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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 Dinosaur National Monument. This entailed 
a thorough review of existing literature, re-examination of specimens from the Dinosaur National 
Monument 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, 756 vascular plant 
taxa have been confi rmed or reliably reported as occuring in the monument (705 are known from 
validated herbarium specimens and 51 from unvouchered literature reports). Another 123 species 
formerly considered part of the monument fl ora have now been shown to be falsely reported. The 
Utah portion of Dinosaur National Monument contains 484 species (13.5% of the state fl ora), and the 
Colorado segment contains 592 species (18.8% of the entire Colorado fl ora). Only one plant species 
from Dinosaur National Monument is listed as threatened or endangered under the U.S. Endangered 
Species Act: Ute ladies’-tresses (Spiranthes diluvialis), but at least 79 other species are either former 
candidates for listing, identifi ed as sensitive by the U.S. Forest Service or Bureau of Land Management, 
or tracked as species of concern by state natural heritage programs. Introduced plants make up 10.3% 
of the monument fl ora (78 species), of which 22 species are considered noxious weeds by the states of 
Utah and Colorado. Further surveys in Dinosaur National Monument are likely to fi nd additional new 
species (359 are known from similar habitats outside the monument boundary), especially among late-
season fl owering, weedy, or wetland taxa.
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1  Introduction 
In 2006, the National Park Service (NPS) estab-
lished a cooperative agreement with the Univer-
sity of Wyoming, through the Rocky Mountains 
Cooperative Ecosystem Studies Unit, to produce 
a series of technical reports summarizing the vas-
cular plant fl ora of each of the 16 national park 
units of the Northern Colorado Plateau Network 
(NCPN). These reports are based on existing in-
formation in the park service’s NPSpecies data-
base system and augmented by further data min-
ing, reviews of state and regional herbaria, and 
new fi eld surveys to resolve the status of many 
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 
Dinosaur National Monument, in northeast Utah 
and northwest Colorado. 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 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 Dinosaur National Monument 
based on a review of herbarium collections 
and past literature.

2. Develop an annotated checklist of the fl ora 
of Dinosaur 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

Human occupation of Dinosaur National Monu-
ment (NM) dates back 9,000–10,000 years. The 
earliest inhabitants were hunter-gatherers, who 
were ultimately replaced by the Fremont cul-
ture around 400 A.D. Fremont peoples practiced 
farming of maize, beans, and squash, in addition 
to hunting, and left behind an abundant archeo-
logical record of petroglyphs, masonry, baskets, 
and fashioned projectile points. Following a pe-
riod of severe drought across the southwest in 
the thirteenth century, the Fremont culture gave 
way to nomadic Ute and Shoshone tribes prac-
ticing hunting and gathering. In the late 1800s, 
Euro-American settlers moved into the Yampa 
and Green River drainages to homestead and 
establish livestock ranches, though the area 

†Taxa refer to all named species, subspecies, and varieties. 
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remained thinly populated (Harvey 1991).

Although John Wesley Powell’s Colorado River 
expedition fl oated through Dinosaur NM in 1869, 
little scientifi c exploration of the surrounding up-
lands occurred until the early twentieth century. 
In 1909, Earl Douglass, a paleontologist with the 
Carnegie Museum in Pittsburgh, Pennsylvania, 
discovered dinosaur fossils in the Morrison For-
mation near Split Mountain, in Utah. Over the 
next 15 years, Douglass and colleagues from the 
Carnegie Museum, U.S. National Museum, and 
University of Utah excavated nearly 300 partial-
to-complete skeletons of 14 dinosaur species, as 
well as fossils of crocodiles, freshwater turtles, 
bivalves, and silicifi ed wood (Gregson and Chure 
2003). Concerned over growing vandalism of the 
fossil beds, Douglass lobbied the U.S. Department 
of the Interior and President Woodrow Wilson to 
aff ord the quarry site federal protection. In Octo-
ber 1915, Wilson issued a presidential proclama-
tion establishing Dinosaur National Monument 
(Elder 1999). Initially, the monument covered 
just 80 acres in the immediate area of the quarry. 
President Franklin Roosevelt later expanded the 
monument to more than 82,000 acres, to include 
the confl uence of the Green and Yampa rivers. 
Following the controversy surrounding the pro-
posed Echo Park dam in the 1950s, the monu-
ment was expanded again in 1960, before attain-
ing its current confi guation and size (210,276 
acres/85,096 ha) in 1978 (Evenden et al. 2002).

Dinosaur NM is located in northeastern Utah 
(Uintah County) and northwestern Colorado 
(Moff at County), along the northern edge of the 
Uinta Basin and foothills of the Uinta Range (Fig-
ure 1.3.1). The monument is approximately 20 
miles east of Vernal, Utah, and 50 miles west of 
Craig, Colorado. Visitor centers are located at the 
quarry (north of Jensen, Utah) and at monument 
headquarters in Dinosaur, Colorado. The Y-shape 
of the monument accommodates 46 river miles of 
the Yampa River (the last major undammed tribu-
tary of the Colorado River) and 45 river miles of 
the Green River. Elevations within the monument 
range from 4,750 feet (1,448 m) near the quarry 
to 9,000 feet (2,743 m) on the summit of Zenobia 
Peak, at the west end of Douglas Mountain. Av-
erage annual precipitation varies from 11 inches 
(280 mm) at low-elevation sites to 20 inches (508 
mm) at high elevations on the Colorado side (Ev-
enden et al. 2002). Temperatures average 0–30°F 
in January and 50–100°F in July.

1.3.2  Geology

Although Dinosaur NM was created primarily to 
protect its rich dinosaur fossil beds, the monu-
ment is equally noteworthy for having one of the 
most complete stratigraphic records of any NPS 
unit. Faulting associated with the rise of the Uinta 
Range and downcutting by the Green and Yampa 
rivers has exposed 23 major geologic formations 
within the monument, dating back nearly 1.1 bil-
lion years (Chronic 1990; Gregson and Chure 
2003). 

The oldest strata in Dinosaur NM are red quartz-
ites and sandstones of the Precambrian Uinta 
Mountain Group. These outcrops are exposed 
along the north fl ank of Douglas Mountain, the 
Canyon of Lodore on the Green River, and in a 
narrow band on the north side of Blue Moun-
tain (Gregson and Chure 2003). Sediments of the 
Uinta Mountain Group were deposited in a large 
trough that represents the failed arm of a rift val-
ley system (analagous to the Rift Valley of east Af-
rica today). These sediments were later uplifted 
and eroded to a smooth, beveled edge, before 
ultimately being buried by marine sandstones 
and shales of the Lodore Formation in the upper 
Cambrian, about 520 million years ago (Gregson 
and Chure 2003).

Rocks dating to the upper Paleozoic comprise the 
most widely exposed strata within Dinosaur NM, 
forming most of Split Mountain, the north slope 
of Blue Mountain, and the foothills at the base 
of Douglas Mountain. These sedimentary layers, 
including the Mississippian Madison Limestone 
and Doughnut Shale, Pennsylvanian Round Val-
ley Limestone and Morgan Formation, and Perm-
ian Park City Formation, are all of marine origin 
and were deposited when northeastern Utah 
and northwestern Colorado were located along 
North America’s continental shelf and infl uenced 
by sedimentation from ancestral mountain ranges 
to the south (Gregson and Chure 2003). Only the 
late Pennsylvanian–early Permian Weber Sand-
stone was formed in a terrestrial setting, as part 
of a massive sand dune or beach system. Weber 
Sandstone forms the cliff  walls and large mono-
liths of the canyon bottoms (such as Steamboat 
and Jennie Lind rocks), and is noteworthy in the 
Uinta Basin as a reservoir of petrochemicals.

