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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 Hovenweep National Monument. This 
entailed a thorough review of existing literature, re-examination of specimens from the Hovenweep 
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, 340 vascu-
lar plant taxa have been confi rmed or reliably reported as occuring in the monument (273 are known 
from validated herbarium specimens and 67 from unvouchered literature reports). Another 123 spe-
cies formerly considered part of the monument fl ora have now been shown to be falsely reported. The 
Utah portion of Hovenweep National Monument contains 218 species (6% of the state fl ora) and the 
Colorado segments contain 268 species (8.5% of the entire Colorado fl ora). At least 16 of these species 
are tracked as species of concern by state natural heritage programs, but none are federally listed as 
threatened, endangered, or sensitive. Introduced plants make up 16.7% of the monument fl ora (57 
species), of which 12 species are considered noxious weeds by the states of Utah and Colorado. Fur-
ther surveys in Hovenweep National Monument are likely to fi nd additional new species (about 270 
are known from similar habitats outside the monument boundary), especially among late-fl owering, 
weedy, or wetland taxa.
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1  Introduction
In 2006, the National Park Service (NPS) estab-
lished a cooperative agreement with the University 
of Wyoming, through the Rocky Mountains Co-
operative Ecosystem Studies Unit, to produce a se-
ries of technical reports summarizing the vascular 
plant fl ora of each of the 16 national park units of 
the Northern Colorado Plateau Network (NCPN). 
These reports are based on existing information 
in the park service’s NPSpecies database system 
and augmented by further data mining, reviews of 
state and regional herbaria, and new fi eld surveys 
to resolve the status of many reported and uncon-
fi 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 Hovenweep National Monu-
ment, in southeast Utah and southwest 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 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 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 Nation-
al Park System. Since 2000, the NCPN Inventory 
and Monitoring Program has been developing 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 reviewing ex-
isting species checklists, corroborating the iden-
tifi cation of specimens in park museum and her-
barium collections, locating additional specimen 
records from other museums, mining relevant 
literature and datasets, and conducting fi eld sur-
veys to locate new taxa or confi rm unsubstantiated 
reports.† All of these data have been synthesized 
in NPSpecies, the park service’s standardized 
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 Hovenweep National 
Monument based on a review of herbarium 
collections and past literature.

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

In 1854, Mormon settlers exploring southeastern 
Utah found the unusual stone towers and other ar-
cheological remains of the Hovenweep area. These 
structures were apparently constructed by small 
communities of Puebloan farmers between 1235 
and 1240 A.D. The towers were likely occupied 
for no more than 70 years and then abandoned 
as the Puebloans migrated to southern Arizona 
and New Mexico, following a prolonged drought. 
Pioneer western photographer William Henry 
Jackson visited the area in 1874, and popularized 
the name Hovenweep (a Ute word meaning “de-
serted valley”) for the area. Archeologists from the 
Smithsonian Institution surveyed the Hovenweep 
area in 1918, and recommended that the structures 
be protected by the federal government. President 

†Taxa refer to all named species, subspecies, and varieties. 
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Warren G. Harding established Hovenweep Na-
tional Monument by Presidential Proclamation in 
March 1923 (Evenden et al. 2002).

Hovenweep National Monument (NM) currently 
consists of six separate units totaling 318 hectares 
(785 acres) in southeastern San Juan County, Utah, 
and adjacent southwestern Montezuma County, 
Colorado (Figure 1.3.1). The Cajon, Square Tower, 
Holly, Hackberry (or Horseshoe), and Cutthroat 
Castle units are located on Cajon Mesa along both 
sides of the state line, about 30 miles north of 
Four Corners. The Goodman Point unit is located 
about 20 km to the east in the Montezuma Valley, 
northwest of Cortez, Colorado. The four Colora-
do units (Holly, Hackberry, Cutthroat Castle, and 
Goodman Point) are embedded within or border 
the U.S. Bureau of Land Management’s Canyon of 
the Ancients National Monument, established by 
President William Clinton in 2000.

