. Like trees 
and shrubs, perennial graminoids are ecologically 
important but relatively species-poor, represent-
ing less than 13% of the total fl ora. The diversity 
of ferns and fern-allies in Natural Bridges NM is 
especially low (1.6%) (see Table 3.1).

Of the monument’s 382 native taxa, 304 (79.6%) 
are widespread across Utah and western North 
America. Only nine species (2.1% of the total 
monument fl ora) have extremely limited glob-
al distributions (local endemics found within 
an area of less than 1° of latitude × 2° of longi-
tude; see Appendices for complete defi nitions of 
biogeographic categories). Regional endemics 
(largely restricted to the Colorado Plateau) com-
pose an additional 14.8% of the monument fl ora 
(see Table 3.1).

3.3  Plants of special concern
Natural Bridges National Monument has no 
plants listed as threatened or endangered under 
the U.S. Endangered Species Act. At least seven 
monument taxa were formerly candidates for 
listing (Category 2 or 3) under the act (Table 3.3) 
(UDWR 1998). Schelz and Moran (2007) cited 
fi ve species from the monument as NPS species 
of concern, of which four were former candi-
dates for listing (Table 3.3). The Utah Division 
of Wildlife Resources Conservation Data Center 
(UTCDC) lists 19 species from Natural Bridges 
NM as endemic or rare plants (UDWR 1998). Al-
though not currently cited on any agency list, the 
recently described Moab pepperplant (Lepidium 
moabense), a narrow endemic of southeastern 
Utah, warrants attention as a species of concern 
due to its apparently limited range and low num-
bers (Welsh et al. 2003). It should be noted, how-
ever, that Holmgren et al. (2005) considered this 
taxon to be synonymous with Eastwood’s pep-
perplant (Lepidium eastwoodiae or L. montanum 
var. eastwoodiae).

3.4  Non-native species and noxious 
weeds

Introduced plant species (not historically native 
to Utah or North America) make up 11% of the 
confi rmed and reported fl ora of Natural Bridges 
National Monument (see Table 3.1). This fi gure 
is substantially lower than the statewide average 
of 13.5% non-native species (Welsh et al. 2003). 
Of the monument’s 46 introduced plant species, 
only two are listed as noxious by the State of Utah 
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(Dewey and Andersen 2005; State of Utah De-
partment of Agriculture and Food 2007). 

Canada thistle (Cirsium arvense) is known pri-
marily from White Canyon, and is apparently 
uncommon within the monument. Schelz et al. 
(2006) reported fi eld bindweed (Convolvulus 
arvensis) from the monument, but no vouchers 

have been found and its abundance is not known. 
Among the other non-native plants in the monu-
ment, fi ve-stamen tamarisk (Tamarix chinensis) 
has received the most management attention, with 
control eff orts in place since 1977 (Evenden et al. 
2002). Additional fi eld work is needed to confi rm 
the presence of at least 14 non-native species that 
have been reported for the area.

Table 3.3. Plant species of conservation concern from Natural Bridges National Monument.

Family Species Common name
TNC 
global 
rank

Federal legal status
UTCDC 
status

Cactaceae Opuntia phaeacantha var. 
major

large pricklypear G5T5 Peripheral, 
S2S3

Compositae  
(Asteraceae)

Chrysothamnus nauseosus 
var. bigelovii 

Bigelow’s 
rabbitbrush

G5 
T3T5Q

Peripheral, 
S2

Compositae 
(Asteraceae)

Cirsium calcareum var. 
calcareum 

Caineville thistle G4TNR Taxonomic 
Problems, S1

Compositae 
(Asteraceae)

Cirsium rydbergii Rydberg’s thistle G3 USFWS: 3C; SEUG Species of 
Concern

Watch, S2S3

Compositae 
(Asteraceae)

Erigeron kachinensis Kachina daisy G2 USFS Region 4: Sensitive; 
BLM (UT): Sensitive; USFWS: 
former C2 candidate; SEUG 
Species of Concern

Rare, S2

Cruciferae 
(Brassicaceae)

Lepidium moabense Moab 
pepperplant

GNRQ

Leguminosae 
(Fabaceae)

Astragalus cottamii Cottam’s 
milkvetch

G4T4 USFWS: 3C Watch, S2

Leguminosae  
(Fabaceae)

Astragalus nidularius birds-nest 
milkvetch

G3? USFWS: 3C Watch, S3?

