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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 Arches National Park. This entailed a 
thorough review of existing literature, re-examination of specimens from the Arches National Park 
herbarium and other state and national museum collections, and additional fi eld work to corroborate 
unverifi ed species reports or locate new species. Based on this study, 522 vascular plant taxa have 
been confi rmed or reliably reported as occuring in the park (485 are known from validated herbarium 
specimens and 37 from unvouchered literature reports). Another 50 species formerly considered part 
of the park fl ora have now been shown to be falsely reported. The current fl ora of Arches National 
Park represents 14.5% of the known fl ora of Utah, and 30.8% of the fl ora of the Colorado Plateau 
ecoregion within Utah. At least 30 of these species are considered species of concern by the state 
natural heritage program. Introduced plants make up 14.4% of the park fl ora (75 species), of which six 
species are considered noxious weeds by the State of Utah. Further surveys in Arches National Park 
are likely to fi nd additional new species (146 are known from similar habitats outside the park bound-
ary), especially among late 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 following 
report addresses the vascular fl ora of Arches Na-
tional Park, 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 sys-
tem for the enjoyment of this and future genera-
tions” (NPS 2000). Due to their high degree of 
protection and distribution across a wide variety 
of habitat types, the nation’s national park units 
make a signifi cant contribution to the protection 
of biological diversity (Noss and Cooperrider 
1994). Unfortunately, the full contribution of the 
National Park System is not known, as many park 
units have traditionally lacked comprehensive 
biological inventories or monitoring programs to 
identify the composition and condition of their 
biota. Knowing 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 protected 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 in-
ventory and monitoring program across the entire 
National Park System. Since 2000, the NCPN In-
ventory and Monitoring Program has been devel-
oping 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.1 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 Arches National Park, based on 
a review of herbarium collections and past 
literature.

2. Develop an annotated checklist of the fl ora 
of Arches National Park, with supplemental 
information on taxonomic synonyms, dis-
tribution, 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 slickrock country north of Moab, Utah (Fig-
ure 1.3.1) contains the world’s largest concentra-
tion of natural stone arches, as well as numerous 
rock spires, balanced rocks, windows, and other 
geologic features carved by the forces of ero-
sion (Chronic 1988). In the late 1920s, local civic 
leaders promoted the area for recognition as a 
national park to encourage tourism to what was 
then one of the most remote areas of the United 
States. In April 1929, President Herbert Hoover 
invoked the Antiquities Act to establish Arches 
National Monument. Over the ensuing decades, 
the monument’s boundary was expanded on sev-
eral occasions (most recently growing to 30,979 
hectares, with the addition of the Lost Spring area 
in 1999) and, in 1971, Congress passed legislation 

1Taxa refer to all named species, subspecies, and varieties. 
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converting it to national park status (Evenden et 
al. 2002).

In addition to its namesake 200 stone arches, 
Arches National Park (NP) contains signifi cant 
archaeological and cultural sites, wildlife habitat, 
and representative examples of native Colorado 
Plateau vegetation. The park is characterized by 
hot, dry summers and cool winters, with aver-
age annual precipitation of 202 mm (8 in). Peak 
precipitation occurs in March and August. Mean 
annual temperature is 56° F, but can range from 
–16° F in winter to 112° F in mid-summer (Even-
den et al. 2002). 

1.3.2  Geology

The geology of Arches NP consists of hundreds 
of feet of late Paleozoic to Cretaceous-age sedi-
mentary layers deposited over a thick bed of salt 
and gypsum of the Paradox Formation. These salt 
deposits originated during the Pennsylvanian Pe-
riod (about 300 million years ago) through repeat-
ed cycles of evaporation of shallow sea water in a 
landlocked coastal bay (Chronic 1988; Doelling 
2003). Over time, the salt beds were buried by san-
dy limestones of the late Pennsylvanian Honaker 
Trail Formation, sandstone rubble of the Permian 
Cutler Formation, fl oodplain and delta sandstones 
and shales of the Triassic Moenkopi and Chinle 
formations, and sand-dune and stream deposits 
of the Jurassic Wingate, Kayenta, and Navajo for-
mations. In the mid-Jurassic, the Arches area was 
inundated by a series of sandstone deposits, in-
cluding the Dewey Bridge Member of the Carmel 
(sometimes included in the Entrada), the main 
body of the Entrada, and the Moab member of 
the Curtis Formation (Doelling 2003). During the 
late Jurassic, the area was covered by fl oodplain 
deposits of the Morrison Formation, followed by 
Cretaceous beach (Dakota Sandstone) and deep 
marine shales (Mancos Formation).