Within Hovenweep NM, elevation ranges from 
1,585 meters (5,200 feet) at the Cajon Unit to 2,060 
meters (6,760 feet) at Goodman Point (Evenden et 
al. 2002). The area averages 12 inches (305 mm) of 
annual precipitation. Mean annual temperature is 
52° F, but ranges from lows of –10° F in winter to 
over 100° F in summer (Evenden et al. 2002). 

1.3.2  Geology

The scattered units of Hovenweep NM are locat-
ed on a relatively fl at, sedimentary tableland that 
is irregularly dissected by small canyons draining 
into the San Juan River basin. The canyon bottoms 
and lower slopes consist of light gray-to-maroon 
mudstones and shales of the late-Jurassic Morri-
son Formation. These sediments were deposited 
on a broad fl oodplain by a meandering river drain-
ing higher mountains to the west and south more 
than 140 million years ago (Chronic and Chronic 
2004). The Morrison layers are topped by 1–2 
ledges of massive gray-to-brownish sandstone of 
the Cretaceous-age Dakota Formation (deposited 
92–96 million years ago). The Dakota Sandstone is 
derived from beach or strand line deposits along 
the shore of an inland sea. Seeps and springs are 
often associated with the relatively porous Dakota 
Formation (Chronic and Chronic 2004). Younger 
Cretaceous shales and sandstones of the Mancos 
Shale and Mesa Verde group eroded off  the Ca-
jon Plateau during regional uplift in the Tertiary. 
Today, the mesa tops are often covered by Qua-
ternary, wind-blown silts, which formed the fer-
tile farmlands used by the Puebloan culture in the 
thirteenth and fourteenth centuries.

1.3.3  Vegetation

Rocky mesa rims and slopes in the Square Tower, 
Holly, Hackberry, and Cutthroat Castle units con-
tain woodlands dominated by Utah juniper (Junipe-
rus osteosperma)/two-needle pinyon (Pinus edulis) 
and cliff rose (Purshia mexicana var. stansburyana), 
with an understory of basin big sagebrush (Artemi-
sia tridentata var. tridentata), muttongrass (Poa 
fendleriana), broom snakeweed (Gutierrezia saro-
thrae), and slenderleaf rabbitbrush (Chrysotham-
nus viscidifl orus var. stenophyllus). Open areas on 
mesa tops consist mostly of basin big sagebrush 
or Wyoming big sagebrush (A. tridentata var. wyo-
mingensis) and broom snakeweed with occasional 
Utah juniper. Snakeweed is especially abundant 
in areas of high sheep grazing during the fi rst half 
of the twentieth century (Evenden et al. 2002). At 
Square Tower, shadscale (Atriplex confertifolia) and 
cheatgrass (Bromus tectorum) co-dominate with 
sagebrush and rabbitbrush on dry lower slopes. 
Seeps below the canyon rim contain stands of Fre-
mont cottonwood (Populus fremontii) and netleaf 
hackberry (Celtis reticulata).

The Cajon unit is the driest area of Hovenweep 
and consists mostly of black sagebrush (Artemisia 
nova)-broom snakeweed-shadscale-galleta (Hilar-
ia jamesii) vegetation. Colorado’s Goodman Point 
unit consists of extenstive Utah juniper/two-nee-
dle pinyon pine woods interspersed by basin big 
sagebrush and meadows of smooth brome (Bro-
mus inermis), squirreltail (Elymus elymoides), and 
western wheatgrass (Elymus smithii). A Fremont 
cottonwood-golden currant (Ribes aureum) forest 
borders a small riparian corridor.

