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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 Cedar Breaks National Monument. This 
entailed a thorough review of existing literature, re-examination of specimens from the Cedar Breaks 
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, 345 vascu-
lar plant taxa have been confi rmed or reliably reported as occuring in the monument (338 are known 
from validated herbarium specimens and 7 from unvouchered literature reports). Another 40 species 
formerly considered part of the monument fl ora have now been shown to be falsely reported. The cur-
rent fl ora of Cedar Breaks National Monument represents 9.6% of the known fl ora of Utah and 21.5% 
of the fl ora of the Utah High Plateaus ecoregion. At least 18 of these species were formerly candidates 
for potential listing under the Endangered Species Act or are considered species of concern by the 
state’s natural heritage program. Introduced plants make up 5.2% of the monument fl ora (18 species) 
but none are considered noxious weeds by the State of Utah. Further surveys in Cedar Breaks National 
Monument are likely to fi nd additional new species (217 are known from similar habitats outside the 
monument boundary), especially among fall-fl owering, weedy, or wetland taxa. Further fl oristic stud-
ies will be needed if the Ashdown Gorge Wilderness Area ultimately becomes part of Cedar Breaks 
National Monument.
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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 
Cedar Breaks National Monument, in southwest-
ern Utah. Other NCPN park units are addressed 
in separate reports.

1.1  Background and justifi cation
One of the primary missions of NPS is “to con-
serve unimpaired the natural and cultural resourc-
es and values of the national park system for the 
enjoyment of this and future generations” (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). Unfortu-
nately, the full contribution of the NPS 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 net-
work (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 Cedar Breaks National 
Monument, based on a review of herbarium 
collections and past literature. 

2. Develop an annotated checklist of the fl ora 
of Cedar Breaks 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

To Native Americans, the multi-colored badlands 
of what is now Cedar Breaks National Monu-
ment (NM) were known as “the circle of painted 
cliff s,” or the “place where the rocks are sliding 
down all the time.” Early Mormon settlers named 
the area Cedar Breaks after the abundance of ju-
niper (locally known as “cedar”) and the abrupt 
cliff s, or breaks. In August 1933, President Frank-
lin Roosevelt established Cedar Breaks National 
Monument to preserve the area’s “spectacular 
cliff s, canyons, and features of scenic, scientifi c, 
and education interest contained therein. . . .” 
(Evenden et al. 2002).

Cedar Breaks NM is located in southeastern Iron 
County, Utah, approximately 18 miles east

†Taxa refer to all named species, subspecies, and varieties. 
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of Cedar City (Figure 1.3.1). The monument in-
cludes the colorful badlands of the Cedar Breaks 
Amphitheater, as well as the head of Ashdown 
Canyon and the western rim of the Markagunt 
Plateau. To the west, the monument is bordered 
by the Ashdown Gorge Wilderness Area, man-
aged by Dixie National Forest. Recently, the Iron 
County commissioners have proposed expand-
ing the monument’s boundary to incorporate the 
Ashdown Wilderness and redesignate the area as 
Cedar Breaks National Park.

As presently confi gured, Cedar Breaks NM cov-
ers 2,491 hectares (6,155 acres), and ranges in 
elevation from 2,469 meters (8,100 feet) at the 
bottom of Ashdown Creek Canyon to 3,250 me-
ters (10,662 feet) above the amphitheater rim 
(Evenden et al. 2002). The Cedar Breaks area is 
characterized by cold winters (averaging –1.9° C 
in January) with abundant snow (averaging 1.9–2 
meters), and short, cool summers (average July 
temperature is 16.6° C). About 24% of annual 
precipitation comes from summer thunderstorms 
(Roberts and Jean 1989).