Leguminosae 
(Fabaceae)

Lupinus polyphyllus var. 
ammophilus 

sand lupine G3G4 Watch, S1S2

Leguminosae 
(Fabaceae)

Pediomelum aromaticum 
var. aromaticum 

aromatic 
breadroot

G3T2? Rare, S1

Leguminosae 
(Fabaceae)

Psorothamnus 
thompsoniae var. 
thompsoniae

Thompson’s 
indigo-bush

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

Liliaceae  
(Melanthiaceae)

Zigadenus vaginatus alcove death 
camas

G2 USFWS: 3C; SEUG Species of 
Concern

Rare, S2

Orchidaceae Epipactis gigantea giant helleborine G3G4 SEUG Species of Concern

Orchidaceae Habenaria zothecina 
(Platanthera zothecina)

alcove bog-orchid G2 BLM (UT): Sensitive; USFWS: 
former C2 candidate; SEUG 
Species of Concern

Rare, S2

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

Polypodiaceae  
(Adiantaceae)

Pellaea glabella var. 
occidentalis

western cliffbrake G5T4 Peripheral, 
S2

Polypodiaceae 
(Adiantaceae)

Pellaea limitanea border cloak-fern G4G5 Peripheral, 
S1

Rubiaceae Galium multifl orum var. 
coloradoense 

Colorado 
bedstraw

G4 Watch, S3?
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Family Species Common name
TNC 
global 
rank

Federal legal status
UTCDC 
status

Scrophulariaceae Penstemon lentus var. 
albifl orus

whitefl ower 
penstemon

G4T2T3 Watch, S2S3

Scrophulariaceae Penstemon strictiformis Natural Bridges 
penstemon

G3? Watch, S1S2

Umbelliferae 
(Apiaceae)

Aletes macdougalii var. 
breviradiatus 

canyonland 
spring-parsley

G3T2T3 Watch, S2

This list is derived from Schelz and Moran (2007) and Utah Division of Wildlife Resources (1998) for UTCDC status. All species are confi rmed as present in 
the monument except for Cirsium calcareum var. calcareum (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 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). 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 (UDWR 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 U.S.), 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 Natural Bridges National Monument, cont.



Chapter 4: Discussion     13

4  Discussion
In the nearly 40 years since the publication of 
Welsh and Moore (1968), the known fl ora of 
Natural Bridges National Monument has nearly 
doubled, increasing from 223 to 428 taxa (Table 
3.1, Figure 1.3.4, Appendix A). Based on available 
habitats and proximity, at least another 126 plant 
taxa may occur within the monument (Appendix 
B). Should all of these potential species be found, 
the documented fl ora of the monument would 

increase by nearly 23%. Many of the “missing” 
potential or reported taxa consist of cryptic spe-
cies that fl ower late in the growing season, or oc-
cur in undersampled wetland or weedy habitats. 
Confi rmation 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 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 Natural Bridges National Monument. 
Appendix A lists all species that have been confi rmed for 
the fl ora with an authenticated voucher specimen (includ-
ing extant and historical records) or that have been reli-
ably reported for the monument in the literature (Coles et 
al. 2008; Schelz et al. 2006; Springer et al. 2006; Welsh and 
Moore 1968). Vouchers were examined from the NABR 
herbarium (housed in the National Park Service’s South-
east Utah Group offi  ce in Moab, Utah), and collections 
from Brigham Young University (BRY), Utah State Uni-
versity (USU), the University of Wyoming (RM), and the 
digital museum database of the New York Botanical Gar-
den (NY). Species entries in Appendix A are organized al-
phabetically by family and genus. 