In the Mesozoic, Dinosaur NM was located along 
the boundary of the mid-continental sea and was 
aff ected by repeated cycles of marine inundation 
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and regression. Mesozoic sediments are exposed 
primarily on Yampa Bench, Island Park, and in 
the vicinity of the Dinosaur Quarry (Gregson 
and Chure 2003). The lower Triassic Moenkopi 
Formation was deposited in a tidal fl at or shallow 
lagoon environment favorable to formation of 
evaporites (such as gypsum). In the upper Triassic, 
these beds were buried by Chinle siltstones, sand-
stones, and shales deposited by coastal streams or 
lakes. Thick, wind-blown sand dunes inundated 
the area in the late Triassic–early Jurassic, forming 
the Glen Canyon Sandstone (equivalent to the ex-
tensive Nugget/Navajo dune system that covered 
much of the Colorado Plateau). Marine trans-
gressions (Carmel and Stump formations) were 
interrupted by eolian Entrada Sandstone in the 
mid-to-late Jurassic. Later in the Jurassic, parts of 
the monument were buried by alluvial and fl ood 
deposits laid down by streams meandering across 
a steamy coastal fl at. These sediments became the 
Morrison Formation, and contain the vast major-
ity of the dinosaur fossils that have given Dino-
saur NM its fame (Chronic 1990).

Cretaceous and younger strata are relatively poor-
ly developed within Dinosaur NM. Marine sand-
stone and shales of the Dakota, Mowry, Frontier, 
and Mancos formations are exposed in the vicin-
ity of the Dinosaur Quarry, Split Mountain, and 
Deerlodge Park. Other Cretaceous formations 
are exposed elsewhere in the Uinta Basin, but not 
within the monument, itself. Regional uplift in 
the late Cretaceous resulted in formation of the 
Uinta Range, but was immediately followed by a 
period of extensive erosion and sedimentation of 
adjacent valleys. This reached its extreme in the 
Oligocene, when much of the area was a beveled 
plane, locally preserved in areas of Blue Moun-
tain, the Yampa Plateau, and Ruple Ridge as the 
Bishop Conglomerate. A repeated cycle of moun-
tain building in the late Tertiary resulted in exhu-
mation of much of this accumulated sediment by 
the modern Yampa and Green rivers (Gregson 
and Chure 2003).

1.3.3  Vegetation

The vegetation of Dinosaur NM and the Uinta 
Basin has been described in detail by Goodrich 
and Neese (1986), Graham (1937), Naumann 
(1990), and the NCPN (in ed.). In general, the 
monument’s vegetation can be divided into 5–6 
main subdivisions based on elevation, dominant 
growth form, and proximity to water.

Upland areas below 6,000 feet, with clay soils, are 

mostly dominated by desert shrublands of shad-
scale (Atriplex confertifolia), mat saltbush (Atri-
plex corrugata), Wyoming big sagebrush (Artemi-
sia tridentata var. wyomingensis or Seriphidium 
tridentatum ssp. wyomingense), budsage (Artemi-
sia spinescens or Picrothamnus desertorum), and 
greenish rabbitbrush (Chrysothamnus nauseous). 
Basin big sagebrush (Artemisia tridentata var. 
tridentata) becomes locally dominant on low-
elevation valley bottom sites with deeper soils or 
a higher water table, while black sagebrush (Ar-
temisia nova) is common in areas with shallow 
soils over poorly drained bedrock (Goodrich and 
Neese 1986; Naumann 1990).

Woodlands of two-needle pinyon (Pinus edulis) 
and Utah juniper (Juniperus osteosperma) pre-
dominate over dry-to-mesic sandstone sites be-
tween 5,500 and 8,000 feet (Naumann 1990). The 
understory of pinyon-juniper woodlands is usu-
ally dominated by shrubs, such as basin big sage-
brush, antelope bitterbrush (Purshia tridentata), 
and alder-leaf mountain mahogany (Cercocarpus 
montanus), but may also have a high concentra-
tion of perennial bunchgrasses, including Indian 
ricegrass (Stipa hymenoides or Achnatherum hy-
menoides), Sandberg’s bluegrass (Poa fendleri-
ana), muttongrass (P. fendleriana), or bluebunch 
wheatgrass (Elymus spicatus or Pseudoroegneria 
spicata). Rocky sites exposed to frequent blowing 
wind often support cushion-plant communities 
of low forbs and bunchgrasses, rather than pin-
yon-juniper stands. Such cushion communities 
support many of the monument’s rarer species, 
especially on Blue Mountain and Zenobia Peak 
(Naumann 1990).

At elevations above 8,000 feet, or on lower sites 
with deep soils, pinyon-juniper woodlands give 
way to montane shrublands. Mountain big sage-
brush (Artemisia tridentata var. vaseyana or Se-
riphidium vaseyanum) shrublands, mixed with 
Idaho fescue (Festuca ovina var. ingrata or F. 
idahoensis); bluebunch wheatgrass; and a vari-
ety of perennial forbs typically occur on drier, 
south exposures. Alder-leaf mountain mahogany, 
Saskatoon serviceberry (Amelanchier alnifolia), 
western chokecherry (Prunus virginiana or Padus 
virginiana), and squawbush (Rhus aromatica var. 
trilobata) become dominant on shadier or more-
mesic slopes with deeper soils (Goodrich and 
Neese 1986; Naumann 1990).

Conifer and aspen forests occur at the highest el-
evations of Blue, Douglas, and Split mountains. 
Quaking aspen (Populus tremuloides) woodlands 
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occur in mesic sites with well-developed organic 
soils and support a rich understory of peren-
nial grasses, tall forbs, and mountain snowberry 
(Symphoricarpos oreophilus or S. rotundifolius). 
Douglas-fi r (Pseudotsuga menziesii) forests occur 
commonly on limestone or other non-quartzitic 
substrates, especially on north-facing slopes. 
Mixed stands of Douglas-fi r and ponderosa pine 
(Pinus ponderosa) occur in well-shaded side can-
yons.

Riparian communities occur along the Green and 
Yampa rivers, or are associated with springs and 
seeps. Fremont cottonwood (Populus fremontii), 
box-elder (Acer negundo or Negundo aceroides), 
and willow species (Salix spp.) predominate along 
alluvial terraces bordering the major rivers, while 
narrowleaf cottonwood (P. angustifolia) becomes 
common along smaller streams draining the adja-
cent mountains. Five-stamen tamarisk (Tamarix 
chinensis or T. ramosissima) has become common 
along many reaches. Wet meadows at lower el-
evations are characterized by Baltic rush (Juncus 
arcticus) and three-square bulrush (Scirpus pun-
gens or Schoenoplectus pungens), but often grade 
into big sagebrush–Great Basin wildrye (Elymus 
cinereus or Leymus cinereus) stands on terraces 
with a lower water table. Montane wet meadows 
tend to be locally dominated by Nebraska sedge 
(Carex nebrascensis) or smallwing sedge (C. mi-
croptera). Hanging gardens occur infrequently 
in Dinosaur NM, and are associated with shady 
seeps within sandstone ledges. Typical hanging-
garden species include southern maidenhair fern 
(Adiantum capillus-veneris), alcove columbine 
(Aquilegia micrantha), giant helleborine (Epi-
pactis gigantea), golden sedge (Carex aurea), and 
Jones’ reedgrass (Calamagrostis scopulorum). 
Many hanging-garden taxa are considered spe-
cies of concern, and the community itself is rare 
(Fowler et al. 2007; Naumann 1990).

1.3.4  Previous botanical studies

Western explorer and future presidential candi-
date John Charles Fremont led the fi rst botanical 
expedition through the Uinta Basin of north-
western Utah in 1844 and 1845, but apparently 
did not collect specimens within Dinosaur NM, 
itself (Goodrich and Neese 1986). Paleontologist 
Earl Douglass and O. A. Peterson, of the Carnegie 
Museum, made the earliest collections from the 
future Dinosaur NM, taking 102 specimens (rep-
resenting 85 taxa) from the Dinosaur Quarry near 
Split Mountain in 1912 (Table 1.3.4, Figure 1.3.4). 

George Osterhout visited the quarry in 1925, 
and collected the type specimen of Uinta Basin 
cryptanth (Cryptantha [Oreocarya] brevifl ora), 
the fi rst of more than one-half dozen holotypes 
from Dinosaur NM (Welsh 1982). As with sev-
eral other type collections, however, the earliest 
specimen of this Uinta Basin endemic was taken 
by Douglass and Peterson in 1912.