The signature arches and other unusual rock fea-
tures of Arches NP occur primarily within the 
Jurassic-age Entrada Sandstone and the Dewey 
Bridge and Moab members of the Carmel and 
Curtis formations. These massive sandstones be-
came cracked and fi ssured during the uplift of 
the Salt Wash anticline along an old fault system. 
The anticline formed from pressure exerted by 
the deep Paradox salt deposits, which, under the 
weight of their overlying sediments, became more 

plastic. Ultimately, the upwelling dome of the Par-
adox layers breached the surface in the Salt Valley 
and Klondike Hills area (exposing gypsum de-
posits), as overburden sediments were removed 
by erosion and faulting. Gradually, cracks in the 
faulted Entrada sandstone blocks became wider 
through erosion, forming parallel rock fi ns. Some 
of these fi ns, in turn, were sculpted by wind-
borne grit into balanced rocks, or hollowed out to 
form windows or stone arches (Doelling 2003).2 
The greatest concentration of arches is located 
in the Windows and Devils Garden areas of the 
park. Most of the south end of the park consists 
of outcrops of Navajo Sandstone, with the Wing-
ate exposed on the cliff s above the Colorado Riv-
er. Extensive areas of the west and north ends of 
the park are covered by Quaternary wind-blown 
sand. Mancos Shale and Dakota Sandstone are 
exposed mostly in the Salt Wash–Cache Valley 
Wash area (Doelling 2003).

1.3.3  Vegetation

Harrison and others (1964) recognized fi ve main 
vegetation types within Arches NP; additional data 
on the vegetation of the park is available in Allan 
(1977) and the NCPN (in ed.). Rocky slopes of 
washes and rims of sandstone ridges are typically 
occupied by pygmy conifer woodlands of Utah 
juniper (Juniperus osteosperma) and two-needle 
pinyon (Pinus edulis). Commonly associated spe-
cies include singleleaf ash (Fraxinus anomala), 
Gambel oak (Quercus gambelii), shinnery oak (Q. 
welshii), and Utah serviceberry (Amelanchier uta-
hensis). Juniper-pinyon forests may also occur in 
valley bottoms, but usually are restricted to sites 
with shallow, rocky soils.

Upland valleys and sandy plains support exten-
stive stands of blackbrush (Coleogyne ramosissi-
ma), green ephedra (Ephedra viridis), and Indian 
ricegrass (Stipa hymenoides), especially where 
soils are relatively shallow to bedrock. Areas with 
deeper sandy soils may be locally dominated by 
sparse grasslands or sand sagebrush (Artemisia 
fi lifolia). Basin big sagebrush communities are 
prevalent mostly on rocky toeslopes or on alluvial 
terraces in valley bottoms on moderately deep 
soils near the water table. Salt desert scrub, domi-
nated by shadscale (Atriplex confertifolia), Fre-
mont’s mahonia (Mahonia fremontii), prince’s-
plume (Stanleya pinnata), and galleta (Hilaria 
jamesii) occurs on outcrops of the Mancos Shale, 

2 By contrast, stone bridges are formed by the erosion of moving water in a stream or wash.
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Paradox, and Morrison formations (Harrison et 
al. 1964). 

Riparian vegetation occurs along the banks of pe-
rennial streams and the Colorado River, and may 
consist of Fremont cottonwood (Populus fremon-
tii), yellow willow (Salix eriocephala var. watsonii), 
coyote willow (S. exigua), Goodding’s black wil-
low (S. gooddingii), cattails (Typha domingensis 
and T. latifolia), sedges, rushes, and fi ve-stamen 
tamarisk (Tamarix chinensis). A small, desert-
saltgrass (Distichlis spicata) wet meadow occurs 
in the vicinity of Wolfe Ranch on salt-encrusted 
soils (Harrison et al. 1964). Hanging gardens oc-
cur infrequently in shady alcoves associated with 
wet seeps or springs, and are locally dominated 
by Eastwood’s monkeyfl ower (Mimulus eastwoo-
diae), cave primrose (Primula specuicola), alcove 
columbine (Aquilegia micrantha), western posion 
ivy (Toxicodendron rydbergii), southern maiden-
hair fern (Adiantum capillus-veneris), and giant 
helleborine orchid (Epipactis gigantea) (Harrison 
et al. 1964; Springer et al. 2006).