1.3.4  Previous botanical studies

The Four Corners region received much attention 
from early botanical explorers, but the oldest con-
fi rmed fl oristic study of the Hovenweep area dates 
to Richart (1941), an NPS employee who cata-
logued the fl ora and fauna of several southwestern 
parks. The earliest collections in the Hovenweep 
National Monument herbarium (HOVE) were 
made in 1972, by Dale Schmidt and colleagues 
conducting botanical surveys in association with 
archeological research (Table 1.3.4, Figure 1.3.4). 
Over the next three years, Dale and Marilyn 
Schmidt, “Redfi eld,” and William Litzinger docu-
mented 151 vascular plant taxa for Hovenweep 
NM (Litzinger and Winter 1976). Another 31 spe-
cies reported for Hovenweep during this time pe-
riod (Schelz and Moran 2003) were based on Litz-
inger collections made at other archeological sites 
outside of the monument.
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Over the next 25 years, no fl oristic research oc-
curred at Hovenweep NM except for a period of 
brief collecting and rare plant surveys by Mari-
lyn Colyer, of Mesa Verde National Park, during 
1992–1994. From 2001 to 2003, Charles Schelz of 
the NPS Southeast Utah Group conducted a com-
prehensive literature and herbarium review and 
fl oristic inventory to fi ll gaps in the monument’s 
species list. Over this period, Schelz added more 
than 300 specimens to the HOVE herbarium and 
vouchered 104 new plant species (Schelz 2002; 
2003). Schelz and Moran (2003) compiled a check-
list of the monument fl ora recognizing another 62 
species as reported (but not vouchered) (Appen-
dix A).

Since 2003, vegetation mappers have added three 
new species reports for the Hovenweep NM fl ora 
(Von Loh et al. 2008). Kim Andersen added one 
new species during a noxious weed inventory of 
the monument (Dewey and Andersen 2005). Re-
becca Harms collected one new species for the 
fl ora during the NCPN springs and seeps survey 
(Springer et al. 2006). In 2006, I added 13 addi-
tional species during surveys of each of the monu-
ment’s six subunits.

Table 1.3.4. Chronology of plant-collecting efforts in Hovenweep National Monument.

Year Collector(s)
# of new 

taxa 
Comments

1941 R. S. Richart ? Roland Richart (1941) compiled the earliest checklist of the fl ora of Hovenweep 
and Yucca House national monuments.

1972 D. Schmidt & 
Redfi eld

16 Dale Schmidt made the earliest collections for the HOVE herbarium.

1973 D. Schmidt, M. 
Schmidt, & Redfi eld

59 Dale and Marilyn Schmidt and “Redfi eld” (fi rst name unknown) added 59 new 
taxa to the monument species list.

1974–
1976

W. J. Litzinger & M. 
Schmidt

76 William Litzinger added 70 new species to the monument fl ora during a three-
year project, collecting plant species associated with archeological sites in 
Hovenweep NM and surrounding areas of Cajon Mesa (now within the Canyon 
of the Ancients National Monument). Marilyn Schmidt contributed 6 additional 
species in 1974.

1992–
1994

M. Colyer & Oppelt 3 Marilyn Colyer, biologist from Mesa Verde National Park, documented three 
new species during rare plant surveys of the monument.

2001–
2002

C. Schelz 91 Charles Schelz, of the NPS Southeast Utah Group, initiated a multi-year fl oristic 
survey of the monument and added 91 new taxa to the Hovenweep fl ora.

2003 C. Schelz, K. 
Andersen, & 
NCPN vegetation 
mapping crew

14 (+5 
reported)

Kim Andersen collected one new species and reported one additional taxon 
for the Hovenweep NM fl ora during a survey of noxious weeds (Dewey and 
Andersen 2005). Three new species were reported (but not vouchered) by Von 
Loh et al. (2008). Schelz (2002, 2003) concluded his fl oristic survey with 14 new 
species records.

2005 R. Harms 1 One new species confi rmed during seeps and springs inventory of Springer et 
al. (2006).

2006 W. Fertig 13 Walter Fertig collected vouchers for 13 new species in 2006.
The earliest collection date is not known for an additional 62 unvouchered reports cited by Schelz and Moran (2003).
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2  Methods
In July 2005, I reviewed all mounted specimens 
in the Hovenweep NM herbarium (housed in 
the NPS Southeast Utah Group offi  ce in Moab, 
Utah) to determine whether each was correctly 
identifi ed to species, subspecies, or variety fol-
lowing the nomenclature of Welsh et al. (2003). 
As necessary, I made corrections and annotations 
to each specimen and to the voucher records in 
the monument’s Automated National Cataloging 
System (ANCS+) and NPSpecies database. Based 
on this herbarium work and a review of monu-
ment references (Dewey and Andersen 2005; 
Schelz and Moran 2003; Springer et al. 2006), I 
developed four lists:

1. A revised checklist of species that were pres-
ent in the park (confi rmed by an authenti-
cated voucher; included in Appendices A 
and D); 

2. A list of species that were reported in the lit-
erature but not corroborated with a voucher 
(equivalent to “probably present” in NPSpe-
cies terminology; included in Appendices A 
and D);

3. A list of potential species (“unconfi rmed” 
in NPSpecies) known from the vicinity of 
Hovenweep National Monument using an 
unpublished list generated by Dr. N. Duane 
Atwood of Brigham Young University and 
Albee et al. (1988) (included in Appendix B); 
and 

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

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

context of Utah and Colorado), population size 
in the monument (derived from Von Loh et al. 
2008, and fi eld observations), fl owering period, 
distribution across general vegetation types, na-
tivity, data source (collector and collection num-
ber from a sample specimen or literature cita-
tion), 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 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 HOVE 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 one 
collecting trip to Hovenweep NM, in June 2006, 
to target missing species, emphasizing under-
sampled wetland and weedy taxa. Herbarium 
studies were undertaken at Brigham Young Uni-
versity (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 examining 
unmounted collections by NPS Southeast Utah 
Group and NCPN researchers and by reviewing 
plot data from recent vegetation mapping and 
wetland inventories (Von Loh et al. 2008; Spring-
er et al. 2006).
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3  Results

3.1  Summary of the fl ora of 
Hovenweep National Monument

Of the 606 vascular plant vouchers in the HOVE 
herbarium that I examined in 2005 (excluding 
142 specimens collected from outside the monu-
ment), 141 were misidentifi ed (23.2%), 63 were 
revised to a more current name (10.4%), 70 had 
variety or subspecies names added (11.6%), 
and 332 were found to be correctly determined 
(54.8%). Based solely on these collections, the 
confi rmed fl ora of Hovenweep National Monu-
ment stood at 259 taxa (Fertig 2006). From 2005 
to 2007, I reviewed herbarium collections at 
Brigham Young University, Utah State University, 

the University of Wyoming, and the New York 
Botanical Garden Virtual Herbarium but found 
no additional species reports for Hovenweep 
NM. Field surveys in 2006 netted 13 new spe-
cies and a review of collections from the NCPN 
seeps and springs inventory project (Springer et 
al. 2006) added one additional taxon. Overall, the 
documented fl ora of Hovenweep National Mon-
ument has increased by 5.1% since 2005, bringing 
the total number of taxa to 273 (Tables 3.1-1, 3.1-
2, Appendices A, D).

Currently, 67 additional taxa have been reported 
for Hovenweep NM but have yet to be corrobo-
rated with a voucher specimen (Table 3.1-1, Ap-
pendix A). Of these, 63 were reported by Schelz 
and Moran (2003) and the remainder by Dewey 
and Andersen (2005) and Von Loh et al. (2008). 

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

Category
Number 

confi rmed 
in park

Number 
additionally 

reported for park
Total

Taxonomic diversity

Total taxa 
(including varieties and subspecies)

273 67 340

Full species 
(excluding varieties and subspecies)

265 64 329

Families 52 8 60

Life form diversity

Tree taxa 4 0 4

Shrub taxa 51 8 59

Perennial forb taxa 121 28 149

Annual forb taxa 55 20 75

Perennial graminoid taxa 33 8 41

Annual graminoid taxa 9 3 12

Fern taxa 0 0 0

Biogeographic diversity

Introduced taxa 45 12 57

Native taxa

Locally endemic taxa 1 0 1

Regionally endemic taxa 24 6 30

Disjunct taxa 0 0 0

Peripheral taxa 19 5 24

Sparse taxa 4 1 5

Widespread taxa 180 43 223

Total native taxa 228 55 283
The number of taxa and families is based on taxonomic concepts of Welsh et al. (2003). See Appendices for an 
explanation of the various categories.
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Taken together, the number of confi rmed and 
reported vascular plant taxa in Hovenweep Na-
tional Monument stands at 340 taxa (Table 3.1-1, 
Appendix A).