1.3.2  Geology

Cedar Breaks National Monument is located 
along the west rim of the Markagunt Plateau, 
an east-dipping sedimentary fault block uplifted 
nearly 10,000 feet by the Hurricane Fault (Hat-
fi eld et al. 2003). The lowermost strata exposed 
within the monument are Upper Cretaceous shal-
low marine sandstones and shales of the Straight 
Cliff s Formation, and river deposits of the Grand 
Castle and Wahweap sandstones. Along Ash-
down Creek, these layers have been buried by 
Quaternary-age alluvial terraces and fan deposits. 
The Cedar Breaks Amphitheater exposes over 
1,400 feet of reddish-orange and white Claron 
limestone that has been eroded by water, freeze-
thaw action, and mass wasting into irregular 
spires, hoodoos, and steep cliff s. The Claron For-
mation (sometimes also referred to as the Cedar 
City or Wasatch Formation) consists of alternat-
ing bands of ledge-forming sandy limestone and 
slope-forming calcareous sandstone that were 
deposited at the bottom of a large, freshwater lake 
during the Paleocene and Eocene (Hatfi eld et al. 
2003). This lake extended from near the Nevada 
state line east toward Bryce Canyon and Boulder 
Mountain, and was slightly larger than modern 
Lake Erie (Chronic 1988). The lower to upper-
middle slopes of the amphitheater consist of the 
Red Member of the Claron, while the rim of the 
breaks is the White Member (Hatfi eld et al. 2003). 

These layers have been undergoing extensive ero-
sion for the past 10 million years as the Marka-
gunt Plateau has been uplifted. The carving of the 
amphitheater rim continues to this day at a rate of 
24–120 cm per century (Chronic 1988).

The area of Cedar Breaks NM to the east of the 
amphitheater rim is capped by lake and stream 
deposits of the Oligocene-age Brian Head For-
mation. Some of the Brian Head sediments were 
derived from tuff  deposited by extensive volcanic 
fi elds to the north and west of the Markagunt 
Plateau. In places, the Brian Head Formation is 
overtopped by the Markagunt Megabreccia, a 
deposit of coarse, broken rock embedded in fi ne, 
volcanic ash. These deposits were originally laid 
down east of the monument, but moved into their 
current position by massive gravity sliding along 
weak shear planes in the poorly consolidated 
Brian Head layers (Hatfi eld et al. 2003). Also scat-
tered along the east rim of the plateau are Qua-
ternary-age landslides (such as the area around 
Alpine Pond) and eolian deposits. The extensive 
Pleistocene basalt fl ows found over much of the 
Markagunt Plateau are not present within the 
monument.

1.3.3  Vegetation

Roberts and Jean (1989) recognized 17 habitat 
types and 12 seral community types within Cedar 
Breaks National Monument. These can be aggre-
gated into fi ve main vegetation types following 
elevation, soil, and moisture gradients (more de-
tailed vegetation descriptions and maps are avail-
able in NCPN in ed.). 

The bottom of Ashdown Canyon and the lower-
most slopes of the amphitheater are dominated 
by forests of white fi r (Abies concolor) and Doug-
las-fi r (Pseudotsuga menziesii). These forests are 
strongly correlated with outcrops of Cretaceous 
sandstones or Quaternary alluvium. Moister sites 
have an understory of Oregon-grape (Mahonia 
repens) or common juniper (Juniperus communis), 
while drier areas contain greenleaf manzanita 
(Arctostaphylos patula), Rocky Mountain maple 
(Acer glabrum), or curl-leaf mountain mahogany 
(Cercocarpus ledifolius). Quaking aspen (Populus 
tremuloides) may be locally abundant within white 
fi r forests, especially on deeper, loamier soils. 

A narrow band of riparian forest vegetation 
dominated by narrow-leaved cottonwood 
(Populus angustifolia), Engelmann spruce (Picea 
engelmannii), and water birch (Betula occidental-
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is) occurs on alluvial terraces bordering Ashdown 
Creek and its main tributaries. A number of small 
springs are located above the terraces in the bot-
tom of Ashdown Canyon and are locally domi-
nated by white fi r or blue spruce (Picea pungens), 
horsetails, and various sedges (Roberts and Jean 
1989). Small areas of wetland vegetation associ-
ated with springs or small, perennial streams also 
occur on the summit plateau above the amphithe-
ater rim, often on volcanic-derived soils or land-
slide deposits. Alpine Pond supports dense stands 
of water sedge (Carex aquatilis), small-wing sedge 
(C. microptera), and heartleaf bittercress (Car-
damine cordifolia), while marshy meadows near 
Sunset Spring are dominated by beaked sedge 
(Carex utriculata), tufted hairgrass (Deschampsia 
cespitosa), Baltic rush (Juncus arcticus), shrubby 
cinquefoil (Potentilla fruticosa), and a variety of 
forbs (Springer et al. 2006). These wetlands grade 
into several subalpine fi r forest and meadow habi-
tat types described by Roberts and Jean (1989). 