1.3.4  Previous botanical studies

The earliest known botanical studies in the Arch-
es NP area were conducted by pioneer western 
taxonomist Alice Eastwood, who collected the 
type specimens of Wetherill’s cryptanth (Cryp-
tantha wetherillii), slender cryptanth (C. tenuis), 
and creeping rush-pea (Caesalpinia repens) from 
the Courthouse Wash area, north of Moab, in 
1892. Given the remoteness of the future Arches 
NP site and lack of access roads, it is probable 
that Eastwood’s collections were made outside 
the modern park boundary (Table 1.3.4). Per Axel 
Rydberg and Albert O. Garrett collected the types 
of Eastwood’s amsonia (Amsonia eastwoodiana, 
now considered a synonym of A. tomentosa var. 
stenophylla) and Garrett’s saltbush (Atriplex 
garrettii) from the vicinity of Moab in 1911, but 
again were probably beyond today’s park borders 
(Welsh 1982). The earliest confi rmed collection 
from Arches National Monument (NM) was in 
1940, when plant chemist O.A. Beath and Leslie 
Goodding documented at least one milkvetch 
specimen (crescent milkvetch, Astragalus am-
phioxys var. amphioxys) as part of their research 
on selenium-bearing plants (Table 1.3.4).

The fi rst botanist to conduct extensive fi eld-
work in Arches NM was Bertrand F. Harrison, 
of Brigham Young University (BYU). From 1941 
to 1952, Harrison made several collecting trips to 
the monument and added at least 96 new species 
to the local fl ora (Table 1.3.4, Figure 1.3.4). Har-
rison returned to Arches NM in 1963, with BYU 
colleagues Stan Welsh, Glen Moore, and others, 
to conduct a systematic inventory of the fl ora. The 
BYU team added 236 new species to the monu-
ment checklist, more than tripling the size of the 
documented fl ora (Harrison et al. 1964). 

Over the next three decades, collecting eff orts 
within the newly renamed Arches National Park 
were more sporadic. John Allan, a graduate stu-
dent from BYU, added seven new species to the 
fl ora in 1972–1973, while conducting a study on 
the composition and distribution of the park’s 
major vegetation types (Allan 1977). In the late 
1980s, Jayne Belnap and colleagues established 
permanent vegetation transects within the park 
and added nearly 40 new taxa to the fl ora (Table 
1.3.4). Ken Heil and associates from San Juan 
College conducted a rare plant and fl oristic sur-
vey of Colorado Plateau national parks from 
1989 to 1991, and added 19 new species to the 
park checklist. Fowler and others (2007) added 
four additional species reports during a survey of 
hanging-garden fl ora along the Colorado River.

Since 1997, the fl ora of Arches NP has increased 
by 79 taxa through the eff orts of Southeast Utah 
Group (SEUG) biology staff  and projects spon-
sored by the NCPN (Table 1.3.4, Figure 1.3.4). 
NPS biologists Charlie Schelz and Mary Moran 
have added 24 new species in the past decade 
(Schelz et al. 2006). Dewey and Andersen (2005) 
reported four new noxious and invasive weed 
species from their inventory of the park. Re-
becca Harms collected two new riparian species 
while conducting a survey of seeps and springs 
(Springer et al. 2006). Sarah Topp and Lisa Hahn 
added 32 new species through their eff orts with 
the NCPN vegetation mapping project (NCPN in 
ed.). Lastly, Walter Fertig added 17 new species in 
the course of revising the Arches NP checklist in 
2006 (Topp 2007).
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Table 1.3.4. Chronology of plant-collecting efforts in Arches National Park.

Year Collector(s)
# of new 

taxa 
Comments

1892 A. Eastwood 0

Alice Eastwood collected the types of Wetherill’s cryptanth (Cryptantha 
wetherillii), slender cryptanth (C. tenuis), and creeping rush-pea (Caesalpinia 
repens) from “Courthouse Wash, Grand County”, probably outside the future 
boundaries of Arches National Park.

1911
P. A. Rydberg and 
A. O. Garrett

0
Per Axel Rydberg and Albert Garrett collected the types of Eastwood’s amsonia 
(Amsonia eastwoodiana) and Garrett’s saltbush (Atriplex garrettii) from the 
vicinity of Moab, probably outside the park.

1940
O. A. Beath and L. 
N. Goodding

1
Beath and Goodding collected crescent milkvetch (Astragalus amphioxys var. 
amphioxys) in Arches National Monument as part of their work on seleniferous 
plants of western North America (specimen at NY).

1941 B. F. Harrison 1
Brigham Young University (BYU) botanist Bertrand F. Harrison collected Mormon 
needlegrass (Stipa arida) from the monument (specimen at BRY).