Entering the 2006 fi eld season, I recognized 
322 taxa as potentially occurring in Hovenweep 
NM, based on the proximity of the monument 
to known populations (Albee et al. 1988; Fertig 

2006). At least 12 of these species were found to 
occur in the monument based on fi eld collections 
or relocated herbarium specimens in 2006. An-
other 40 species were eliminated from the poten-
tial list based on their low probability of occurring 
in the monument. Most of these were species of 
montane coniferous forest or wetland habitats in 
the Abajo Range or the San Juan River drainage. 
The current number of potential species that I am 

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

Category
Present in park Reported for park Total

UT CO UT CO NA* UT CO
Taxonomic diversity

Total taxa 
(including varieties and 
subspecies)

189 236 29 32 22 218 268

Full species 
(excluding varieties and 
subspecies)

184 230 26 31 22 210 261

Families 47 56** 3 1 5 50 57**

Life form diversity

Tree taxa 4 4 0 0 0 4 4

Shrub taxa 41 43 7 1 2 48 44

Perennial forb taxa 67 112 15 16 6 82 128

Annual forb taxa 45 42 6 10 9 51 52

Perennial graminoid taxa 23 31 1 4 4 24 35

Annual graminoid taxa 9 4 0 2 1 9 6

Fern taxa 0 0 0 0 0 0 0

Biogeographic diversity

Introduced taxa 28 38 2 7 4 30 45

Native taxa

Locally endemic taxa 0 1 0 0 0 0 1

Regionally endemic 
taxa

15 15 5 4 0 20 19

Disjunct taxa 0 0 0 0 0 0 0

Peripheral taxa 2 17 0 1 3 2 18

Sparse taxa 0 4 0 0 1 0 4

Widespread taxa 144 161 22 20 14 166 181

Total native taxa 161 198 27 25 18 188 223
The number of taxa and families is based on taxonomic concepts of Welsh et al. (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 Hovenweep by Schelz & Moran (2003) without a state or subunit affi liation (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, or for the total area, because of the rec-
ognition of several segregate families within Caryophyllaceae, Liliaceae, and Ranunculaceae by Weber and Wittmann 
(2001).  The number of families for Utah and the total area follow the criteria of Welsh et al. (2003). 
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recognizing for Hovenweep National Monument 
is 270 (Appendix B).

Of the original pool of species documented or 
reported for Hovenweep NM, I found that 113 
taxa were falsely reported based on misidentifi ed 
voucher specimens in the HOVE herbarium. I 
consider an additional 10 species cited (but not 
vouchered) by Schelz and Moran (2003) and the 
NCPN vegetation mapping team (Von Loh et al. 
2008) to be questionable based on the absence 
of suitable habitat or the distance of Hovenweep 
NM to the known or expected range of each spe-
cies (Appendix C).

The confi rmed and reported fl ora of the Utah 
portion of Hovenweep NM consists of 218 taxa. 
These species represent 6.1% of the 3,594 native 
and naturalized taxa documented within the state 
of Utah by Welsh et al. (2003) and 33.1% of the 
state’s 151 plant families (Table 3.1-2). Within San 
Juan County, the monument fl ora captures 15.9% 
of the 1,370 taxa reported by Welsh et al. (2003). 
At the ecoregional scale, the Utah units of Hov-
enweep NM contain 12.9% of the 1,694 species 
reported for the Utah portion of the Colorado 
Plateau (Shultz et al. 2006).

Species richness is higher within the Colorado 
units of Hovenweep NM. In all, 268 taxa are con-
fi rmed or reported from the state, representing 
8.5% of the 3,145 species in the fl ora of Colorado 
(Weber and Wittmann 2001) and 35.6% of the 
160 recognized plant families (Table 3.1-2). The 
monument contains 25.9% of the 1,033 plant taxa 
reported for Montezuma County (Kartesz 2003). 
The Colorado segment of the monument con-
tains 14.1% of the 1,898 species in the state’s por-
tion of the Colorado Plateau ecoregion (Kartesz 
2003).