Edward H. Graham, also of the Carnegie Muse-
um, conducted an exhaustive fl oristic and ecolog-
ical survey of the Uinta Basin of Utah and Colo-
rado from 1931 to 1935 (Graham 1937). During 
this period, Graham obtained at least 225 collec-
tions from Dinosaur NM, representing 70 new 
species for the fl ora. Over the next dozen years, 
Bertrand Harrison, Bassett Maguire, Harold D. 
Harrington, and Cedric L. Porter (all herbarium 
curators from the leading herbaria of Utah, Col-
orado, and Wyoming) made several collecting 
trips to the area and added 40 more species to the 
monument checklist (Table 1.3.4).

Although Dinosaur NM had been greatly ex-
panded to include much of the Green and Yampa 
river drainage in 1938, the Colorado portion of 
the monument remained poorly known, bo-
tanically, until the late 1940s. In 1948, Ruth Ann 
Bradley (née Wolf) and Kathleen Dever, of the 
University of Colorado, worked as fi re lookouts 
on Roundtop Mountain and spent much of their 
free time collecting plant specimens for the Di-
nosaur NM and University of Colorado herbaria. 
Over a two-year period, Bradley and Dever col-
lected more than 280 specimens and discovered 
139 new plant taxa for the monument as part of 
Bradley’s master’s-degree work on the fl ora of 
Moff at County, Colorado (Bradley 1950). From 
1948 to 1952, H. D. Harrington, William Weber 
(long-time curator of the University of Colorado 
herbarium), Hugo Rodeck, Alan Beetle, and C. L. 
Porter contributed 36 additional new species.

Stanley Welsh, future curator of the Brigham 
Young University herbarium, spent two years sur-
veying the Utah side of Dinosaur NM, starting in 
1955, as part of his master’s thesis on the monu-
ment’s vegetation. During this time, Welsh and 
William Weber documented 65 new species for 
the monument fl ora. The new species included 
the holotype of Ownbey’s thistle (Cirsium own-
beyi), taken by Welsh from the vicinity of Split 
Mountain in 1955. As part of his thesis, Welsh 
(1957) produced a revised species list for the Utah 
portion of Dinosaur NM, listing 360 taxa.
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During the 1960s, local ranchers William Mac-
Leod and his parents, Marian and Bruce Mac-
Leod, collaborated with William Weber to collect 
extensively in the Colorado portion of Dino-
saur NM (Weber et al. 1982). Arthur Holmgren 
and colleagues from Utah State University con-
ducted a botanical survey of the Green River in 
1961–1962, and documented 40 new species for 
the monument fl ora. Holmgren (1962) published 
a revised checklist with 553 plant taxa. Additional 
new taxa were collected by Jack Brotherson, Stan 
Welsh, Noel Holmgren, and James Reveal during 
the mid-to-late 1960s, including the types of Di-
nosaur wild buckwheat (Eriogonum lonchophyl-
lum var. saurinum) and orchard snakeweed (Guti-
errezia pomariensis).

Elizabeth Neese, Joan Friedlander, Steve Wathen, 
Scott Peterson, Dieter Wilken, and others con-
ducted fi eld work in Dinosaur NM in the early 
1980s, and added nearly two dozen new species 
to the monument fl ora. Neese collected holotypes 
of two narrow endemics from Blue Mountain in 
1982: rock hymenoxys (Hymenoxys lapidicola) 
and Blue Mountain penstemon (Penstemon scar-
iosus var. cyanomontanus). Goodrich and Neese 
(1986) published the Uinta Basin Flora in 1986, 
summarizing much of the fl oristic knowledge of 
the Dinosaur NM vicinity.

The most exhaustive botanical survey of Dino-
saur NM to date was conducted by Steve O’Kane, 
Betsey Neely, Tamara Naumann, and collabo-
rators from 1987 to 1989. This team collected 
more than 1,400 specimens for the Dinosaur NM 
herbarium (DINO) and other regional herbaria, 
and documented 130 new vascular plant taxa, 
increasing the known fl ora of the monument by 
18.5%. Naumann (1990) described the results of 
this study, which included a detailed inventory of 
nearly 40 rare and endemic species. 

Since 1990, more than 50 additional species have 
been recorded in Dinosaur NM. Lynn Reidel sur-
veyed the Hog Canyon area in 1991, and added 
19 new species to the fl ora, including the nar-
row endemic, Graham’s columbine (Aquilegia 
grahamii). Jim Fowler and C. L. May surveyed 
hanging gardens in the monument in 1993, and 
discovered one new species (Fowler et al. 2007). 
Tamara Naumann added three new early spring 
species in 1995–1996. Derek Tilley and colleagues 
collected 18 new species from 2002 to 2004. Veg-
etation mappers from the NCPN (in ed.) added 
eight new species reports in 2002. Dewey and An-
dersen (2006) conducted a weed inventory and 
mapping study in 2004, and reported three new 
invasive taxa. Rebecca Harms added four new 
wetland species to the fl ora during a survey of 
seeps and springs in 2005 (Springer et al. 2006).
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Table 1.3.4. Chronology of plant-collecting efforts in Dinosaur National Monument.

Year Collector(s)
# of new 

taxa 
Comments

1912 E. Douglass and O. A. 
Peterson

85 Earl Douglass and O. A. Peterson collected 102 plant specimens from the 
Dinosaur Quarry area (representing 85 species) for the Carnegie Museum.

1925 G. Osterhout 0 George Osterhout collected the type specimen of Uinta Basin cryptanth 
(Cryptantha [Oreocarya] brevifl ora) from the Dinosaur Quarry area. Douglass 
and Peterson had previously documented this species from the same site in 
1912, though it remained misidentifi ed for several years.

1931–
1935

E. H. Graham, B. F. 
Harrison, Larsen, B. 
Maguire, & G. Piranian

71 + 4 
reported

Edward H. Graham collected at least 225 specimens in Dinosaur NM for the 
Carnegie Museum from 1931 to 1935, and discovered or reported 70 new 
species for the monument fl ora (Graham 1937). Bertrand Harrison, Bassett 
Maguire, and colleagues added 5 new species during fi eld work in 1934–
1935.

1945–
1947

H. D. Harrington, C. L. 
Porter, D. Ripley, & R. 
Barneby

33 + 1 
reported

Harold D. Harrington, of Colorado State University, and Cedric L. Porter, 
of the University of Wyoming, collected more than 40 specimens in the 
monument and discovered or reported 34 new species for the fl ora. Dwight 
Ripley and Rupert Barneby discovered the holotype of grass milkvetch 
(Astragalus chloodes) from a site southeast of Jensen, Utah (just outside the 
monument) in 1946.

1948–
1949

R. A. Bradley, K. S. 
Dever, H. Rodeck, H. 
D. Harrington, A. A. 
Beetle, & C.L. Porter

141 Ruth Ann Bradley (née Wolf) and Kathleen Dever, students from the 
University of Colorado, worked as fi re lookouts and collected more than 280 
plant specimens and 139 new species from the monument, focusing mostly 
on the Colorado side (Bradley 1950). Harrington, Porter, Hugo Rodeck, and 
Alan Beetle added nearly 40 additional collections and 19 species for the 
fl ora in 1948.

1950–
1952

W. A. Weber 17 William Weber, longtime curator of the University of Colorado herbarium, 
collected 85 specimens from the monument over a three-year period and 
discovered 17 new species for the fl ora.

1953 A. H. Holmgren & S. S. 
Tillett

0 Arthur Holmgren and S. S. Tillett collected the type specimen of Dinosaur 
milkvetch (Astragalus saurinus) from the vicinity of the Dinosaur Quarry. 
This species had fi rst been collected (though misidentifi ed) by Douglass and 
Peterson in 1912.

1955–
1956

S. L. Welsh & W. A. 
Weber

65 Stanley Welsh conducted a fl oristic and ecological survey of Dinosaur NM for 
his master’s thesis (Welsh 1957). In 1955, Welsh documented 45 new species 
for the monument and collected the holotype of Ownbey’s thistle (Cirsium 
ownbeyi) from the Split Mountain area. Welsh and W. A. Weber combined 
to collect 20 new taxa in 1956. Welsh (1957) produced a checklist of 360 taxa 
from the Utah side of the monument.