Barren slopes and rim areas of the Red and White 
members of the Claron Formation are dominated 
by cushion plants and widely scattered western 
bristlecone pine (Pinus longaeva) or limber pine 
(P. fl exilis). Roberts and Jean (1989) named the 
Panguitch buckwheat (Eriogonum panguicense)/
interior bluegrass (Poa glauca) habitat type to de-
scribe the sparsely vegetated cushion plant stands 
on calcareous, clayey soils along rim areas. Bris-
tlecone/limber pine stands are more extensive, 
covering most of the slopes of the Cedar Breaks 
Amphitheater. Claron rims and slopes provide 
habitat for most of the rare, endemic plant spe-
cies of the monument (Fertig and Reynolds 2007; 
Roberts and Jean 1989).

Forests above the amphitheater rim and on the 
summit of Cedar Breaks NM consist primarily of 
subalpine fi r (Abies lasiocarpa) and Engelmann 
spruce, though pockets of aspen, Douglas-fi r, 
limber pine, or western bristlecone pine also oc-
casionally occur. These forests are associated with 
cobbly, clay loams derived from volcanic rhyolite 
and Claron limestone. Dominant understory spe-
cies include aspen bluebell (Mertensia arizonica) 
on wetter soils and alpine prickly currant (Ribes 
montigenum), Oregon-grape, common juniper, 
and Ross’ sedge (Carex rossii) on drier sites. 
While still common in the monument, 80–90% 
of mature Engelmann spruces have been killed by 
spruce bark beetles in an epidemic that began in 
1993 (Evenden et al. 2002).

Subalpine meadows occur above the rim and 
on the summit fl ats of Cedar Breaks NM in 
openings interspersed among subalpine fi r/En-
gelmann spruce forests. Better-drained soils sup-
port the bear daisy (Erigeron ursinus)/Letterman 
needlegrass (Stipa lettermanii) habitat type of 
Roberts and Jean (1989). During early summer, 
these meadows support a rich array of blooming 
wildfl owers, including Markagunt penstemon 
(Penstemon leiophyllus), little sunfl ower (Helian-
thella unifl ora), elkweed (Swertia radiata), and 
scarlet paintbrush (Castilleja miniata). This com-
munity grades into the wedge-leaf cinquefoil (Po-
tentilla diversifolia)/tufted hairgrass habitat type 
on more permanently saturated soils (Roberts 
and Jean 1989).

1.3.4  Previous botanical studies

The full extent of botanical studies done prior 
to the establishment of Cedar Breaks National 
Monument remains poorly documented. Siebert 
(1924) conducted one of the earliest ecological 
studies of the Cedar Breaks area, focusing on al-
pine ecology (Table 1.3.4). The oldest confi rmed 
herbarium records from the monument area 
were made in 1925–1926, by NPS collector An-
gus Woodbury (who also documented much of 
the early fl ora of Zion National Park). Pioneer 
Utah botanists Marcus E. Jones and Walter Cot-
tam made at least two collections in the area in 
1929. George Goodman and C. Leo Hitchcock 
collected at least a dozen specimens for the New 
York Botanical Garden in 1930, including the ho-
lotypes of Breaks draba (Draba subalpina) and 
Cedar Breaks wild buckwheat (Eriogonum pan-
guicense var. alpestre) (Table 1.3.4, Figure 1.3.4).

Records become more complete after the cre-
ation of Cedar Breaks NM in 1933. During the 
late 1930s, 48 new species were discovered in 
the monument through the eff orts of G. Y. Croft, 
collecting for the Cedar Breaks NM herbarium 
(CEBR), and Bassett Maguire, of Utah State Uni-
versity, who collected the type of Cedar Breaks 
daisy (Erigeron sionis var. trilobatus) in or near 
the monument. Many other prominent taxono-
mists visited Cedar Breaks NM in the late 1930s, 
including Ralph Gierisch, Alice Eastwood, and 
John T. Howell.

Collecting was more sporadic from 1940 to 1975. 
Thirty-six new species were added to the monu-
ment fl ora during the 1940s, by W. S. Boyle and J. 
L. Crawford (collecting for the CEBR herbarium) 
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Table 1.3.4. Chronology of plant-collecting efforts in Cedar Breaks National Monument.

Year Collector(s)
# of new 

taxa 
Comments

1924 F. R. Siebert ? Florence Siebert (1924) studied the alpine ecology of Cedar Breaks area for 
her Master’s thesis at the University of Chicago, but her collections were not 
examined for this study.