3.2  Life form and biogeographic 
diversity

Although ecologically dominant, tree and shrub 
species make up only 18.5% of the confi rmed 
and reported plant taxa of Hovenweep NM (Ta-
ble 3.1-1). Perennial forbs are the most species-
rich life form in the monument’s fl ora, with 149 
known and reported taxa (43.8% of the total fl o-
ra). Annual forbs and grass-like plants comprise 
about 26% of the fl ora. Like trees and shrubs, pe-
rennial graminoids are ecologically important but 
relatively species-poor, representing only 12% of 
the total fl ora. No ferns and fern-allies have been 
documented in the monument (Table 3.1-1).

Hovenweep NM contains 283 native plant spe-
cies. Of these, 188 occur in the Utah units of the 
monument and 223 in the Colorado portions. 
More than half (65.6%) of the monument’s spe-
cies (223 species in all) are widespread across 
Utah, Colorado, or western North America (Ta-
bles 3.1-1, 3.1-2). Thompson’s indigo-bush (Pso-
rothamnus thompsoniae var. thompsoniae) is the 
only local endemic currently known from Hov-
enweep NM. Thirty additional species (8.8% of 
the total fl ora) are regional endemics restricted to 
the Colorado Plateau. Twenty-nine species (8.5%) 
are either sparsely distributed or at the very edge 
of their contiguous range in Utah or Colorado 
(Tables 3.1-1, 3.1-2).

3.3  Plants of special concern
Hovenweep NM has no plants listed as threat-
ened or endangered under the U.S. Endangered 
Species Act (Table 3.3) and none are currently 
considered offi  cial NPS species of concern 
(Schelz and Moran 2007). One species, Thomp-
son’s indigo-bush, was formerly a candidate (3C) 
for potential listing, but currently has no formal 
protective status. This species was not previously 
known from Colorado, but was discovered by 
Schelz in the Cutthroat Unit in 2001 (Schelz and 
Moran 2003). It is not currently tracked by the 
Colorado Natural Heritage Program. Two other 
Colorado species are considered sensitive by the 
U.S. Bureau of Land Management in Colorado 
(Cryptantha [Oreocarya] osterhoutii and Swertia 
utahensis [Frasera paniculata]), and a third (Calo-
chortus fl exuosus) is listed as sensitive by the U.S. 
Forest Service (Table 3.3). In all, eight Hoven-
weep NM species are tracked as species of con-
cern by the Colorado Natural Heritage Program 
(2007). The Utah Division of Wildlife Resources 
Conservation Data Center (UDWR 1998) moni-
tors seven additional taxa from the Utah portion 
of the monument (Table 3.3).

3.4  Non-native species and noxious 
weeds

Introduced plant species (not historically native 
to Utah, Colorado, or North America) make up 
16.8% of the confi rmed and reported fl ora of 
Hovenweep NM (Table 3.1-1). This fi gure is high-
er 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 57 introduced taxa, 12 
are listed as noxious by the states of Utah (USDA-
NRCS 2009) or Colorado (CDA 2009) (Table 3.4). 
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Plants on the Colorado state noxious weed list fall 
into three categories with diff ering management 
objectives and requirements (Colorado Noxious 
Weed Act of 1996 Title 35 Article 5.5). Weeds on 
list A are designated for full eradication wherever 
they occur, while containment of infestations is 

the goal for species on list B and voluntary con-
trol, education, and research is the objective for 
species on list C. Currently, seven species from 
Hovenweep NM are on List B and fi ve are on List 
C; none are on List A (Table 3.4). 
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Table 3.3. Plant species of conservation concern from Hovenweep National Monument.

Family Species Common name
TNC 

global 
rank

Legal status
State heritage 
status

Asteraceae 
(Compositae)

Haplopappus spinulosus 
var. paradoxus

spiny goldenweed G5T3? UTCDC: Watch, S2

Boraginaceae Cryptantha osterhoutii 
(Oreocarya osterhoutii)

Osterhout’s cryptanth G2G3 CO BLM: Sensitive CNHP: SOC, S2

Boraginaceae Cryptantha pterocarya var. 
cycloptera

wing-nut cryptanth G5T5 UTCDC: 
Peripheral, S2

Cactaceae Opuntia phaeacantha var. 
major*

large pricklypear G5T5 UTCDC: 
Peripheral, S2S3

Cucurbitaceae Cucurbita foetidissima* buffalo gourd G5 UTCDC: 
Peripheral, S3?