1947–
1949

B. F. Harrison 80

B. F. Harrison and colleagues from BYU collected 80 new species for Arches 
National Monument over three successive years. C. V. Morton and P. A. Munz 
also collected specimens in 1949 for the New York Botanical Garden, but 
apparently did not add any new species to the monument fl ora.

1952 B. F. Harrison 15
B. F. Harrison added 15 new species, including the paratype of Arnow’s ricegrass 
(Stipa arnowiae) (originally determined as Stipa hymenoides, but later described 
as a new taxon by Welsh in Welsh et al. 2003).

1955
A. H. Holmgren 
and L.C. Anderson

1
Arthur Holmgren and Loran Anderson discovered the fi rst population of white-
stem blazingstar (Mentzelia albicaulis) for the monument.

1961 C. Hanson 1
Curtis Hanson confi rmed the presence of Atriplex garrettii var. garrettii in Arches 
National Monument (the type is from the Moab area).

1963

S. L. Welsh, G. 
Moore, G. L. 
Pyrah, L. M. Pitts, 
B. F. Harrison, and 
G. Moore

236

Stan Welsh, B. F. Harrison, and colleagues from BYU conducted a thorough 
fl oristic survey of Arches National Monument, more than tripling the number of 
species known for the area. Harrison and others (1964) lists 320 species for the 
monument.

1968
J. T. Howell and G. 
True

3
John Howell and Gordon True collected 3 new species for Arches National 
Monument for the New York Botanical Garden.

1970 S. L. Welsh 1
Stan Welsh collected the fi rst specimen of spike pappusgrass (Enneapogon 
desvauxii) from Arches National Monument.

1972–
1973

J. Allan 7
John Allan, a BYU graduate student, documented at least 7 new species for 
Arches National Park in the course of describing and mapping vegetation types 
(Allan 1977).

1979–
1981

K. Forsythe, K. 
Kitchell, and S. 
Swanke

9
Kay Forsythe, Kathy Kitchell, and Steve Swanke made 19 collections for the 
ARCH herbarium and added 9 new species to the park fl ora.

1984–
1988

D. Fagan, J. 
Belnap, and S. 
Paspal

37

Damian Fagan, Jayne Belnap, and Sonja Paspal collected more than 130 
specimens for the ARCH herbarium and added 37 new species to the park 
checklist while establishing permanent vegetation monitoring plots across 
Arches National Park. 

1989–
1992

K. Heil, R. Fleming, 
and L. Vermilion

19
Ken Heil, Rich Fleming, and Leo Vermilion, of San Juan College, collected more 
than 60 specimens for the ARCH herbarium and documented 19 new species for 
the park.

1993
J. Fowler and C. 
May

2 (+ 2 
reported)

Fowler and others (2007) conducted a fl oristic survey of hanging gardens in 
the Colorado River drainage and documented 4 new riparian species in Arches 
National Park.

1997–
1998

C. Schelz 4
Charlie Schelz, biologist with the Southeast Utah Group national parks, added 4 
new species to the Arches NP fl ora.
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Figure 1.3.4. Increase in the number of plant taxa confi rmed as present in Arches National Park, 
1940–2006.

Year Collector(s)
# of new 

taxa 
Comments

2002–
2005

K. Andersen, L. 
Hahn, C. Schelz, R. 
Harms, M. Moran, 
and S. Topp

15 (+ 2 
reported)

Dewey and Andersen (2005) documented two new invasive weed species and 
reported two additional taxa without vouchers. Lisa Hahn and Sarah Topp added 
6 new species during vegetation mapping fi eld work (NCPN in ed.). Charlie 
Schelz and Mary Moran collected 5 new species. Rebecca Harms added two new 
taxa while conducting an inventory of seeps and springs (Springer et al. 2006).

2006
W. Fertig, S. Topp, 
M. Moran

53 (+ 5 
reported)

Walter Fertig, Sarah Topp, and Mary Moran added 53 new species and reported 
5 additional new taxa (without vouchers) for the park (Topp 2007).

Table 1.3.4. Chronology of plant-collecting efforts in Arches National Park, cont.
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2  Methods
In July 2005, we reviewed all mounted specimens 
in the Arches NP herbarium (ARCH), housed 
in the SEUG offi  ce in Moab, Utah, to determine 
whether each was correctly identifi ed to species, 
subspecies, or variety following the nomencla-
ture of Welsh and others (2003). As necessary, we 
made corrections and annotations to each speci-
men and to the voucher records in the park’s Au-
tomated National Cataloging System (ANCS+) 
and NPSpecies database. 