1957–
1959

H. D. Harrington & W. 
Barmore

3 H. D. Harrington discovered one new species in 1957, and W. Barmore added 
2 new taxa in 1959, on the Colorado side of the monument.

1960–
1962

W. A. MacLeod, 
M. MacLeod, A. 
Holmgren, N. 
Holmgren, T. Jensen, J. 
Reveal, & S. Welsh

54 William A. MacLeod and his mother, Marian, collected extensively in the 
Colorado section of Dinosaur NM in 1960–1961, adding 12 new species to the 
monument fl ora. Arthur Holmgren, of Utah State University, Noel Holmgren, 
Tom Jensen, and James Reveal made approximately 120 collections along 
the Green River in 1961–1962, and added 40 taxa to the fl ora. Holmgren 
(1962) published a revised monument checklist with 553 species. Stan Welsh 
discovered one new species in 1962. 

1965–
1966

J. Brotherson, N. 
Holmgren, J. Reveal, S. 
L. Welsh, M. MacLeod, 
W. A. Weber, & P. J. 
Salamun

12 Jack Brotherson discovered 6 new species for the monument in 1965–1966. 
Noel Holmgren and James Reveal added 1 new species and collected the 
holotype of Dinosaur wild buckwheat (Eriogonum lonchophyllum var. 
saurinum) along the Island Park Road in 1966. Stanley Welsh and colleagues 
collected the type of orchard snakeweed (Gutierrezia pomariensis) from 
Orchard Draw in 1965. Marian MacLeod, William Weber, and P. J. Salamun 
contributed 5 new species.

1967–
1971

W. A. Weber & M. 
MacLeod

5 William Weber found 4 new species and Marian MacLeod added 1 additional 
species from the Colorado portion of the monument.
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Year Collector(s)
# of new 

taxa 
Comments

1978–
1979

D. Wilken, E. Neese, 
S. L. Welsh, & W. A. 
Weber

1 + 1 
reported

Dieter Wilken and colleagues collected pitseed goosefoot (Chenopodium 
album var. berlandieri) in the monument in 1978. Stanley Welsh and 
Elizabeth Neese collected the holotype of park rockcress (Arabis vivariensis, 
sometimes included with A. fernaldiana) from the Jones Hole National 
Fish Hatchery, just outside Dinosaur NM, in 1979. Weber and others (1982) 
reported discovering western aster (Aster spathulatus) in the monument in 
1979. Other collectors who worked in Dinosaur NM in the late 1970s, but 
did not document new species for the fl ora, include Larry England, Duane 
Atwood, Glen Moore, Barry Johnston, Janet Wingate, Leila Shultz, and Sherel 
Goodrich.

1982 E. Neese, K. Snyder, & 
J. Trent

2 Elizabeth Neese and colleagues discovered two new species for Dinosaur NM, 
and collected the type specimens of rock hymenoxys (Hymenoxys lapidicola) 
and Blue Mountain penstemon (Penstemon scariosus var. cyanomontanus) 
from Blue Mountain in 1982 (both had previously been collected in the 
monument by S. L. Welsh in 1955–1956).

1983–
1984

J. Friedlander, S. 
Wathen, S. Peterson, 
& D.Wilken

22 + 2 
reported

Joan Friedlander and Steve Wathen collected 120 specimens for the DINO 
herbarium and documented 22 new taxa for the monument. Scott Peterson 
and Dieter Wilken discovered two additional species, as reported by 
Goodrich and Neese (1986).

1986 B. Clarfi eld 3 Bonnie Clarfi eld collected 21 specimens for the DINO herbarium, including 3 
new species for the monument. 

1987–
1989

S. O’Kane, B. 
Neely, L. Riedel, S. 
Galatowitsch, D. 
Kuntz, A. Roszczewski, 
T. Naumann, E. L. 
Painter, W. Kelley, 
H. Campbell, & W. 
Jennings

130 Steve O’Kane, Betsey Neely, Tamara Naumann, and colleagues conducted 
a major fl oristic and rare plant survey throughout Dinosaur NM (Naumann 
1990). Over a three-year period, this group collected more than 1,400 
specimens for the DINO herbarium and documented 130 new taxa for the 
monument, increasing the total fl ora by nearly 20%. In 1987, Steve O’Kane 
discovered the type of needle-leaf fl eabane (Erigeron wilkenii) from Pool 
Canyon and named the species in 1990.

1991 L. Reidel 19 Lynn Reidel made more than 160 collections for the DINO herbarium and 
discovered 19 new taxa in the Hog Canyon area (including the fi rst record of 
Graham’s columbine, Aquilegia grahamii).

1993 J. Fowler & C. L. May 1 reported Jim Fowler and C. L. May conducted a survey of hanging gardens along the 
Colorado River drainage and reported one new species for the monument 
(Fowler et al. 2007).

1995–
1996

T. Naumann 3 Tamara Naumann discovered 3 new species for the monument, including 
under-collected early spring species Indian-potato (Orogenia linearifolia) and 
Jupiter buttercup (Ranunculus jovis).

2002–
2005

D. Tilley, Dewey and 
Andersen, & NCPN 
vegetation mapping 
crew

22 + 11 
reported

Derek Tilley and colleagues collected 18 new species for Dinosaur NM 
in 2002–2004. Dewey and Andersen (2006) conducted a weed-mapping 
survey and reported 3 new invasive species for the fl ora. The NCPN (in ed.) 
vegetation mapping crew reported 8 new species during fi eld surveys in 
2002. Rebecca Harms added 4 new species to the fl ora during a survey of 
seeps and springs in 2005 (Springer et al. 2006).

Table 1.3.4. Chronology of plant-collecting efforts in Dinosaur National Monument, cont.
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Figure 1.3.4. Increase in the number of plant taxa confi rmed as present in Dinosaur National Monument 
by decade, 1910–2007.
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2  Methods
In July 2005, I reviewed all mounted specimens 
in the Dinosaur National Monument herbarium 
to determine whether each was correctly identi-
fi ed to species, subspecies, or variety following 
the nomenclature of Welsh and others (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 (Goodrich and Neese 
1986; Graham 1937; Holmgren 1962; Naumann 
2002; Weber et al. 1982),  I developed four lists:

1. A revised checklist of species that were 
present in the monument (confi rmed by an 
authenticated voucher; included in Appen-
dices 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 
Dinosaur NM, using an unpublished list 
generated by Dr. N. Duane Atwood, of 
Brigham Young University, and Albee and 
others (1988); 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 and Colorado), population size 
in the monument (derived from 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 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 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 DINO herbarium 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 review of collections from state and 
regional herbaria not previously corroborated by 
Naumann (1990, 2002). 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 February and March 2007. I also docu-
mented 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 examining plot data from the 
NCPN vegetation mapping project (NCPN in 
ed.) and reviewing recent literature (Dewey and 
Andersen 2006; Fowler et al. 2007).
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3  Results

3.1  Summary of the fl ora of Dinosaur 
National Monument

Of the 2,235 vascular plant vouchers in the DINO 
herbarium that I examined in 2005–2006, 280 
were misidentifi ed (12.5%), 279 were revised to 
a more current name (12.5%), 522 had variety or 
subspecies names added (23.4%), and 1,154 were 
found to be correctly determined (51.6%). Based 
solely on these collections, the confi rmed fl ora of 
Dinosaur National Monument stood at 705 taxa 
(Fertig 2006). No additional new species were 
discovered during a review of herbarium speci-
mens at Brigham Young University, Utah State 
University, the University of Wyoming, and the 

New York Botanical Garden digital plant data-
base. As a result, the documented fl ora of Dino-
saur NM remains at 705 taxa (Tables 3.1-1, 3.1-2, 
Appendices A, D).