1925–
1926

A. M. Woodbury 2 Mountain death camas (Zigadenus elegans) and common yarrow (Achillea 
millefolium) were the fi rst two plant species collected from the monument in 
the CEBR herbarium. 

1929 M. E. Jones and W. 
Cottam

2 Marcus E. Jones and Walter Cottam made at least two collections from the 
monument (specimens at BRY and NY).

1930 G. Goodman & C. L. 
Hitchcock

12 George Goodman and C. Leo Hitchcock collected the type specimens of Draba 
subalpina and Eriogonum panguicense var. alpestre from Cedar Breaks.

1934–
1939

B. Maguire & G. Y. 
Croft

48 Bassett Maguire collected the types of King’s plateau sandwort (Arenaria kingii 
ssp. plateauensis, now a synonym of A. fendleri var. glabrescens) and Cedar 
Breaks daisy (Erigeron proselyticus, now E. sionis var. trilobatus) from Cedar 
Breaks in 1934 (specimens at NY). G. Y. Croft made more than 60 collections 
for the CEBR herbarium. Additional noteworthy collectors during this period 
included Ralph Gierisch, C. L. Hitchcock, Alice Eastwood, and John T. Howell.

1940–
1941

W. S. Boyle & B. F. 
Harrison

11 W. S. Boyle made more than 30 collections for the CEBR herbarium, including 
10 new taxa. B. F. Harrison added one new species in 1940. 

1942 O. Degener & L. 
Peiler

9 Otto Degener and Leroy Peiler made more than 20 collections (mostly at NY), 
including the fi rst record of Navajo Lake milkvetch (Astragalus limnocharis) 
from the monument. Agrostologist Frank Gould also collected in Cedar Breaks 
in 1942.

1946–
1947

J. L. Crawford and L. 
Woodbury

16 J. L. Crawford collected 51 specimens for the CEBR herbarium, including fi rst 
records for 16 taxa. L. Woodbury added one new species (BRY records).

1952 M. E. Lewis 1 Mont Lewis discovered kobresia sedge (Carex elynoides) in Cedar Breaks 
National Monument.

1954–
1955

A. F. Bruhn 44 A. F. Bruhn made nearly 100 collections for the CEBR herbarium, including 44 
fi rst records for the monument.

1966 R. Barneby 1 Rupert Barneby added Panguitch milkvetch (Astragalus argophyllus var. 
panguicensis) to the local fl ora.

1970 R. A. Nelson 15 Ruth Nelson collected more than 40 specimens (mostly deposited at RM), of 
which 15 represented new species for the monument (including the fi rst record 
of Payson’s daisy, Erigeron vagus). 

1977–
1979

S. Dickman & H. 
Buchanan 

17 S. Dickman and Hayle Buchanan made more than 120 collections for the CEBR 
herbarium, including fi rst reports for 17 new taxa. Noteworthy among these is 
the fi rst record of Zion draba (Draba asprella var. zionensis).

1981 B. C. Palmer & L. A. 
Palmer

76 Brent Palmer, of Southern Utah University, collected more than 220 specimens 
while conducting a systematic fl oristic inventory of Cedar Breaks NM. The 
Palmers compiled an unpublished checklist of 245 species in 47 families in 1981 
(Roberts and Jean 1989).

1982 S. L. Welsh 1 
reported

Welsh’s collection of mountain kentrophyta (Astragalus kentrophyta var. 
tegetarius, deposited at NY) has not been corroborated. (All specimens I’ve 
examined from the monument have been var. elatus.)

1986–
1987

C. Johnson 3 C. Johnson documented three new exotic species for the monument.

1988–
1989

C. Jean 44
 (+ 5 

reported)

Cathie Jean collected or reported (without vouchers) 49 new species while 
mapping major vegetation types and the distribution of selected rare plant 
species of Cedar Breaks NM (Roberts and Jean 1989). Jean discovered several 
new rare species, including Reveal’s paintbrush (Castilleja parvula var. revealii), 
Cedar Breaks goldenbush (Haplopappus zionis), Zion jamesia (Jamesia 
americana var. zionis), Podunk groundsel (Senecio malmstenii), and Bryce 
Canyon townsendia (Townsendia montana var. minima).
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and B. F. Harrison, Otto Degener, and LeRoy Peil-
er (collecting for Brigham Young University and 
the New York Botanical Garden). Mont Lewis 
and A. F. Bruhn added 45 new species during the 
1950s. New discoveries were especially slow in 
the 1960s and early 1970s, with Rupert Barneby 
(of the New York Botanical Garden) and Ruth A. 
Nelson (working for the National Park Service) 
adding just 16 new taxa.