Based on this herbarium work and a review of 
park references (Harrison et al. 1964; Schelz and 
Moran 2005; Springer et al. 2006), we 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 
Arches NP using an unpublished list gener-
ated by Dr. N. Duane Atwood of Brigham 
Young University and Albee and others 
(1988) (included in Appendix 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 park (de-
rived from Harrison et al. 1964; 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). The annotations to these lists 
and label data from the ARCH herbarium review 
were then incorporated into the NPSpecies data-
base for the park.

Work in 2006–2007 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. We made col-
lecting trips to Arches NP in the summer and fall 
of 2006 to target missing species, emphasizing 
undersampled wetland, weedy, and late-fl ow-
ering taxa. Herbarium studies were undertaken 
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. We also documented park 
specimens from the Virtual Herbarium website of 
the New York Botanical Garden (http://sciweb.
nybg.org/science2/hcol/intf/index.asp). Finally, 
we found additional new species reports by ex-
amining unmounted collections by SEUG and 
NCPN researchers and reviewing plot data from 
recent vegetation mapping and wetland invento-
ries (NCPN in ed.; Springer et al. 2006).





Chapter 3: Results     9

3  Results

3.1  Summary of the fl ora of Arches 
National Park

Of the 623 vascular plant vouchers in the ARCH 
herbarium that we examined in 2005 (excluding 
240 specimens on loan), 32 were misidentifi ed 
(5.1%), 28 were revised to a more current name 
(4.5%), 122 had variety or subspecies names add-
ed (19.6%), and 441 were found to be correctly 
determined (70.8%). Based solely on these col-
lections, the confi rmed fl ora of Arches NP stood 
at 365 taxa (Fertig 2006). From 2005 to 2007, we 
located an additional 64 taxa from collections 
at Brigham Young University (mostly species 
reported in Harrison et al. 1964, but without a 
duplicate voucher deposited in the ARCH her-

barium), Utah State University, the University of 
Wyoming’s Rocky Mountain Herbarium, and the 
New York Botanical Garden Virtual Herbarium. 
Field surveys in 2005–2006 netted another 56 new 
species: 15 from SEUG botanist Mary Moran, 21 
by NCPN vegetation mapper Sarah Topp, 17 by 
Walter Fertig, and 3 by other NPS staff  (Topp 
2007). Overall, the documented fl ora of Arches 
NP has increased by 120 species (24.7%), bring-
ing the total number of taxa to 485 (Table 3.1, Ap-
pendices A, D).

Currently, 37 additional taxa have been reported 
for Arches NP but have yet to be corroborated 
with a voucher specimen (Table 3.1, Appendix 
A). Of these, 28 were reported by Schelz and oth-
ers (2006) and 9 others came from observations 
by recent vegetation-mapping (NCPN in ed.), 
wetland-survey (Springer et al. 2006), and weed-

Table 3.1. Statistical summary of the fl ora of Arches National Park.

Category
Number 

confi rmed 
in park

Number 
additionally 

reported for park
Total

Taxonomic diversity

Total taxa 
(including varieties and subspecies)

485 37 522

Full species 
(excluding varieties and subspecies)

461 33 494

Families 68 2 70

Life form diversity

Tree taxa 16 0 16

Shrub taxa 72 5 77

Perennial forb taxa 203 21 224

Annual forb taxa 95 7 102

Perennial graminoid taxa 70 2 72

Annual graminoid taxa 21 1 22

Fern taxa 8 1 9

Biogeographic diversity

Introduced taxa 68 7 75

Native taxa

Locally endemic taxa 9 0 9

Regionally endemic taxa 65 7 72

Disjunct taxa 0 0 0

Peripheral taxa 8 0 8

Sparse taxa 7 0 7

Widespread taxa 328 23 351

Total native taxa 417 30 447
The number of taxa and families is based on taxonomic concepts of Welsh and others (2003). See appendices for 
an explanation of the various categories.
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mapping crews (Dewey and Andersen 2005). 
Taken together, the number of confi rmed and 
reported vascular plant taxa in Arches National 
Park stands at 522 taxa (Table 3.1, Appendix A).

Entering the 2006 fi eld season, we recognized 229 
taxa as potentially occurring in Arches NP, based 
on the proximity of the park to known popula-
tions (Albee et al. 1988; Fertig 2006). At least 10 
of these species were found to occur in the park 
based on fi eld collections or relocated herbarium 
specimens in 2006. Another 73 potential species 
were eliminated based on their low probability of 
occurring in the park. Most of these were species 
of montane coniferous forest or wetland habitats 
of the La Sal Range. The current number of po-
tential species that we are recognizing for Arches 
National Park is 146 (Appendix B). 