Currently, 51 additional species have been report-
ed for Dinosaur NM, but have yet to be corrobo-
rated with a voucher specimen (Table 3.1-1, Ap-
pendix A). Of these, 40 were reported by Fowler 
and others (2007), Goodrich and Neese (1986), 
Graham (1937), Holmgren (1962), Naumann 
(2002), and Weber and others (1982), and 11 oth-
ers came from observations by recent weed and 
vegetation mapping crews (Dewey and Andersen 
2005; NCPN in ed.). Taken together, the number 
of confi rmed and reported vascular plant taxa in 
Dinosaur NM stands at 756 taxa (Table 3.1-1, Ap-
pendix A).

Table 3.1-1. Statistical summary of the fl ora of Dinosaur National Monument.

Category
Number 

confi rmed 
in park

Number 
additionally 

reported for park
Total

Taxonomic diversity

Total taxa 
(including varieties and subspecies)

705 51 756

Full species 
(excluding varieties and subspecies)

668 49 717

Families 78 2 80

Life form diversity

Tree taxa 13 2 15

Shrub taxa 78 6 84

Perennial forb taxa 365 30 395

Annual forb taxa 124 7 131

Perennial graminoid taxa 101 5 106

Annual graminoid taxa 10 1 11

Fern taxa 14 0 14

Biogeographic diversity

Introduced taxa 63 15 78

Native taxa

Locally endemic taxa 18 1 19

Regionally endemic taxa 55 1 56

Disjunct taxa 0 0 0

Peripheral taxa 52 7 59

Sparse taxa 29 1 30

Widespread taxa 488 26 514

Total native taxa 642 36 678
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. Species are listed as sparse or peripheral in the entire monument if they 
are considered sparse or peripheral in either Colorado or Utah.
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Entering the 2006 fi eld season, I recognized 
374 taxa as potentially occurring in Dinosaur 
NM, based on the proximity of the monument 
to known populations (Albee et al. 1988; Fertig 
2006; Weber et al. 1982). Fifteen of these species 
were eliminated from the potential list based on 
their low probability of occurring in the monu-
ment. Most of these were species of montane 
coniferous forest or wetland habitats in the Uinta 
Mountains. The current number of potential spe-
cies that I am recognizing for Dinosaur National 

Monument is 359 (Appendix B).

Of the original pool of species documented or re-
ported for Dinosaur NM, I found that 119 taxa 
were falsely reported based on misidentifi ed 
voucher specimens in the DINO herbarium and 
other collections. I consider an additional four 
species cited (but not vouchered) by the NCPN 
vegetation mapping team (NCPN in ed.) and 
Holmgren (1962) to be questionable based on the 
absence of suitable habitat or the distance of Di-

Table 3.1-2. Statistical summary of the fl ora of Dinosaur National Monument, by state.

Category
Present and 

historical in park
Reported for park Total

UT CO UT CO NA* UT CO
Taxonomic diversity

Total taxa 
(including varieties and 
subspecies)

457 567 27 25 2 484 592

Full species 
(excluding varieties and 
subspecies)

445 556 26 24 2 471 580

Families 71 81** 2 1 1 73 82

Life form diversity

Tree taxa 12 13 2 0 0 14 13

Shrub taxa 64 64 5 3 0 69 67

Perennial forb taxa 231 302 13 16 2 244 318

Annual forb taxa 88 77 5 2 0 93 79

Perennial graminoid taxa 51 89 2 3 0 53 92

Annual graminoid taxa 7 8 0 1 0 7 9

Fern taxa 4 14 0 0 0 4 14

Biogeographic diversity

Introduced taxa 41 45 12 1 2 53 46

Native taxa

Locally endemic taxa 14 9 1 0 0 15 9

Regionally endemic 
taxa

42 31 1 0 0 43 31

Disjunct taxa 0 1 0 0 0 0 1

Peripheral taxa 4 34 0 6 0 4 40

Sparse taxa 5 18 0 0 0 5 18

Widespread taxa 351 429 13 18 0 364 447

Total native taxa 416 522 15 24 0 431 546
The number of taxa and families is based on taxonomic concepts of Welsh and others (2003) for Utah species and Weber and 
Wittmann (2001) for Colorado taxa. See appendices for an explanation of the various categories.

*Not Available. Reported for Dinosaur NM by Dewey and Andersen (2006) without the state given (these are indicated by a 
? in the state distribution column in Appendix A).

**The number of families recognized in Colorado is higher than that in Utah (and the park as a whole) in part because of 
the recognition of several segregate families within Caryophyllaceae, Liliaceae, Polypodiaceae, and Ranunculaceae by Weber 
and Wittmann (2001).
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nosaur NM to the known or expected range of 
each species (Appendix C).

The confi rmed and reported fl ora of the Utah 
portion of Dinosaur NM consists of 484 taxa. 
These species represent 13.5% of the 3,594 native 
and naturalized taxa documented for the state of 
Utah by Welsh and others (2003), and 48.3% of 
the state’s 151 plant families (Table 3.1-2). With-
in Uintah County, the monument fl ora captures 
34.4% of the 1,406 taxa reported by Welsh and 
others (2003). At the ecoregional scale, the Utah 
portion of Dinosaur NM contains 28.6% of the 
1,694 species reported for the Colorado Plateau 
in Utah (Shultz et al. 2006).

Species richness is higher in the Colorado sec-
tion of Dinosaur NM. In all, 592 plant taxa are 
confi rmed or reported from the monument, rep-
resenting 18.8% of the 3,145 species in the fl ora 
of Colorado (Weber and Wittmann 2001), and 
51.3% of the 160 recognized families (Table 3.1-
2). The monument contains 71.6% of the 826 
plant species known for Moff at County (Kartesz 
2003). The Colorado segment of the monu-
ment contains 31.2% of the 1,898 species in the 
state’s portion of the Colorado Plateau ecoregion 
(Kartesz 2003).

3.2  Life form and biogeographic 
diversity

Although ecologically dominant, tree and shrub 
species make up only 13.1% of the confi rmed and 
reported plant taxa of Dinosaur NM (see Table 
3.1-1). Perennial forbs are the most species-rich 
life form in the monument fl ora, with 395 known 
and reported taxa (52.2% of the total fl ora). An-
nual forbs and grass-like plants comprise approx-
imately 19% of the fl ora. Like trees and shrubs, 
perennial graminoids are ecologically important 
but relatively species-poor, representing just 14% 
of the total fl ora. The diversity of ferns and fern-
allies in Dinosaur NM is especially low (1.9%) 
(see Table 3.1-1).

Of the monument’s 678 native taxa, 514 (75.8%) 
are widespread across Utah, Colorado, and west-
ern North America. Only 19 species (2.8% of the 
monument’s native fl ora) have extremely limited 
global distributions (local endemics found within 
an area of less than 1° of latitude × 2° of longi-
tude; see appendices for complete defi nitions of 
biogeographic categories). Regional endemics 
(largely restricted to the Colorado Plateau) com-
prise an additional 8.3% of the monument fl ora 

(see Table 3.1-1). Species at the margin of their 
global range (peripheral), or that occur sparsely 
over their range in Utah or Colorado, contribute 
13.1% of the native fl ora.

3.3  Plants of special concern
Ute ladies’-tresses (Spiranthes diluvialis) is the 
only plant species listed as threatened or endan-
gered under the U.S. Endangered Species Act that 
is known to occur in Dinosaur NM (Table 3.3). 
At least 21 other monument taxa were formerly 
candidates for potential listing (Category 2 or 3C) 
under the act (Table 3.3) (CNHP 2007; UDWR 
1998). Presently, two species from Dinosaur NM 
are listed as sensitive by the U.S. Forest Service, 
and 13 are considered sensitive by the Colorado 
or Utah state offi  ces of the Bureau of Land Man-
agement (Table 3.3). The Utah Division of Wildlife 
Resources Conservation Data Center (UTCDC) 
lists 50 species from Dinosaur NM as species of 
concern due to their global or state rarity (UDWR 
1998). The Colorado Natural Heritage Program 
tracks 47 taxa from the monument as species of 
concern (CNHP 2007). In all, 80 plant taxa from 
the monument are considered rare species by the 
state natural heritage programs. Naumann (1990) 
conducted a multi-year survey of rare species 
from Dinosaur NM, and provided detailed infor-
mation on the identifi cation, distribution, habitat, 
and management needs of nearly 40 species.

