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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 Timpanogos Cave National Monument. This 
entailed a thorough review of existing literature, re-examination of specimens from the Timpanogos 
Cave 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, 235 
vascular plant taxa have been confi rmed (with vouchers) as occuring in the monument. Another 37 
species formerly considered part of the monument fl ora have now been shown to be falsely reported. 
The current fl ora of Timpanogos Cave National Monument represents 6.5% of the known fl ora of 
Utah and 12.6% of the fl ora of the Utah–Wyoming Rocky Mountains ecoregion within Utah. At 
least eight of these species are considered species of concern by the state’s natural heritage program. 
Introduced plants make up 26.8% of the monument fl ora (63 species), of which only three species are 
considered noxious weeds by the State of Utah. Further surveys in Timpanogos Cave National Monu-
ment are likely to fi nd additional new species (about 285 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 
Timpanogos Cave National Monument, in north-
ern Utah. Other NCPN park units are addressed 
in separate reports.

1.1  Background and justifi cation
One of the primary missions of the NPS is “to 
conserve unimpaired the natural and cultural 
resources and values of the national park system 
for the enjoyment of this and future generations” 
(NPS 2000). Due to their high degree of protec-
tion and distribution across a wide variety of hab-
itat types, the nation’s national park units make a 
signifi cant contribution to the protection of bio-
logical diversity (Noss and Cooperrider 1994). 
Unfortunately, the full contribution of the NPS 
system is not known, as many park units have 
traditionally lacked comprehensive biological in-
ventories or monitoring programs to identify the 
composition and condition of their biota. Know-
ing the status of park fl ora and fauna is critical for 
eff ective park management and for systematically 
identifying and fi lling gaps in the nation’s protect-
ed area network (Margules and Pressey 2000).

To rectify this shortcoming, Congress passed the 
National Parks Omnibus Management Act in 1998 
to provide guidance and funding for an inventory 
and monitoring program across the entire na-
tional park system. Since 2000, the NCPN Inven-
tory and Monitoring Program has been develop-
ing and verifying species lists of vertebrates and 
vascular plants for each park unit in the network 

(Evenden et al. 2002). This eff ort has entailed re-
viewing existing species checklists, corroborating 
the identifi cation of specimens in park museum 
and herbarium collections, locating additional 
specimen records from other museums, mining 
relevant literature and datasets, and conducting 
fi eld surveys to locate new taxa or confi rm un-
substantiated reports.† All of these data have been 
synthesized in NPSpecies, the park service’s stan-
dardized database for documenting park status 
(present, probably present, unconfi rmed, falsely 
reported), abundance, residency, nativity, and 
rarity. With the production of a technical series of 
reports on the fl ora of each park, the NPSpecies 
data will now be available to a broader audience.

1.2  Objectives
The objectives of this project were to:

1. Document the current status (present, 
reported, potential, or falsely reported) of all 
vascular plant species that have been cited 
as occurring in Timpanogos Cave National 
Monument based on a review of herbarium 
collections and past literature.

2. Develop an annotated checklist of the fl ora 
of Timpanogos Cave National Monument 
with supplemental information on taxo-
nomic synonyms, distribution, within-park 
abundance, fl owering period, growth form, 
nativity, habitat, and sources for each record. 

1.3  Study area

1.3.1  History and setting

In the fall of 1887, Martin Hansen followed cou-
gar tracks up the steep south face of American 
Fork Canyon to the mouth of what would become 
known as Hansen Cave, the fi rst of three caves to 
be discovered in the canyon. Hansen Cave was 
well-decorated with stalactites, stalagmites, fl ow-
stones, twisted helictites, and many other crystal-
line formations produced by dripping, lime-rich 
waters (Mayo et al. 2003). Unfortunately, souve-
nir hunters and professional collectors removed 
most of the cave’s geologic treasures over the 
next few years. 

Additional caves were discovered in 1915 (Timpa-
nogos Cave) and 1921 (Middle Cave). To protect 
these caves from incurring damage similar to that 

†Taxa refer to all named species, subspecies, and varieties. 
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done to Hansen Cave, President Warren Harding 
created Timpanogos Cave National Monument 
in October 1922, to preserve the “unusual scien-
tifi c interest and importance” of the caves. The 
monument was managed under the authority of 
Wasatch National Forest until 1934, when it was 
transferred to the National Park Service (Even-
den et al. 2002).