Of the original pool of species documented or re-
ported for Arches NP, we found that 37 taxa were 
falsely reported based on misidentifi ed voucher 
specimens in the ARCH and BRY herbaria or lit-
erature reports based on collections made outside 
of the park. We consider an additional 14 species 
cited (but not vouchered) by Schelz and others 
(2006), Fowler and others (2007), and Springer 
and others (2006) to be questionable based on 
the absence of suitable habitat or the distance of 
Arches NP to the known or expected range of 
each species (Appendix C).

The confi rmed and reported fl ora of Arches Na-
tional Park represents 14.5% of the 3,594 native 
and naturalized taxa documented for the state of 
Utah by Welsh and others (2003) and 46.4% of 
the state’s 151 plant families (Table 3.1). Within 
Grand County, the park fl ora captures 44.2% 
of the 1,180 taxa reported by Welsh and others 
(2003). At the ecoregional scale, Arches NP con-
tains 30.8% 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 17.8% of the confi rmed 
and reported plant taxa of Arches National Park 
(Table 3.1). Perennial forbs are the most species-
rich life form in the park’s fl ora, with 224 known 
and reported taxa (42.9% of the total fl ora). An-
nual forbs and grass-like plants comprise less 
than 24% of the fl ora. Like trees and shrubs, 
perennial graminoids are ecologically important 

but relatively species-poor, representing less than 
14% of the total fl ora. The diversity of ferns and 
fern-allies in Arches NP is especially low (1.7%) 
(Table 3.1).

Of the park’s 447 native taxa, 351 (63.4%) are 
widespread across Utah and western North 
America. Only nine species (2.0% of the total na-
tive fl ora) have extremely limited global distribu-
tions (local endemics found within an area of less 
than 1° of latitude × 2° of longitude; see appen-
dices for complete defi nitions of biogeographic 
categories). Regional endemics (largely restricted 
to the Colorado Plateau) comprise an additional 
16.1% of the park’s native fl ora (Table 3.1). An-
other 15 taxa (3.4%) are sparsely distributed 
across the state or occur in the Arches area at the 
periphery of their continuous range.

3.3  Plants of special concern
Arches NP has no plants listed as threatened or 
endangered under the U.S. Endangered Species 
Act. At least nine park taxa were formerly candi-
dates for potential listing (Category 2 or 3C) un-
der the act (Table 3.3) (UDWR 1998). Schelz and 
Moran (2007) cited 11 species from Arches NP as 
NPS “species of concern,” but three of these are 
not presently known to occur within the park: Ise-
ly’s milkvetch (Astragalus isleyi), Cisco milkvetch 
(A. sabulosus), and Trotter oreoxis (Oreoxis trot-
teri). The Utah Conservation Data Center lists 
30 species from Arches NP as species of concern 
(UDWR 1998). Although not currently cited on 
any agency list, the recently described Moab 
pepperplant (Lepidium moabense) is a narrow 
endemic of southeastern Utah that may warrant 
attention as a species of concern due to its appar-
ently limited range and low numbers (Welsh et al. 
2003). It should be noted, however, that Moab 
pepperplant is considered a synonym of Lepidi-
um eastwoodiae (or L. alyssoides var. eastwoodiae) 
by Holmgren and others (2005).

3.4  Non-native and noxious weeds
Introduced plant species (not historically native 
to Utah or North America) make up 14.4% of the 
confi rmed and reported fl ora of Arches NP (Table 
3.1). This fi gure is slightly higher than the state-
wide average of 13.5% non-native species (Fertig 
2007; Welsh et al. 2003). Of the 75 introduced 
plant species confi rmed or reported for Arches 
NP (Table 3.4), only 6 are listed as noxious by the 
State of Utah (SUDAF 2008). Dewey and Ander-
sen (2005) mapped the distribution of 11 noxious 
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and other invasive weed species within the park 
from 2003 to 2004, and found extensive popula-
tions of fi ve-stamen tamarisk (Tamarix chinensis), 
Russian knapweed (Centaurea repens), Russian 
olive (Elaeagnus angustifolia), and halogeton (Ha-

logeton glomeratus). Weed species are especially 
well-developed in upper Salt Wash and Salt Val-
ley. Recent tamarisk control eff orts have cleared 
infestations from much of Courthouse Wash.

Table 3.3. Plant species of conservation concern from Arches National Park.

Family Species Common name
TNC 

global 
rank

Legal status
UTCDC 
status

Boraginaceae Cryptantha 
longifl ora

long-fl ower 
cryptanth

G3 Watch, S2

Boraginaceae Cryptantha 
wetherillii (R)

Wetherill’s cryptanth G3? Watch, S3?