3.4  Non-native species and noxious 
weeds

Introduced plant species (not historically native 
to Utah, Colorado, or North America) make up 
10.3% of the confi rmed and reported fl ora of 
Dinosaur NM (see Table 3.1-1). This fi gure is 
lower than the statewide average of 13.5% non-
native species in Utah (Fertig 2007; Welsh et al. 
2003) and 15.6% for Colorado (Rejmanek and 
Randall 1994). Of the monument’s 78 introduced 
taxa, 22 are listed as noxious by the states of Utah 
(SUDAF 2008) or Colorado (CDA 2007) (Table 
3.4). Plants on the Colorado state noxious weed 
list fall into three categories with diff ering man-
agement objectives and requirements (Colorado 
Noxious Weed Act of 1996 Title 35 Article 5.5). 
Weeds on List A are designated for full eradica-
tion wherever they occur, while containment of 
infestations is the goal for species on List B, and 
voluntary control, education, and research is the 
objective for species on List C. Currently, 15 spe-
cies from Dinosaur NM are on List B and 6 are on 
List C; none is on List A (Table 3.4).
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Table 3.3. Plant species of conservation concern from Dinosaur National Monument.

Family Species Common name
TNC 

global 
rank

Legal status State heritage status

Apocynaceae Amsonia jonesii Jones’ amsonia G4 CO BLM: Sensitive CNHP: SOC, S1

Boraginaceae Cryptantha ambiguaH obscure cryptanth G4 UTCDC: Periph, S2?

Boraginaceae Cryptantha brevifl ora 
(Oreocarya brevifl ora)

Uinta Basin 
cryptanth

G4 CNHP: SOC, S1

Boraginaceae Cryptantha rollinsii 
(Oreocarya rollinsii)

Rollins’ cryptanth G3 CO BLM: Sensitive
USFWS: former C2

CNHP: SOC, S2

Boraginaceae Cryptantha stricta 
(Oreocarya stricta)

erect cryptanth G3 USFWS: 3C CNHP: SOC, S3
UTCDC: Watch, S2S3

Cactaceae Opuntia polyacantha 
var. trichophora

slenderspine 
pricklypear

G5
T3T5

UTCDC: Periph, S2

Capparaceae 
(Cleomaceae)

Cleomella palmeriana 
var. goodrichii R 

Goodrich’s 
stinkweed

G3G4
T?

UT BLM: Sensitive UTCDC: Rare, S1

Caprifoliaceae Symphoricarpos 
occidentalisH 

western snowberry G5 UTCDC: Periph, S2?

Caryophyllaceae 
(Alsinaceae)

Arenaria nuttallii 
(Minuopsis nuttallii)R

Nuttall’s sandwort G5 CNHP: SOC, S1

Chenopodiaceae Monolepis pusillaH tiny poverty-weed G5 CNHP: SOC, SH
UTCDC: Periph., S1

Compositae 
(Asteraceae)

Aster perelegans 
(Eucephalus elegans)

elegant aster G5 CNHP: SOC, S1

Compositae 
(Asteraceae)

Cirsium ownbeyi Ownbey’s thistle G3 CO BLM: Sensitive
UT BLM: Sensitive
USFWS: former C2 

CNHP: SOC, S2
UTCDC: Watch, S1

Compositae 
(Asteraceae)

Erigeron wilkenii (E. 
nematophyllus)

needle-leaf 
fl eabane

G1 (G3) CNHP: SOC, S1

Compositae 
(Asteraceae)

Enceliopsis nudicaulis nakedstem G5T5 CNHP: SOC, S1

Compositae 
(Asteraceae)

Gailladia aristata common 
blanketfl ower

G5 UTCDC: Periph, SR

Compositae 
(Asteraceae)

Gutierrezia pomariensis orchard 
snakeweed

GQ USFWS: 3C UTCDC: Watch, S2S3

Compositae 
(Asteraceae)

Hymenoxys lapidicola rock hymenoxys G1 UT BLM: Sensitive 
USFWS: 3C

UTCDC: Rare, S1

Compositae 
(Asteraceae)

Hymenoxys torreyana 
(Tetraneuris torreyana)

Torrey’s hymenoxys G4 UTCDC: Periph, S1

Compositae 
(Asteraceae)

Platyschkuhria 
integrifolia var. 
ourolepis

Uintah bahia G5T3? UTCDC: Watch, S3?

Compositae 
(Asteraceae)

Sphaeromeria argenteaR silver chicken-sage G3G4 CNHP: SOC, S1

Compositae 
(Asteraceae)

Thelesperma 
megapotamicum

Hopi-tea G5 UTCDC: Periph, S1

Compositae 
(Asteraceae)

Townsendia mensana plateau 
townsendia

G3 USFWS: 3C UTCDC: Watch, S3

Compositae 
(Asteraceae)

Townsendia strigosaH hairy townsendia G4 CO BLM: Sensitive CNHP: SOC, S1

Crossosomataceae Glossopetalon spinesens 
var. meionandrum 
(Forsellesia meionandra)

spiny greasebush G5T3 CNHP: SOC, S3
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Family Species Common name
TNC 

global 
rank

Legal status State heritage status

Cruciferae 
(Brassicaceae)

Arabis demissa var. 
demissa (Boechera 
demissa var. demissa)

nodding rockcress G5 T3T4 USFWS: 3C UTCDC: Watch, S2?

Cruciferae 
(Brassicaceae)

Arabis nuttallii 
(Boechera
nuttallii)

Nuttall’s rockcress G5 UTCDC: Periph, S2?

Cruciferae 
(Brassicaceae)

Arabis vivariensis 
(Boechera fernaldiana)

park rockcress G3G4 CO BLM: Sensitive
UT BLM: Sensitive
USFWS: former C2

CNHP: SOC, S2
UTCDC: Watch, S1

Cruciferae 
(Brassicaceae)

Draba oligosperma var. 
juniperina 
(D. juniperina)

Uinta draba G5TQ USFWS: former C2 UTCDC: Watch, S2

Cruciferae Draba oligosperma var. 
oligosperma

few-seed whitlow-
grass

G5 CNHP: SOC, S2

Cruciferae 
(Brassicaceae)

Rorippa sinuataH spreading 
yellowcress

G5 UTCDC: Infreq, S2?

Cyperaceae Carex curatorum Canyonlands sedge G2 USFWS: 3C UTCDC: Watch, S2

Cyperaceae Scirpus pallidus pale bulrush G5 UTCDC: Infreq, S1S2

Gentianaceae Centaurium exaltatumR Great Basin 
centaury

G5 CNHP: SOC, S1

Gramineae 
(Poaceae)

Muhlenbergia thurberi Thurber’s muhly G3G4Q CNHP: SOC, SR

Hydrophyllaceae Nama densum var. 
parvifl orumH 

leafy fi ddleleaf G5T5 CNHP: SOC, S1

Hydrophyllaceae Phacelia demissa var. 
minor

brittle phacelia G5T3? UTCDC: Watch, S3?

Juncaceae Juncus bryoidesR minute rush G4 CNHP: SOC, S1
UTCDC: Periph, S1

Leguminosae 
(Fabaceae)

Astragalus argophyllus 
var. martinii

Martin’s milkvetch G5T4 CNHP: SOC, S1

Leguminosae 
(Fabaceae)

Astragalus chloodes grass milkvetch G3 USFWS: 3C CNHP: SOC, SNR
UTCDC: Watch, S3

Leguminosae 
(Fabaceae)

Astragalus duchesnensis Duchesne 
milkvetch

G3 CO BLM: Sensitive CNHP: SOC, S1S2

Leguminosae 
(Fabaceae)

Astragalus hamiltonii Hamilton’s 
milkvetch

G1 USFWS: former C2 CNHP: SOC, S1
UTCDC: Rare, S1

Leguminosae 
(Fabaceae)

Astragalus saurinus Dinosaur milkvetch G3 USFWS: 3C CNHP: SOC, SNR
UTCDC: Watch, S3

Leguminosae 
(Fabaceae)

Hedysarum boreale var. 
gremialeH 

Rollins’ sweet-
vetch

G5T1 UTCDC: Tax Prob., S?