Timpanogos Cave National Monument (NM) is 
located along the north fl ank of Mount Timpa-
nogos in the Wasatch Range, about 12 miles east 
of Lehi, in Utah County, Utah (Figure 1.3.1). The 
monument covers an area of 250 acres (101 ha) 
and ranges in elevation from 5,480 feet (1,670 me-
ters) at the bottom of American Fork Canyon to 
8,050 feet (2,454 meters) on the slopes above the 
caves. A steep, 1.5-mile trail climbs 1,065 feet to 
the entrance of the caves, which are now connect-
ed by a human-made tunnel system. The caves are 
accessible to the public only via guided tour.

1.3.2  Geology

American Fork Canyon cuts through 500–620 
million-year-old Precambrian and early Cam-
brian marine strata consisting of thick quartzites, 
mudstones, and limestones. These are overlain by 
tilted layers of 250–300 million-year-old Missis-
sippian limestones and Pennsylvanian shales de-
posited at the edge of a shallow marine basin. The 
Timpanogos area was faulted and folded during 
the Sevier Orogeny in the late Cretaceous and 
again during uplift of the modern Wasatch Range 
in the Miocene (about 17 million years ago) (Mayo 
et al. 2003). This uplift, coupled with downcutting 
by American Fork Creek and Pleistocene glacia-
tion, has helped form the current steep, V-shaped 
valley of American Fork Canyon.

The caves probably began to form during the 
Pleistocene, along existing cracks created by 
faulting during uplift of the Wasatch Front. Un-
derground water percolated through fractures in 
the Mississippian Deseret Formation and slowly 
eroded the limestone layers to form openings. 
Percolation of calcium carbonate-enriched wa-
ter gradually formed the unusual mineral orna-
ments of the caves. Sixteen diff erent depositional 
features have been recorded in the Timpanogos 
caves, including stalactites (formed by mineral-
laden water dripping from cave ceilings), stalag-
mites (built up from water droplets on the cave 
fl oor), helictites (branched stalactites), and vari-
ous multi-colored disks, fl uted columns, nodules, 
and crystals (Stokes 1986).

1.3.3  Vegetation

Allred (1975) described four general vegetation 
zones correlating with elevation on Mount Tim-
panogos. Timpanogos Cave NM falls within All-
red’s Foothills (woodland) and montane zones. 
Foothills vegetation is characterized by Gambel 
oak (Quercus gambelii), bigtooth maple (Acer 
grandidentatum), Rocky Mountain juniper (Ju-
niperus scopulorum), chokecherry (Prunus vir-
giniana), and mountain mahogany (Cercocarpus 
spp.), and is especially well-developed on rocky, 
south-facing slopes. Montane vegetation, domi-
nated by white fi r (Abies concolor) and Douglas-
fi r (Pseudotsuga menziesii), occupies north-fac-
ing slopes at the monument’s higher elevations. 
American Fork Creek is bordered by a narrow 
band of riparian vegetation dominated by nar-
rowleaf cottonwood (Populus angustifolia), box-
elder (Acer negundo), and red-osier dogwood 
(Cornus sericea) (Evenden et al. 2002). A more 
detailed vegetation classifi cation is currently be-
ing developed by the NCPN’s vegetation map-
ping team (NCPN in ed.).

1.3.4  Previous botanical studies

The earliest recorded botanical study of the Tim-
panogos Cave area was conducted by Sereno 
Watson, botanist with Clarence King’s epic sur-
vey of the 40th Parallel in August 1869 (Cronquist 
et al. 1972). Watson collected at least 18 species 
in American Fork and Provo canyons, including 
types of four species somewhere in American 
Fork Canyon (Allred 1975; Welsh 1982) (Table 
1.3.4). Location data for collections from this era 
are notoriously vague, so it remains unknown 
whether Watson actually collected within the 
boundaries of what would become Timpanogos 
Cave National Monument.