Fabaceae 
(Leguminosae)

Astragalus coltonii var. 
moabensis

Moab milkvetch G4T3? CNHP: SOC, S2

Fabaceae 
(Leguminosae)

Psorothamnus 
thompsoniae var. 
thompsoniae

Thompson’s indigo-
bush

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

Gentianaceae Swertia utahensis 
(Frasera paniculata)

Utah swertia G4 CO BLM: Sensitive CNHP: SOC, S1

Liliaceae 
(Calochortaceae)

Calochortus fl exuosus sinuous mariposa G4 USFS Region 2: 
Sensitive

CNHP: SOC, S2

Linaceae Linum aristatum 
(Mesynium aristatum)*

broom-fl ax G5 CNHP: SOC, SH

Polygonaceae Eriogonum palmerianum Palmer’s wild 
buckwheat

G4 CNHP: SOC, S1

Portulacaceae Portulaca halimoides dwarf purslane G5 CNHP: SOC, S1

Scrophulariaceae Penstemon breviculus shortest penstemon G3 UTCDC: Watch, 
S1?

Scrophulariaceae Penstemon lentus var. 
lentus

Abajo penstemon G4T3T4 UTCDC: Watch, 
S2?

Scrophulariaceae Penstemon utahensis* Utah penstemon G4 CNHP: SOC, S2

Solanaceae Chamaesaracha coronopus false nightshade G5 UTCDC: 
Peripheral, S1

Zygophyllaceae Kallstroemia parvifl ora* orange kallstroemia G5 UTCDC: 
Peripheral, S1

This list is derived from the Colorado Natural Heritage Program (2007) and Utah Division of Wildlife Resources (1998).

Species with an * are reported from the monument; all others are confi rmed as present with a voucher specimen.

Codes: TNC (The Nature Conservancy) 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. 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. CO BLM = U.S. Bureau of Land Management, Colorado Offi ce. Under the column State heritage 
status, a comparable scoring system to that used in the “TNC global rank” column is used to measure state abundance (S) in Colorado and Utah. UTCDC 
= Utah Conservation Data Center (Utah Division of Wildlife Resources); these listings include conservation categories adopted by the state natural heritage 
program to prioritize endemic and rare plant taxa (UDWR 1998). Those categories are: 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). CNHP = 
Colorado Natural Heritage Program; in these listings, 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 (Colorado Natural Heritage Program 2007)
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Table 3.4. Noxious weed species of Hovenweep National Monument.

Family Species Common name Park status
State weed 
list

Asteraceae Carduus nutans musk thistle Present in CO Colo List B, UT 
Noxious

Asteraceae Centaurea repens 
(Acroptilon repens)

Russian knapweed Present in CO Colo List B, UT 
Noxious

Asteraceae Arctium minus burdock Present in CO Colo List C

Asteraceae Cirsium arvense 
(Breea arvense)

Canada thistle Present in CO Colo List B, UT 
Noxious

Chenopodiaceae Halogeton glomeratus halogeton Reported in UT, 
CO

Colo List C

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

Geraniaceae Erodium cicutarium stork’s-bill Present in UT, 
Observed in CO

Colo List B

Poaceae Aegilops cylindrica
(Cylindropyrum 
cylindricum)

jointed goatgrass Reported in CO Colo List B

Poaceae Bromus tectorum 
(Anisantha tectorum)

cheatgrass Present in UT, 
Observed in CO

Colo List C

Scrophulariaceae Linaria dalmatica
(L. genistifolia ssp. 
dalmatica)

Dalmatian toadfl ax Present in CO Colo List B

Scrophulariaceae Verbascum thapsus woolly mullein Present in CO Colo List C

Tamaricaceae Tamarix chinensis 
(T. ramosissima)

fi ve-stamen tamarisk Present in UT, 
Observed in CO

Colo List B

List derived from the Colorado Department of Agriculture (2009) and U.S. Department of Agriculture Natural Resources Conservation 
Service (2009).