Since 1977, several signifi cant botanical surveys 
have been conducted at Cedar Breaks National 
Monument. Hayle Buchanan and S. Dickman 
added 17 new species to the monument fl ora from 
1977 to 1979 (Buchanan 1992). In 1981, Brent 

Palmer collected more than 220 specimens for the 
CEBR herbarium and documented 76 new taxa. 
Palmer’s work resulted in an unpublished monu-
ment checklist containing 245 species (Jean and 
Palmer 1987). Cathie Jean added 49 species to the 
Cedar Breaks fl ora in the course of her vegetation 
mapping project (Roberts and Jean 1989). Rebecca 
Harms collected four new riparian species in 2005, 
during a survey of springs and seeps (Springer et 
al. 2006). In 2006–2007, vegetation mapping crews 
from the Northern Colorado Plateau Network 
(in ed.) reported two new species, and Fertig and 
Reynolds (2007) located at least 30 new taxa dur-
ing a rare plant survey of the monument.

Year Collector(s)
# of new 

taxa 
Comments

1994 N. D. Atwood 0 Duane Atwood documented the fi rst two populations of Arizona willow (Salix 
arizonica) in Cedar Breaks NM. In 2005, I found a misidentifi ed collection of 
this species by Brent Palmer in the CEBR collection, moving the earliest date for 
Arizona willow back to 1981.

1996 K. Mason 1 Karen Mason discovered lambsquarter (Chenopodium album var. album) in the 
monument.

2001 D. Louie, M. Malm, J. 
Alexander

1 Margaret Malm, Denise Louie, and Jason Alexander collected 24 specimens 
from the monument, including the fi rst record of King’s lupine (Lupinus kingii 
var. kingii).

2005 R. Harms and NPS 
vegetation mapping 
team

4 
(+ 1 

reported)

Rebecca Harms discovered 4 new riparian species for Cedar Breaks NM as part 
of the NCPN springs and seeps inventory (Springer et al. 2006). The NCPN (in 
ed.) vegetation mapping team reported one new species for the monument 
(without a voucher).

2006–
2007

W. Fertig, D. N. 
Reynolds, & A. 
Tendick

31 Fertig and Reynolds (2007) documented 30 new species while conducting rare 
plant surveys across Cedar Breaks NM. Amy Tendick, of the NCPN vegetation 
mapping team, added one new species in 2007.

BRY = Brigham Young University herbarium; CEBR = Cedar Breaks National Monument herbarium; NY = New York Botanical Garden; 
RM = University of Wyoming Rocky Mountain herbarium

Table 1.3.4. Chronology of plant-collecting efforts in Cedar Breaks National Monument.
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Figure 1.3.4. Increase in the number of plant taxa confi rmed as present in Cedar Breaks National 
Monument by decade, 1930–2007.
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2  Methods
In July 2005, I reviewed all mounted specimens 
in the Cedar Breaks National Monument herbar-
ium (housed at Zion National Park in Springdale, 
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 
monument references (Buchanan 1992; Roberts 
and Jean 1989), 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 Ce-
dar Breaks NM based on Albee et al. (1988) 
and an unpublished list developed for the 
NCPN by Dr. N. Duane Atwood of Brigham 
Young University (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 in-

formation on life form, geographic range (with-
in the context of Utah), population size in the 
monument (derived from Roberts and Jean 1989; 
NCPN in ed.; 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 CEBR 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 14 
collecting trips to Cedar Breaks NM in July and 
September 2006 and June–August 2007 to tar-
get missing species, emphasizing under-sampled 
wetland, weedy, and late-fl owering taxa. Herbar-
ium 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 February and March 
2007. I also documented monument 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 reviewing plot 
data from recent vegetation mapping, weed sur-
veys, and wetland inventories (Dewey and An-
dersen 2005; NCPN in ed.; Springer et al. 2006).
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3  Results

3.1  Summary of the fl ora of Cedar 
Breaks National Monument

Of the 691 vascular plant vouchers in the CEBR 
herbarium that I examined in 2005 (excluding 72 
specimens collected outside of the monument), 
132 were misidentifi ed (19.1%), 95 were revised 
to a more current name (13.7%), 141 had variety 
or subspecies names added (20.4%), and 323 were 
found to be correctly determined (46.7%). Based 
solely on these collections, the confi rmed fl ora of 
Cedar Breaks National Monument stood at 280 
taxa (Fertig 2006). From 2006 to 2007, I located 
10 new taxa from collections at Brigham Young 
University, the University of Wyoming, and the 

New York Botanical Garden Virtual Herbarium. 
Field surveys during this time netted another 31 
new species (Fertig and Reynolds 2007) and 18 
additional species previously reported by Rob-
erts and Jean (1989) without a voucher. Overall, 
the documented fl ora of Cedar Breaks NM has 
increased by 58 species (17.2%), bringing the to-
tal number of taxa to 338 (Table 3.1, Appendices 
A, D). 