Marcus E. Jones collected extensively on Mount 
Timpanogos in July and August 1880, and collect-
ed at least one type specimen (Utah bladderpod; 
Physaria utahensis) in American Fork Canyon 
(Allred 1975; Welsh 1982). Again, the exact site of 
Jones’s collecting activities is imprecisely known, 
and P. utahensis has not been corroborated for the 
immediate area of the monument.

The oldest known collection from Timpanogos 
Cave National Monument was made by Bas-
sett Maguire in 1935, at the mouth of the caves. 
At present, only Maguire’s collection of bushy 
blazingstar (Mentzelia dispersa) has been located 
via the New York Botanical Garden’s electronic 
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herbarium database. The full extent of Maguire’s 
collecting within the monument is not known.

Monument staff  began collecting specimens for 
the Timpanogos Cave National Monument her-
barium (TICA) in 1963. Over the next 12 years, 
Arlo Shelley, Carl Davis, Norman Hersman, and 
Bob Randall added 66 new species to the monu-
ment fl ora in the course of collecting 78 speci-
mens. In 1983, John Hendrix added 25 new spe-
cies to the monument checklist (Table 1.3.4).

Kelly Allred, a graduate student from Brigham 
Young University (BYU), conducted a fl oristic 
survey of Mount Timpanogos in 1973–1974. As 
part of his thesis, Allred (1975) compiled a list 
of 684 potential plant species from Timpanogos 

Cave NM based on a review of literature and his 
collections from higher on Mount Timpanogos. 
Nearly two-thirds of the species on this list are not 
known to occur in the monument (Table 1.3.4).

Dr. N. Duane Atwood, collections manager of the 
BYU herbarium, was contracted by the National 
Park Service in 2001 to conduct a thorough fl oris-
tic survey of the monument. With the assistance 
of university students and Timpanogos Cave NM 
staff , Atwood collected 234 specimens and doc-
umented 124 new taxa, more than doubling the 
size of the monument fl ora (Figure 1.3.4). Since 
2001, Janet Coles and colleagues from the NCPN 
vegetation mapping team and Walter Fertig have 
discovered eight additional species.

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

Year Collector(s) # of 
new 
taxa 

Comments

1869 S. Watson 0 Sereno Watson, botanist with Clarence King’s survey of the 40th Parallel, collected 
specimens in American Fork Canyon, including types of Watson’s brickellbush 
(Brickellia microphylla var. watsonii), dwarf mountain mahogany (Cercocarpus 
intricatus), Wasatch jamesia (Jamesia americana var. macrocalyx), and differentleaf 
sphaeromeria (Sphaeromeria diversifolia). Watson’s location data are vague, so it is 
unknown whether these collections were actually made within the area that would 
later become Timpanogos Cave National Monument.

1880 M. E. Jones 0 Marcus E. Jones collected the type of Physaria utahensis in American Fork Canyon in 
the vicinity of the area that would become Timpanogos Cave National Monument.

1935 B. Maguire 1 Bassett Maguire collected Mentzelia dispersa below Timpanogos Cave (specimen at 
NY Botanical Garden). 

1963–
1965

A. Shelley & C. F. 
Davis

22 Arlo Shelley and Carl Davis collected the fi rst 28 specimens for the TICA herbarium.

1973–
1975

N. R. Hersman, 
R. Randall, A, 
Shelley, C. F. Davis

44 Norman Hersman, Bob Randall, Arlo Shelley, and Carl Davis collected 60 specimens for 
the TICA herbarium, including 44 new species for the monument.

1974–
1975

K. W. Allred 0 Kelly Allred, graduate student from Brigham Young University (BYU), reported 
684 plant taxa for Timpanogos Mountain based on fi eld work and a literature 
review (Allred 1975), though Allred’s collections apparently were all outside of the 
monument.

1983 J. C. Hendrix 25 John Hendrix documented 25 new species in 41 collections at the TICA herbarium.

2000 C. Delmatier 1 Charmaine Delmatier documented sharpleaf twinpod (Physaria acutifolia var. 
acutifolia) within the monument.