Cactaceae Opuntia 
phaeacantha var. 
major

large pricklypear G5T5 Peripheral, 
S2S3

Cactaceae Opuntia polyacantha 
var. trichophora

slenderspine 
pricklypear

G5 
T3T5Q

Peripheral, S2

Chenopodiaceae Krascheninnikovia 
lanata var. ruinina

Ruin Park winterfat G5
T1?Q

Rare, S1?

Compositae 
(Asteraceae)

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

Watch, S2S3

Compositae 
(Asteraceae)

Flaveria campestris marshweed G4 Peripheral, S1

Compositae 
(Asteraceae)

Grindelia fastigiata erect gumweed G3 Watch, S2

Compositae 
(Asteraceae)

Lygodesmia 
grandifl ora var. 
entrada

Entrada rush-pink G1Q UT BLM: Sensitive, USFWS: 
former C2 candidate, SEUG: 
Species of Concern

Rare, S1

Compositae 
(Asteraceae)

Perityle specuicola alcove rock-daisy G1 UT BLM: Sensitive, USFWS: 
former C2 candidate, SEUG: 
Species of Concern

Rare, S1

Compositae 
(Asteraceae)

Xylorhiza 
glabriuscula var. 
linearifolia

Moab woody-aster G4 
T1T2

Rare, S1S2

Cruciferae 
(Brassicaceae)

Lepidium alyssoides 
var. eastwoodiae

Eastwood’s tall 
pepperplant

G5? 
T2T4

Add. Data, SR

Cruciferae 
(Brassicaceae)

Lepidium moabense Moab pepperplant GNR

Euphorbiaceae Tragia ramosa noseburn G5 Peripheral, S1

Gramineae 
(Poaceae)

Muhlenbergia 
mexicana

Mexican muhly G5 Infrequent, 
S1

Gramineae 
(Poaceae)

Spartina pectinata prairie cordgrass G5 Add. Data, S?

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

Hydrophyllaceae Phacelia howelliana Howell’s phacelia G2 USFWS: former 3C, SEUG: 
Species of Concern

Watch, S2

Leguminosae 
(Fabaceae or 
Caesalpiniaceae)

Caesalpinia repens creeping rush-pea G2 Add. Data, S2
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Family Species Common name
TNC 

global 
rank

Legal status
UTCDC 
status

Leguminosae 
(Fabaceae)

Psoralidium 
lanceolatum var. 
stenophyllum (H)

slenderleaf scurfpea G5T3?Q Tax. Prob., 
S3?

Liliaceae Zigadenus vaginatus alcove death-camas G2 USFWS: former 3C, SEUG: 
Species of Concern

Rare, S2

Loasaceae Mentzelia 
thompsonii

Thompson’s stickleaf G4 Watch, S2

Orchidaceae Epipactis gigantea giant helleborine G3G4 SEUG: Species of Concern

Orchidaceae Habenaria zothecina 
(Platanthera 
zothecina)

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

Rare, S2

Polypodiaceae Pellaea glabella var. 
occidentalis

western cliffbrake G5T4 Peripheral, S2

Polypodiaceae Pellaea limitanea border cloak-fern G4G5 Peripheral, S1

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

Rubiaceae Galium multifl orum 
var. coloradense

Colorado bedstraw G3G4 Watch, S3?

Saxifragaceae 
(Hydrangeaceae)

Fendlera rupicola fendlerbush G5 Peripheral, 
S2S3

Umbelliferae 
(Apiaceae)

Lomatium latilobum Canyonlands 
lomatium

G1 USFS R4: Sensitive, UT BLM: 
Sensitive, USFWS: former C2 
candidate, SEUG: Species of 
Concern

Rare, S1

Zygophyllaceae Kallstroemia 
californica

yellow kallstroemia G5 Add. Data, S1

Zygophyllaceae Kallstroemia 
parvifl ora

orange kallstroemia G5 Peripheral, S1

This list is derived from Schelz and Moran (2007) and Utah Division of Wildlife Resources (1998) for Utah Conservation Data Center (UTCDC) status. All 
species are confi rmed as occurring in Arches NP, except those marked with an (R) (reported). Species known only from historic records are marked with 
an (H).

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 = U.S. 
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. UT BLM = 
U.S. Bureau of Land Management, Utah offi ce. 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 Arches National Park, cont.
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Table 3.4. Noxious weed species of Arches National Park. 