Leguminosae 
(Fabaceae)

Oxytropis besseyi var. 
obnapiformis

Maybell locoweed G5T2 CNHP: SOC, S2

Leguminosae 
(Fabaceae)

Pediomelum 
megalanthumH

large-fl owered 
breadroot

G5T5 CNHP: Watch, S3S4

Leguminosae 
(Fabaceae)

Thermopsis rhombifolia prairie golden-pea G5 UTCDC: Periph, S2S3

Leguminosae 
(Fabaceae)

Trifolium andinum Andean clover G3 CNHP: SOC, S1

Table 3.3. Plant species of conservation concern from Dinosaur National Monument, cont.
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Family Species Common name
TNC 

global 
rank

Legal status State heritage status

Leguminosae 
(Fabaceae)

Vicia americana var. 
minor

plains vetch G5T5 UTCDC: Periph, S2

Liliaceae 
(Alliaceae)

Allium nevadense Nevada onion G4 CNHP: SOC, S2

Liliaceae Fritillaria pudica yellow-bell G5 CNHP: SOC, S1

Liliaceae 
(Melanthiaceae)

Zigadenus vaginatus 
(Anticlea vaginatus)

alcove death-
camas

G2 USFWS: 3C CNHP: SOC, S2
UTCDC: Rare, S2

Loasaceae Mentzelia multicaulis 
var. uintahensis 
(Nuttallia multicaulis)

Uinta Basin 
stickleaf

G3 CNHP: SOC, S3

Loasaceae Mentzelia thompsonii 
(Acrolasia humilis)H 

Thompson’s 
stickleaf

G4 UTCDC: Watch, S2

Onagraceae Epilobium palustreR marsh willow-herb G5 UTCDC: Periph, SR

Onagraceae Oenothera fl ava var. 
acutissima 
(O. acutissima)

large yellow 
eveing-primrose

G2 CO BLM: Sensitive 
USFWS: 3C

CNHP: SOC, S2
UTCDC: Watch, S2

Onagraceae Oenothera pallida var. 
trichocalyx

pale evening-
primrose

G5 T3T5 UTCDC: Periph, S?

Orchidaceae Epipactis gigantea giant helleborine G4 USFS R2: Sensitive CNHP: SOC, S2

Orchidaceae Habenaria zothecina 
(Limnorchis zothecina)

alcove bog-orchid G2 UT BLM: Sensitive
USFWS: former C2

CNHP: SOC, S1
UTCDC: Rare, S2

Orchidaceae Spiranthes diluvialis Ute ladies’-tresses G2 USFWS: Threatened CNHP: SOC, S2
UTCDC: Rare, S1

Polemoniaceae Gymnosteris parvulaH gymnosteris G4 UTCDC: Periph, S1S2

Polemoniaceae Leptodactylon watsonii Watson’s prickly-
phlox

G3G5 CNHP: SOC, S2

Polygonaceae Eriogonum brevicaule 
var. viridulum (E. 
viridulum)

Duchesne wild 
buckwheat

G4Q CO BLM: Sensitive 
USFWS: 3C

CNHP: SOC, S1

Polygonaceae Eriogonum 
lonchophyllum var. 
saurinum (E. saurinum)

Dinosaur wild 
buckwheat

G4T3 USFWS: 3C CNHP: SOC, S1
UTCDC: Watch, S3

Polygonaceae Eriogonum tumulosum Woodside wild 
buckwheat

G3Q CO BLM: Sensitive
USFWS: 3C

CNHP: SOC, S2
UTCDC: Watch, S2

Polypodiaceae 
(Adiantaceae)

Adiantum capillus-
veneris

southern 
maidenhair fern

G5 CNHP: SOC, S2

Polypodiaceae 
(Aspleniaceae)

Asplenium 
septentrionale

forked spleenwort G4G5 CNHP: SOC, S1S2
UTCDC: Infreq, S1

Polypodiaceae 
(Adiantaceae, 
Sinopteridaceae)

Pellaea breweri Brewer’s cliff-brake G5 CNHP: SOC, S2

Polypodiaceae 
(Adiantaceae, 
Sinopteridaceae)

Pellaea glabella var. 
occidentalis

western cliff-brake G5T4 UTCDC: Periph, S2

Portulacaceae Lewisia rediviva Oregon bitter-root G5 CNHP: SOC, S2

Primulaceae Androsace fi liformis slender-stem rock-
jasmine

G4 UTCDC: Periph, S1

Table 3.3. Plant species of conservation concern from Dinosaur National Monument, cont.



Chapter 3: Results     19

Family Species Common name
TNC 

global 
rank

Legal status State heritage status

Primulaceae Androsace occidentalis western rock-
jasmine

G5 UTCDC: Periph, S1

Ranunculaceae 
(Helleboraceae)

Aquilegia grahamii Graham’s 
columbine

G1 USFS R4: Sensitive UTCDC: Rare, S1

Ranunculaceae Ranunculus gmeliniiR lesser yellow water 
buttercup

G5 UTCDC: Periph, S1

Rubiaceae Galium multifl orum var. 
coloradoense 
(G. coloradoense)

Colorado bedstraw G4 UTCDC: Watch, S3?

Scrophulariaceae Penstemon angustifolius 
var. vernalensisH 

Vernal penstemon G5T3 USFWS: 3C UTCDC: Watch, S3

Scrophulariaceae Penstemon radicosus mat-root 
penstemon

G5 CNHP: SOC, S1

Scrophulariaceae Penstemon scariosus var. 
cyanomontanus

Blue Mountain 
penstemon

G4T2 CNHP: SOC, S2
UTCDC: Rare, S2

Umbelliferae 
(Apiaceae)

Cymopterus acaulis plains spring-
parsley

G5 UTCDC: Periph, S2?

Umbelliferae 
(Apiaceae)

Cymopterus 
duchesnensis

Duchesne spring-
parsley

G3 CO BLM: Sensitive
USFWS: 3C

CNHP: SOC, S1 
UTCDC: Watch, S3

Urticaceae Urtica gracilis ssp. 
holosericea

stinging nettle G5T5? CNHP: SOC, S1

This list was derived from Colorado Natural Heritage Program (2007) and Utah Division of Wildlife Resources (1998). Species preceded by an “H” are 
known only from historical records. Taxa marked with an “R” are reported from the monument. All other species are confi rmed as present with a voucher 
specimen.

Codes: TNC global rank assesses abundance and conservation priority on a scale of 1–5 (1 = extremely vulnerable; 5 = 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 Colorado and Utah under the column State Heritage Status. TNC = The Nature 
Conservancy. 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. R2 = USFWS, Region 2. UT BLM = U.S. Bureau of Land Management, Utah offi ce. State heritage status/UTCDC (Utah 
Conservation Data Center) 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 ap-
pear rare, but more information needed before being assigned to a different category). Under State heritage status/CNHP (Colorado Natural Heritage 
Program), SOC denotes plants on the state “Species of Concern” list and Watch indicates species on the watch list that may ultimately warrant listing as 
species of concern (CNHP 2007).

Table 3.3. Plant species of conservation concern from Dinosaur National Monument, cont.
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Table 3.4. Noxious weed species of Dinosaur National Monument.