2001 N. D. Atwood, J. 
Jasper, C. Pulham, 
T. Hawkins, Q. 
Bahr, D. Tilley, D. 
Cann, B. Furniss

124 Duane Atwood, with help from BYU students and TICA staff, conducted a fl oristic 
survey of Timpanogos Cave National Monument for the National Park Service and 
added 124 new species to the monument fl ora.

2006–
2007

W. Fertig & J. 
Coles

8 Walter Fertig found 4 new species in the monument in 2006–2007. Janet Coles, of the 
NCPN vegetation mapping team (NCPN in ed.), added 4 new species in 2007.
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2  Methods
In December 2005, we reviewed all mounted 
specimens in the TICA herbarium to determine 
whether each was correctly identifi ed to species, 
subspecies, or variety following the nomenclature 
of Welsh et al. (2003). As necessary, we made cor-
rections and annotations to each specimen and 
to the voucher records in the monument’s Auto-
mated National Cataloging System (ANCS+) and 
NPSpecies database. Based on this herbarium 
work and a review of monument references (At-
wood 2001; NCPN in ed.), we developed four 
lists:

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

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

3.     A list of potential species (“unconfi rmed” in 
NPSpecies) known from the vicinity of Tim-
panogos Cave NM based on records from 
the Brigham Young University herbarium 
(BRY) and Albee et al. (1988) (Appendix B); 
and

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

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

context of Utah), population size in the monu-
ment, fl owering period, distribution across gener-
al 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 synon-
ymy 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 Edito-
rial Committee 1993, 1997, 2000, 2002a, 2002b, 
2003, 2005, 2006a, 2006b, 2006c; Holmgren et al. 
2005; Weber and Wittmann 2001). The annota-
tions to these lists and label data from the TICA 
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 fi eld surveys and review of collec-
tions from state and regional herbaria. We made 
two collecting trips to Timpanogos Cave NM, in 
October 2006 and March 2007, to target missing 
species, emphasizing under-sampled wetland, 
weedy, and late-fl owering taxa. We undertook 
herbarium studies at Brigham Young University 
(BRY), Utah State University (USU), and the Uni-
versity of Wyoming (RM) in March, June, and 
October 2006 and February and March 2007. We 
also documented monument specimens from the 
Virtual Herbarium website of the New York Bo-
tanical Garden (http://sciweb.nybg.org/science2/
hcol/intf/index.asp). Finally, we found additional 
new species reports by examining unmounted 
collections and data from the NCPN vegetation 
mapping project (NCPN in ed.).
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3  Results

3.1  Summary of the fl ora of 
Timpanogos Cave National 
Monument

Of the 374 vascular plant vouchers in the TICA 
herbarium that we examined in 2005 (excluding 
7 specimens from outside the monument), 76 
were misidentifi ed (20.3%), 21 were revised to 
a more current name (5.6%), 62 had variety or 
subspecies names added (16.6%), and 215 were 
found to be correctly determined (57.5%). Based 
solely on these collections, the confi rmed fl ora of 
Timpanogos Cave National Monument stood at 
218 taxa (Fertig 2006). From 2005 to 2007, we lo-
cated nine additional species from collections at 

Brigham Young University and the New York Bo-
tanical Garden Virtual Herbarium. Field surveys 
in 2006–2007 netted another eight new species 
from our fi eld collections and those of the NCPN 
vegetation mapping team (NCPN in ed.). Overall, 
the documented fl ora of Timpanogos Cave NM 
has increased by 17 species (7.2%), bringing the 
total number of taxa to 235 (Table 3.1, Appendi-
ces A, D).

Previously, showy goldeneye (Viguera multifl ora) 
had been reported for Timpanogos Cave NM 
(Fertig 2006), but had not been confi rmed. A 
1973 voucher for this species was located in the 
BRY collection. No other species are currently 
reported for the monument without a voucher 
(Table 3.1, Appendix A). 

Table 3.1. Statistical summary of the fl ora of Timpanogos Cave National 
Monument. 