Currently, seven additional taxa are reported for 
Cedar Breaks National Monument but have yet to 
be corroborated with a voucher specimen (Table 
3.1, Appendix A). Of these, fi ve were reported by 
Roberts and Jean (1989) and one by the NCPN 
(in ed.) vegetation mapping crew. One other un-
confi rmed report (Astragalus kentrophyta var. 
tegetarius) comes from the New York Botanical 

Table 3.1. Statistical summary of the fl ora of Cedar Breaks National 
Monument. 

Category
Number 

confi rmed 
in park

Number 
additionally 

reported for park
Total

Taxonomic diversity

Total taxa 
(including varieties and subspecies)

338 7 345

Full species 
(excluding varieties and subspecies)

326 5 331

Families 55 0 55

Life form diversity

Tree taxa 14 1 15

Shrub taxa 35 1 36

Perennial forb taxa 196 3 199

Annual forb taxa 13 1 14

Perennial graminoid taxa 71 1 72

Annual graminoid taxa 3 0 3

Fern taxa 6 0 6

Biogeographic diversity

Introduced taxa 17 1 18

Native taxa

Locally endemic taxa 17 0 17

Regionally endemic taxa 19 0 19

Disjunct taxa 1 0 1

Peripheral taxa 0 0 0

Sparse taxa 6 0 6

Widespread taxa 278 6 284

Total native taxa 321 6 327
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.



12     Annotated Checklist of Vascular Flora: Cedar Breaks National Monument

Garden website (Welsh 21286), but may be mis-
identifi ed. Taken together, the number of con-
fi rmed and reported vascular plant taxa in Cedar 
Breaks National Monument stands at 345 taxa 
(Table 3.1, Appendix A).

Entering the 2006 fi eld season, I recognized 271 
taxa as potentially occurring in Cedar Breaks 
NM, based on the proximity of the monument 
to known populations (Albee et al. 1988; Fertig 
2006). At least 40 of these species have since been 
recorded within the monument based on new 
fi eld collections or relocated herbarium speci-
mens. The current number of potential species 
that I am recognizing for Cedar Breaks National 
Monument is 217 (Appendix B).

Based on my review of specimens in the CEBR 
and BRY herbaria, at least 38 species previously 
cited for the monument are now known to be 
falsely reported based on misidentifi ed vouch-
ers. Two additional species reported by Buchanan 
(1992) and the New York Botanical Garden web-
site are considered questionable because Cedar 
Breaks NM is well outside their known or ex-
pected range (Appendix C).

The confi rmed and reported fl ora of Cedar 
Breaks NM represents 9.6% of the 3,594 native 
and naturalized taxa documented for the state of 
Utah by Welsh et al. (2003), and 36% of the state’s 
151 plant families (Table 3.1). Within Iron Coun-
ty, the monument fl ora captures 39.6% of the 871 
taxa reported by Welsh et al. (2003). At the ecore-
gional scale, Cedar Breaks NM contains 21.5% 
of the 1,608 species reported for the Utah High 
Plateaus ecoregion (Shultz et al. 2006). 

3.2  Life form and biogeographic 
diversity

Although ecologically dominant, tree and shrub 
species make up only 14.8% of the confi rmed 
and reported plant taxa of Cedar Breaks National 
Monument (Table 3.1). Perennial forbs are the 
most species-rich life form in the monument fl o-
ra, with 199 known and reported taxa (57.7% of 
the total fl ora). Annual forbs and grass-like plants 
comprise less than 5% of the fl ora. Like trees and 
shrubs, perennial graminoids are ecologically im-
portant but relatively species-poor, representing 
less than 21% of the total fl ora. The diversity of 
ferns and fern-allies in Cedar Breaks NM is espe-
cially low (1.7%) (Table 3.1).