Appendix B includes species that may potentially occur 
within Natural Bridges National Monument based on the 
proximity of the monument to other populations or the 
presence of suitable habitat. 

Appendix C lists species that have been previously report-
ed for Natural Bridges National Monument but are now 
considered erroneous because they are based on misiden-
tifi ed specimens or questionable literature records. 

Appendix D contains the same confi rmed, 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 fi eld 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 fl oras (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 scientifi c names and taxonomic con-
cepts are 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 alter-
native scientifi c names in other recent state and regional 
fl oras (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, 2006c; 
Holmgren et al. 2005; Weber and Wittmann 2001). No ef-
fort has been made to identify additional synonyms from 
monographs and fl oras 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, fl ower, 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, fl ower, and die) in one year. Ferns and 
fern-allies (Fern) are non-fl owering 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 km2 (ca 6,370 mi2, or 1° of 
latitude × 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 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 populations restricted to special-
ized or uncommon habitats. Widespread (Wide) taxa have 
global ranges exceeding 250,000 km2 and occur over at 
least 10% of the state.
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Park status (Appendices A, C, and D)

Park status identifi es whether a species is Present (Pres), 
Historical (Hist), or Reported (Rep) for Natural Bridges 
National Monument. Species are considered Present if a 
confi rmed voucher or documented observation has been 
made within monument boundaries since 1970. Histori-
cal species have been confi rmed with a voucher from the 
monument but have not been relocated since before 1970. 
Reported species are listed for the monument in the lit-
erature (Coles et al. 2008; Schelz et al. 2006; Springer et 
al. 2006; Welsh and Moore 1968), but have not been cor-
roborated with a voucher specimen. Species that may 
potentially occur in NABR are listed in Appendix B. Re-
jected taxa (listed in Appendix C) have either been falsely 
reported (FalsRep) in the literature based on misidenti-
fi ed 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 Natural Bridges Na-
tional Monument. Abundance data are derived from Welsh 
and Moore (1968), Coles et al. (2008), and personal ob-
servations. 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 monument. Common (Com) taxa have large 
local populations but may be restricted to a single vegeta-
tion type or do not occur across the entire monument. 
Uncommon (Unc) taxa have low to medium-sized popu-
lations, typically have a narrow ecological amplitude (or at 
least contribute relatively little to total vegetative cover), or 
have a small range across the monument. Rare taxa usually 
have low population numbers and are restricted to a single 
location within the monument. A “?” indicates that popu-
lation size is unknown.

Source (Appendix A)

Sources are the evidence for the assigned park status. In 
the case of Present and Historical taxa, sources are her-
barium records (with collector, collection number, and 
repository) that were corroborated during this study. For 
reported taxa, the source is a published or unpublished 
reference citing the species within the monument. Speci-
men repositories include the Natural Bridges National 
Monument herbarium (NABR), Brigham Young Universi-
ty (BRY), Utah State University (USU), New York Botani-
cal 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 Natural Bridges 
National Monument. This year does not necessarily cor-
respond with the date of the voucher specimen cited un-
der 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 monument, the place of ori-
gin for introduced species, legal status, and other data. 

Nativity (Appendix D)

Nativity indicates whether a species is native to 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 fl ower. NA indicates a species that is a 
non-fl owering fern or gymnosperm.

Habitat (Appendix D)

The distribution of species across generalized habitats in 
Natural Bridges National Monument is indicated by an 
“x” in the columns PinJun through Wet and is derived 
from the Natural Bridges National Monument vegeta-
tion classifi cation (Coles et al. 2008), Welsh and Moore 
(1968), and Welsh et al. (2003). PinJun=Pinyon-juniper 
woodlands/rimrock (including pockets of sandy soils 
and sagebrush). PonP-DF=Ponderosa pine-Douglas fi r 
woodlands. Wet=Wetlands (including hanging gardens). 
Additional comments are included for species that are 
restricted to a particular soil/geologic type or are found 
mostly in disturbed sites.
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