Category
Number 

confi rmed 
in park

Number 
additionally 

reported for park
Total

Taxonomic diversity

Total taxa 
(including varieties and subspecies)

235 0 235

Full species 
(excluding varieties and subspecies)

231 0 231

Families 51 0 51

Life form diversity

Tree taxa 14 0 14

Shrub taxa 34 0 34

Perennial forb taxa 122 0 122

Annual forb taxa 36 0 36

Perennial graminoid taxa 21 0 21

Annual graminoid taxa 6 0 6

Fern taxa 2 0 2

Biogeographic diversity

Introduced taxa 63 0 63

Native taxa

Locally endemic taxa 5 0 5

Regionally endemic taxa 10 0 10

Disjunct taxa 0 0 0

Peripheral taxa 2 0 2

Sparse taxa 2 0 2

Widespread taxa 153 0 153

Total native taxa 172 0 172
The number of taxa and families is based on taxonomic concepts of Welsh et al. (2003). See Appendices, “Codes 
and Defi nitions”, for an explanation of the various categories.
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At the start of the 2006 fi eld season, we recognized 
309 taxa as potentially occurring in Timpanogos 
Cave NM based on the proximity of the monu-
ment to known populations (Albee et al. 1988; 
Fertig 2006). At least 13 of these species were 
found to occur in the monument based on fi eld 
collections or relocated herbarium specimens in 
2006–2007. Another 11 species were eliminated 
from the potential list based on their low proba-
bility of occurring in the monument. The current 
number of potential species that we are recogniz-
ing for Timpanogos Cave National Monument is 
285 (Appendix B). 

Of the original pool of species documented or re-
ported for Timpanogos Cave NM, we found that 
37 taxa were falsely reported based on misiden-
tifi ed voucher specimens in the TICA and BRY 
herbaria (Appendix C).

The confi rmed and reported fl ora of Timpano-
gos Cave NM represents 6.5% of the 3,594 native 
and naturalized taxa documented for the State 
of Utah by Welsh et al. (2003) and 33.8% of the 
state’s 151 plant families (Table 3.1). Within Utah 
County, the monument fl ora captures 17.6% of 
the 1,334 taxa reported by Welsh et al. (2003). 
At the ecoregional scale, Timpanogos Cave NM 
contains 12.6% of the 1,870 species reported for 
the Utah–Wyoming Rocky Mountains (Shultz et 
al. 2006).

3.2  Life form and biogeographic 
diversity

Although ecologically dominant, tree and shrub 
species make up only 20.4% of the confi rmed 
and reported plant taxa of Timpanogos Cave 
NM (see Table 3.1). Perennial forbs are the most 
species-rich life form in the monument fl ora, with 
122 known and reported taxa (51.9% of the total 
fl ora). Less than 18% of the fl ora is composed of 
annual forbs and grass-like plants. Like trees and 
shrubs, perennial graminoids are ecologically im-
portant but relatively species-poor, representing 
less than 9% of the total fl ora. The diversity of 
ferns and fern-allies in Timpanogos Cave NM is 
especially low (0.9%) (see Table 3.1).

Of the monument’s 172 native taxa, 153 (89%) 
are widespread across Utah and western North 
America. Only fi ve species (3% of the native 
monument fl ora) have extremely limited global 
distributions (local endemics found within an 
area of less than 1° degree of latitude × 2° of lon-
gitude; see Appendices for complete defi nitions 

of biogeographic categories). Regional endemics 
(largely restricted to the Colorado Plateau) com-
prise an additional 5.8% of the monument’s na-
tive fl ora (see Table 3.1). Species at the periphery 
of their contiguous range or that are sparsely dis-
tributed across the state account for 2.3% of the 
monument fl ora.

3.3  Plants of special concern
Timpanogos Cave National Monument has no 
plants listed as threatened or endangered under 
the U.S. Endangered Species Act. At least three 
monument taxa were formerly candidates for 
potential listing (Category 2 or 3C) under the act 
(Table 3.3) (UDWR 1998). The Utah Division of 
Wildlife Resources Conservation Data Center 
(UTCDC) tracks eight species from Timpanogos 
Cave NM as species of special concern (UDWR 
1998) (Table 3.3). The report of Nuttall’s rock-
cress (Arabis nuttallii) from the TICA herbarium is 
an immature specimen and should be re-assessed 
to confi rm its proper identity. Likewise, the col-
lection of mountain ninebark (Physocarpus mo-
nogynus) from BRY should be re-evaluated, as 
it was found co-occuring with look-alikes dwarf 
ninebark (P. alternans) and mallow-leaved nine-
bark (P. malvaceus). Nearly all of the rare species 
at Timpanogos Cave NM occur in the vicinity of 
the main trail to the caves and on limestone out-
crops above the cave in the monument’s south-
east corner.