Family Species Common name Park status
State weed 
list

Boraginaceae Cynoglossum offi cinale common hound’s-tongue Reported in UT CO List B

Chenopodiaceae Halogeton glomeratus halogeton Present in UT CO List C

Compositae 
(Asteraceae)

Arctium minus burdock Reported in UT CO List C

Compositae 
(Asteraceae)

Carduus nutans var. 
macrolepis

musk thistle Present in CO CO List B, UT 
Noxious

Compositae 
(Asteraceae)

Centaurea diffusa (Acosta 
diffusa)

diffuse knapweed Reported in UT CO List B, UT 
Noxious

Compositae 
(Asteraceae)

Centaurea maculosa 
(Acosta maculosa)

spotted kanpweed Reported in UT CO List B, UT 
Noxious

Compositae 
(Asteraceae)

Centaurea repens 
(Acroptilon repens)

Russian knapweed Present in UT CO List B, UT 
Noxious

Compositae 
(Asteraceae)

Cichorium intybus chicory Present in UT CO List C

Compositae 
(Asteraceae)

Cirsium arvense 
(Breea arvense)

Canada thistle Present in UT CO List B, UT 
Noxious

Compositae 
(Asteraceae)

Cirsium vulgare bull thistle Present in CO 
Present in UT

CO List B

Compositae 
(Asteraceae)

Onopordum acanthium Scotch thistle Reported in UT CO List B, UT 
Noxious

Convolvulaceae Convolvulus arvensis fi eld bindweed Present in UT CO List C, UT 
Noxious

Cruciferae 
(Brassicaceae)

Cardaria chalepensis orbicular whitetop Present in CO UT Noxious

Cruciferae 
(Brassicaceae)

Lepidium latifolium 
(Cardaria latifolia)

broad-leaf pepperwort Present in CO CO List B, UT 
Noxious

Elaeagnaceae Elaeagnus angustifolia Russian olive Reported in UT CO List B

Euphorbiaceae Euphorbia esula 
(Tithymalus esula)

leafy spurge Reported in UT CO List B, UT 
Noxious

Gramineae (Poaceae) Elymus repens (Elytrigia 
repens)

quackgrass Present in UT CO List B, UT 
Noxious

Poaceae Bromus tectorum 
(Anisantha tectorum)

cheatgrass Present in CO
Present in UT

CO List C

Scrophulariaceae Linaria dalmatica 
(L. genistifolia ssp. 
dalmatica)

Dalmatian toadfl ax Reported in UT CO List B

Scrophulariaceae Linaria vulgaris butter-and-eggs Present in UT CO List B

Scrophulariaceae Verbascum thapsus woolly mullein Reported in UT CO List C

Tamaricaceae Tamarix chinensis 
(T. ramosissima)

fi ve-stamen tamarisk Present in CO
Present in UT

CO List B

List derived from the Colorado Department of Agriculture (2007) and State of Utah Department of Agriculture and Food (2008).
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4  Discussion
Since the fi rst plant collections of Earl Douglass 
and O. A. Peterson at the Dinosaur Quarry in 1912, 
the confi rmed and reported fl ora of Dinosaur 
NM has increased from 85 to 756 taxa (see Tables 
1.3.4, 3.1-1, Figure 1.3.4, Appendix A). Based on 
available habitats and proximity, at least another 
359 plant taxa may occur within the monument 
(Appendix B). Should all of these potential spe-
cies be found, the documented fl ora of the monu-
ment would increase by nearly 32%. Many of the 
“missing” potential or reported taxa consist of 

cryptic species that fl ower late in the growing sea-
son, 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. Nearly 18% of 
the monument fl ora (138 taxa) consists of historic 
species that have not been relocated since 1970. 
Determining whether historic taxa are extirpated 
or still extant should be a high management pri-
ority. Additional studies would also be useful to 
better refi ne the abundance and distribution of 
species of high management interest (especially 
rare plants and invasive non-natives).
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Appendices
The following appendices contain annotated checklists of 
the vascular fl ora of Dinosaur National Monument. 

Appendix A lists all species that have been confi rmed for 
the fl ora with an authenticated voucher specimen (includ-
ing extant and historical records) or that have been reli-
ably reported for the monument in the literature (Dewey 
and Andersen 2005; Fowler et al. 2007; Goodrich and 
Neese 1986; Graham 1937; Holmgren 1962; Naumann 
1990, 2002; NCPN in ed.; Springer et al. 2006; Weber et 
al. 1982). Vouchers were examined from the DINO her-
barium 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 oc-
cur within Dinosaur 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 re-
ported for Dinosaur 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)

Because Dinosaur NM straddles Utah and Colorado, two 
sets of species names are provided using the scientifi c 
names and taxonomic concepts of the most recent fl ora 
of each state (Weber and Wittmann 2001 and Welsh et al. 
2003). Scientifi c names are listed in alphabetical rather 
than phylogenetic order and according to the Utah names 
of Welsh and others (2003). 

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

Pertinent synonyms are included for species with alterna-
tive scientifi c names in other recent state and regional fl or-
as (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; Hol-
mgren et al. 2005). Only species not otherwise listed in the 
Utah or Colorado species name columns are included. No 
eff ort 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 UT/CO (Appendices A, B, and C)

Range represents the distribution of a species within Utah 
or Colorado and each state’s contribution to the plant’s 
overall global range. Usually these values are the same for 
both states, but in some cases a species might be wide-
spread in one state, but considered sparse, peripheral, or 
introduced in the other. Disjunct (Disj) taxa have their 
Utah or Colorado 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, Colorado, or North Amer-
ica 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 
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global distribution but occur at the margin of their contig-
uous range in Utah or Colorado 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, Colorado, or North America but their range within 
a state is small and patchy, with populations restricted to 
specialized or uncommon habitats. Widespread (Wide) 
taxa have global ranges exceeding 250,000 km2 and occur 
over at least 10% of each state.

Park status (Appendices A, C, and D)

Park status identifi es whether a species is Present (Pres), 
Historical (Hist), or Reported (Rep) for Dinosaur NM. 
Species are considered Present if a confi rmed voucher or 
documented observation has been made within monu-
ment boundaries since 1970. Historical 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 literature (NCPN in ed.; 
Springer et al. 2006), but have not been corroborated with 
a voucher specimen. Species that may potentially occur 
in Dinosaur NM are listed in Appendix B. Rejected taxa 
(listed in Appendix C) have either been falsely reported 
(FalsRep) in the literature based on misidentifi ed herbar-
ium 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 Dinosaur NM. Abundance 
data are derived from NCPN (in ed.) and personal obser-
vations. Abundant (Abun) taxa have large populations, 
have a broad ecological amplitude (often being dominant 
in one to several vegetation types), or occur extensively 
across the monument. Common (Com) taxa have large 
local populations but may be restricted to a single vegeta-
tion type or do not occur across the entire monument. 
Uncommon (Unc) taxa have low to medium-sized popu-
lations, typically have a narrow ecological amplitude (or at 
least contribute relatively little to total vegetative cover), or 
have a small range across the monument. Rare taxa usu-
ally have low population numbers and are restricted to a 
single location within the monument. A “?” indicates that 
population size is unknown.

UT (Appendices A, C)

This column indicates whether a given species has been 
documented in the Utah portion of Dinosaur NM with a 
voucher (X). Species that are reported for the monument 
without the state indicated are marked by a ?.

CO (Appendices A, C)

This column indicates whether a given species has been 
documented in the Colorado portion of Dinosaur NM 
with a voucher (X). Species that are reported for the mon-
ument without the state indicated are marked by a ?.

Source (Appendix A)

Sources are the evidence for the assigned park status. In 
the case of Present and Historical taxa, sources are her-
barium records (with collector, collection number, and 
repository) that were corroborated during this study. For 
reported taxa, the source is a published or unpublished 
reference citing the species within the monument. Speci-
men repositories include the Dinosaur NM herbarium 
(DINO), 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 Dinosaur NM. 
This year does not necessarily correspond with the date of 
the voucher specimen cited under Source. “NA” indicates 
that the fi rst year is not known (used mostly for “report-
ed” 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 
Colorado, 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 
Dinosaur NM is indicated by an “x” in the columns Pin-
Jun through Wet, and is derived from the Dinosaur NM 
vegetation classifi cation (NCPN in ed.) and Naumann 
(1990). DesShr = Desert shrub communities of saltbush 
and sagebrush. PJ = Pinyon-juniper woodlands. MtCon 
= Montane conifer forests and shrublands of Douglas-fi r, 
aspen, and ponderosa pine. Wet = Wetlands (including 
hanging gardens). Additional comments are included for 
species that are restricted to a particular soil/geologic type 
(derived from Naumann 1990) or are found mostly in dis-
turbed sites.
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