Family Species Common name Park status

Compositae (Asteraceae) Centaurea maculosa spotted knapweed Present

Compositae (Asteraceae) Centaurea repens Russian knapweed Present

Compositae (Asteraceae) Onopordum acanthium Scotch thistle Reported

Convolvulaceae Convolvulus arvensis fi eld bindweed Present

Cruciferae (Brassicaceae) Lepidium latifolium broad-leaf pepperplant Present

Lythraceae Lythrum salicaria purple loosestrife Present
This list is derived from the State of Utah Department of Agriculture and Food (2008) and Dewey and Andersen (2005). 
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4  Discussion
In the more than 40 years since the publication of 
Harrison and others (1964), the known fl ora of 
Arches NP has increased by more than 40%, from 
320 to 522 taxa (Tables 1.3.4, 3.1, Figure 1.3.4, Ap-
pendix A). Based on available habitats and prox-
imity, at least another 146 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 22%. Many 
of the “missing” potential or reported taxa con-
sist of cryptic species that fl ower late in the grow-
ing season, or occur 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. Addi-
tional 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 Arches National Park.

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 park in the literature (Harrison et al. 
1964; NCPN in ed.; Schelz et al. 2006; Springer et al. 2006). 
Vouchers were examined from the ARCH herbarium and 
collections from Brigham Young University (BRY), Utah 
State University (USU), the University of Wyoming (RM), 
and the digital museum database of the New York Botani-
cal Garden (NY). Species entries in Appendix A are orga-
nized alphabetically by family and genus. 

Appendix B includes species that may potentially occur 
within Arches NP based on the proximity of the park to 
other populations or the presence of suitable habitat. 

Appendix C lists species that have been previously report-
ed for Arches NP but are now considered erroneous be-
cause they are based on misidentifi ed specimens or ques-
tionable 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 and others (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 and 
others (2003) and the Intermountain Flora (Barneby 1989; 
Cronquist 1994; Cronquist et al. 1972, 1977, 1984, 1997; 
Holmgren et al. 2005).

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

Life form is based on the stature and growth habit of typi-
cal members of a species at reproductive maturity. Trees 
are woody perennials with a single stem or trunk and are 
typically over 3.5 m tall. Shrubs are woody perennials 
with one to many trunks arising from near the base of the 
plant and are usually less than 3.5 m tall. Perennial Forbs 
(PerF) are broad-leaved dicots or monocots with non-
woody stems (at least above ground level) that live for mul-
tiple years. Annual Forbs (AnnF) are broad-leaved dicots 
or monocots with non-woody stems that complete their 
life cycle (mature, 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). Introduced 
(Intro) taxa are those that are not native to Utah or North 
America but which 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.

Park status (Appendices A, C, and D)

Park status identifi es whether a species is Present (Pres), 
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Historical (Hist), or Reported (Rep) for Arches NP. Spe-
cies are considered Present if a confi rmed voucher or doc-
umented observation has been made within park bound-
aries since 1970. Historical species have been confi rmed 
with a voucher from the park but have not been relocated 
since before 1970. Reported species are listed for the park 
in the literature (Dewey and Andersen 2005; Harrison et al. 
1964; NCPN in ed.; Schelz et al. 2006; Springer et al. 2006), 
but have not been corroborated with a voucher specimen. 
Species that may potentially occur in Arches NP 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 specimens or are con-
sidered 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 Arches NP. Abundance 
data are derived from Dewey and Andersen (2005), Har-
rison and others (1964), NCPN (in ed.), 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 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, typi-
cally have a narrow ecological amplitude (or at least con-
tribute relatively little to total vegetative cover), or have a 
small range across the park. Rare taxa usually have low 
population numbers and are restricted to a single location 
within the park. A “?” 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 her-
barium records (with collector, collection number, and 
repository) that were corroborated during this study. For 
reported taxa, the source is a published or unpublished 
reference citing the species within the park. Specimen 
repositories include the Arches National Park herbarium 
(ARCH), 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 spe-
cies was confi rmed or reported to occur in Arches NP. 
This year does not necessarily correspond with the date 
of the voucher specimen cited under Source. “NA” indi-
cates that the fi rst year is not known (used mostly for “re-
ported” taxa).

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

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

Nativity (Appendix D)

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

Flower time (Appendix D)

Flower time refers to the months in which a species is most 
likely to be in 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 
Arches NP is indicated by an “x” in the columns BlckBr 
through Wet and is derived from the Arches NP vegetation 
classifi cation (NCPN in ed.), Harrison and others (1964), 
and Welsh and others (2003). BlckBr = Blackbrush shrub 
(including sagebrush communities). SaltDes = Salt des-
ert shrub dominated by Atriplex spp. PinJun = Pinyon-
juniper 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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