Chapter 4: Discussion     15

4  Discussion
Studies of the fl ora of Hovenweep National 
Monument date to Richart’s 1941 checklist. Field 
work was most intensive in the early 1970s, in as-
sociation with archeological studies, and in the 
fi rst few years of the twenty-fi rst century, follow-
ing initiation of the NCPN inventory and moni-
toring program. Presently, the monument fl ora 
consists of 340 vascular plant species confi rmed 
by voucher specimens (273) or reported in the 
literature (67) (Appendix A). Based on available 
habitats and proximity to other populations, an-

other 270 plant taxa may occur within the monu-
ment (Appendix B). Should all of these potential 
species be found, the documented fl ora of the 
monument would increase by nearly 44%. Many 
of the “missing” potential or reported taxa con-
sist of cryptic species that fl ower late in the grow-
ing season, or occur in undersampled wetland or 
weedy habitats. Confi rmation of reported species 
should remain a high priority, as some of these 
taxa may ultimately prove to be erroneous. Addi-
tional studies would also be useful to better refi ne 
the abundance and distribution of species of high 
management interest (especially rare plants and 
invasive non-natives).
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Appendices
The following appendices contain annotated checklists of 
the vascular fl ora of Hovenweep 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; Schelz and Moran 2003; Springer et 
al. 2006; Von Loh et al. 2008). Vouchers were examined 
from the HOVE herbarium (housed in the National Park 
Service’s Southeast Utah Group offi  ce in Moab, Utah), 
and collections from Brigham Young University (BRY), 
Utah State University (USU), the University of Wyoming 
(RM), and the digital museum database of the New York 
Botanical Garden (NY). Species entries in Appendix A are 
organized alphabetically by family and genus.

Appendix B includes species that may potentially occur 
within Hovenweep 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 Hovenweep 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 Hovenweep 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; Welsh et al. 2003). 
Scientifi c names are listed in alphabetical rather than phy-
logenetic order and according to the Utah names of Welsh 
et al. (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 et al. 
(2003) and the Intermountain Flora (Barneby 1989; 
Cronquist 1994; Cronquist et al. 1972, 1977, 1984, 1997; 
Holmgren et al. 2005).

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

Life form is based on the stature and growth habit of 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 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 contig-
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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 Hovenweep 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 (Dewey and 
Andersen 2005; Schelz and Moran 2003; Springer et al. 
2006; Von Loh et al. 2008), but have not been corrobo-
rated with a voucher specimen. Species that may poten-
tially occur in the monument are listed in Appendix B. Re-
jected taxa (listed in Appendix C) have either been falsely 
reported (FalsRep) in the literature based on misidenti-
fi ed herbarium specimens or are considered Questionable 
(Ques?) because monument 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 Hovenweep NM. 
Abundance data are derived from Dewey and Andersen 
(2005), Von Loh et al. (2008), and personal observations. 
Abundant (Abun) taxa have large populations, have a 
broad ecological amplitude (often being dominant in one-
to-several vegetation types), or occur extensively across 
the monument. Common (Com) taxa have large local 
populations but may be restricted to a single vegetation 
type or do not occur across the entire monument. Un-
common (Unc) taxa have low-to-medium-sized popula-
tions, 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 Hovenweep NM with 
a voucher (X) or by an observation (O). 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 Hovenweep NM 
with a voucher (X) or by an observation (O). Species that 
are reported for the monument without the state indicated 
are marked by a ?.

Source (Appendix A)

Sources provide the evidence for the assigned park sta-
tus. In the case of Present and Historical taxa, sources are 
herbarium 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 Hovenweep NM herbarium 
(HOVE), 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 Hovenweep 
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 
“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 and 
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 
Hovenweep NM is indicated by an “x” in the columns 
PinJun through Wet and is derived from the Hovenweep 
NM vegetation classifi cation (Von Loh et al. 2008; Welsh 
et al. 2003). PinJun = Pinyon-Juniper woodlands/rimrock 
(including pockets of sandy soils and sagebrush). PonP-
DF = Ponderosa Pine-Douglas Fir woodlands. Wet = Wet-
lands (including hanging gardens). Additional comments 
are included for species that are restricted to a particular 
soil/geologic type or are found mostly in disturbed sites.
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