Of the monument’s 327 native taxa, 284 (86.8%) 
are widespread across Utah and western North 
America. Only 17 species (5.2% of the monu-
ment’s native fl ora) have extremely limited global 
distributions (local endemics found within an 
area of less than 1° of latitude × 2° of longitude; 
see Appendix A for complete defi nitions of bio-
geographic categories). Regional endemics (large-
ly restricted to the Colorado Plateau) comprise 
an additional 5.8% of the monument fl ora (Table 
3.1). Species that are disjunct or occur sparsely 
across Utah account for just 2.1% of the monu-
ment fl ora.

3.3  Plants of special concern
Cedar Breaks National Monument has no plants 
listed as threatened or endangered under the U.S. 
Endangered Species Act. Arizona willow (Salix 
arizonica) was proposed for listing in 1995, but 
the decision was postponed following implemen-
tation of an interagency conservation agreement 
and strategy (U.S. Forest Service Intermountain 
Region et al. 1995). At least 13 other monument 
taxa were formerly candidates for potential listing 
(Category 2 or 3C) under the act (Table 3.3) (Fer-
tig and Reynolds 2007). Eight of these species are 
currently managed as sensitive by the U.S. Forest 
Service and the U.S. Bureau of Land Manage-
ment’s Utah State Offi  ce. The Utah Conservation 
Data Center (UTCDC) lists 17 species from Ce-
dar Breaks NM on its rare, watch, or taxonomic 
problems lists (UDWR 1998). Although not cur-
rently cited on any agency list, Payson’s daisy (Er-
igeron vagus) was included on the list of potential 
rare species of Cedar Breaks NM by Fertig and 
Reynolds (2007), based on information from the 
Brigham Young University Herbarium that south-
ern Utah populations may represent an unde-
scribed (and locally endemic) taxon.

3.4  Non-native species and noxious 
weeds

Introduced plant species (those not historically 
native to Utah or North America) make up 5.2% of 
the confi rmed and reported fl ora of Cedar Breaks 
National Monument (Table 3.1). This fi gure is 
substantially lower than the statewide average of 
13.5% non-native species (Fertig 2007; Welsh et 
al. 2003). Of the monument’s 18 introduced plant 
species, none are listed as noxious by the State of 
Utah (Dewey and Andersen 2005; State of Utah 
Department of Agriculture and Food 2007). 
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Table 3.3. Plant species of conservation concern from Cedar Breaks National Monument. 

Family Species Common name
TNC 

global 
rank

Legal status
UTCDC 
status

Caryophyllaceae Silene petersonii Peterson’s campion G2G3 USFS: Region 4 Sensitive; 
USFWS: former C2 candidate

Watch, 
S2S3

Compositae 
(Asteraceae)

Aster wasatchensis 
var. wasatchensis

Markagunt aster G3? 
TNR

Watch, 
S3?

Compositae 
(Asteraceae)

Aster welshii Welsh’s aster G2 Watch, S2

Compositae
(Asteraceae)

Erigeron sionis var. 
trilobatus

Cedar Breaks daisy G2 USFWS: former C2 candidate Watch, S2

Compositae
(Asteraceae)

Erigeron vagus Payson’s daisy G4 SNR

Compositae
(Asteraceae)

Haplopappus zionis Cedar Breaks 
goldenbush

G2 UT BLM: Sensitive; 
USFWS: former C2 candidate

Rare, S2

Compositae 
(Asteraceae)

Senecio malmstenii Podunk groundsel G1 USFS: Region 4 Sensitive; 
USFWS: former C2 candidate

Rare, S1?

Compositae 
(Asteraceae)

Townsendia 
montana var. minima

Bryce Canyon 
townsendia

G4T3 USFWS: former 3C Watch, S3

Cruciferae 
(Brassicaceae)

Draba asprella var. 
zionensis

Zion draba G4T3? USFWS: former 3C Watch, 
S3?

Cruciferae 
(Brassicaceae)

Draba subalpina Breaks draba G3 USFWS: former 3C Watch, S3

Leguminosae 
(Fabaceae)

Astragalus 
limnocharis var. 
limnocharis

Navajo Lake milkvetch G2T1 USFS: Region 4 Sensitive; 
USFWS: former C2 candidate

Rare, S1

Polemoniaceae Ipomopsis tridactyla Tushar gilia G5T2 Rare, S2

Polygonaceae Eriogonum 
panguicense var. 
alpestre

Cedar Breaks wild 
buckwheat

G3
T2T3Q

USFWS: former 3C TaxProb, 
SSYN

Salicaceae Salix arizonica Arizona willow G2G3 USFS: Region 4 Sensitive; USFWS: 
former C1 candidate (dropped in 
1995; now equivalent of 3C)

Rare, S2

Saxifragaceae 
(Hydrangeaceae)

Jamesia americana 
var. zionis

Zion jamesia G5T2 USFS: Region 4 Sensitive; BLM 
(UT): Sensitive; USFWS: former C2 
candidate

Rare, S2

Scrophulariaceae Castilleja parvula var. 
revealii

Reveal’s paintbrush G2 USFS: Region 4 Sensitive;
USFWS: former C2 candidate

Rare, S2

Umbelliferae 
(Apiaceae)

Cymopterus minimus least spring-parsley G1G2Q USFS: Region 4 Sensitive; USFWS: 
former C2 candidate

Rare, S1S2

Umbelliferae 
(Apiaceae)

Lomatium minimum least lomatium G3 USFWS: former 3C Watch, S3

List derived from Fertig and Reynolds (2007).

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. BLM (UT) = 
U.S. Bureau of Land Management (Utah state offi ce). UTCDC status includes conservation categories adopted by the state’s 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).
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4  Discussion
Following a review of herbarium records and re-
cent fi eld work, the vascular fl ora of Cedar Breaks 
National Monument currently stands at 345 con-
fi rmed and reported taxa (Table 3.1, Appendix 
A). Based on available habitats and proximity, at 
least 217 additional 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 41%. 
Many of the “missing” potential or reported taxa 

consist of cryptic species that fl ower late in the 
growing season, or occur in undersampled wet-
land 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). Further fl oristic stud-
ies are needed in the Ashdown Gorge Wilderness 
Area, especially if this ultimately becomes part of 
an expanded Cedar Breaks National Park.
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Appendices
The following appendices contain annotated checklists of 
the vascular fl ora of Cedar Breaks 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 reliably 
reported for the monument in the literature (Buchanan 
1992; Dewey and Andersen 2005; Roberts and Jean 1989; 
NCPN in ed.; Springer et al. 2006). Vouchers were exam-
ined from the CEBR herbarium (housed in Zion National 
Park) and collections from Brigham Young University 
(BRY), Utah State University (USU), the University of Wy-
oming (RM), and the digital museum database of the New 
York Botanical Garden (NY). Species entries in Appendix 
A are organized alphabetically by family and genus. 

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

Appendix C lists species that have been previously report-
ed for Cedar Breaks NM but are now considered errone-
ous because they are based on misidentifi 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.

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 Cedar Breaks 
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 (Roberts and Jean 1989; NCPN in ed.; Springer et 
al. 2006), but have not been corroborated with a voucher 
specimen. Species that may potentially occur in CEBR are 
listed in Appendix B. Rejected taxa (listed in Appendix C) 
have either been falsely reported (FalsRep) in the litera-
ture based on misidentifi 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 Cedar Breaks National 
Monument. Abundance data are derived from Roberts 
and Jean (1989), NCPN (in ed.), and personal observa-
tions. Abundant (Abun) taxa have large populations, 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 popula-
tions but may be restricted to a single vegetation type or do 
not occur across the entire monument. Uncommon (Unc) 
taxa have low to medium-sized populations, a narrow eco-
logical amplitude (or at least contribute relatively little to 
total vegetative cover), or a small range across the monu-
ment. Rare taxa usually have low population numbers and 
are restricted to a single location within the monument. A 
“?” indicates that population size is unknown.

Source (Appendix A)

Sources provide the basis 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 Cedar Breaks National Mon-
ument herbarium (CEBR), 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 Cedar Breaks 
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 
Cedar Breaks National Monument is indicated by an “x” 
in the columns SubFir through Wet and is derived from 
the Cedar Breaks NM vegetation classifi cation (NCPN in 
ed.), Roberts and Jean (1989), Buchanan (1992), and Welsh 
et al. (2003). SubFir = Subalpine fi r/Engelmann spruce 
forest. White Fir = White Fir–Douglas-fi r–Aspen forests. 
SubMdw = Subalpine meadows above the amphitheater 
rim. Wet = Wetlands. Additional comments are included 
for species that are restricted to a particular soil/geologic 
type (including the Claron endemics) or are found mostly 
in disturbed sites.
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