3.4  Non-native and noxious weeds
Introduced plant species (not historically na-
tive to Utah or North America) make up 26.8% 
of the confi rmed and reported fl ora of Timpa-
nogos Cave National Monument (see Table 3.1). 
This fi gure is nearly double the statewide average 
of 13.5% non-native species (Fertig 2007; Welsh 
et al. 2003). Of the 63 introduced plant species 
confi rmed or reported for Timpanogos Cave NM 
(see Table 3.1), only three are listed as noxious by 
the State of Utah (State of Utah Department of 
Agriculture and Food 2007). Spotted knapweed 
(Centaurea maculosa), fi eld bindweed (Convol-
vulus arvensis), and quackgrass (Elymus repens) 
have all been documented from the visitor cen-
ter grounds, residence area, or Swinging Bridge 
picnic area. A fourth noxious weed, musk thistle 
(Carduus nutans), is known from the immediate 
vicinity but has not yet been documented within 
Timpanogos Cave NM.
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Table 3.3. Plant species of conservation concern from Timpanogos Cave National Monument.

Family Species Common name
TNC 

global 
rank

Legal status
UTCDC 
status

Compositae 
(Asteraceae)

Aster kingii var. kingii King’s aster G3 USFS Region 4: Sensitive; 
USFWS: former C2 candidate

Rare, S1

Compositae 
(Asteraceae)

Erigeron arenarioides Wasatch daisy G3? USFWS: 3C Watch, S3

Compositae 
(Asteraceae)

Haplopappus watsonii 
var. rydbergii

Wasatch 
goldenbush

G3G4 Watch, S3S4

Cruciferae 
(Brassicaceae)

Arabis nuttallii Nuttall’s rockcress G5 Peripheral, 
S2?

Cruciferae 
(Brassicaceae)

Draba brachystylis Wasatch draba G1G2 Rare, S1

Rosaceae Physocarpus monogynus mountain 
ninebark

G4 Taxonomic 
Problems, SR

Saxifragaceae 
(Hydrangeaceae)

Jamesia americana var. 
macrocalyx

Wasatch jamesia G5T2 USFS Region 4: Sensitive Rare, S2

Scrophulariaceae Penstemon platyphyllus broadleaf 
penstemon

G2G3 Watch, S2S3

This list is derived from Utah Division of Wildlife Resources (1998) for UTCDC status. All species are confi rmed as present in the monument.

Codes: TNC global rank assesses abundance and conservation priority on a scale of 1–5 (1 being extremely vulnerable and 5 being secure) for full species 
(G) and varieties or subspecies (T) across their entire range. A “?” indicates uncertainty in the rank, Q = taxonomic questions, U = unknown, and NR = not 
ranked.  A comparable scoring system is used to measure state abundance (S) in Utah under the column UTCDC status. 

Under legal status, USFWS = U.S. Fish and Wildlife Service. C2 = category 2 candidate (a former category used for taxa that might warrant being proposed 
for Threatened or Endangered status following additional research).  3C = category 3 candidates (species dropped from consideration for listing). USFS = 
U.S. Forest Service. BLM = U.S. Bureau of Land Management. 

UTCDC status includes conservation categories adopted by the state natural heritage program to prioritize endemic and rare plant taxa (UDWR 1998). 
These categories include: Historical (presumed extinct or only known historically through their range), Rare (plants with rangewide viability concerns), Watch 
(regional endemics without rangewide viability concerns), Peripheral (rare or uncommon in Utah, but more common rangewide), Infrequent (plants occur 
infrequently over western US), Taxonomic Problems (validity of species, subspecies, or variety has been questioned), Additional Data (species appear rare, 
but more information needed before being assigned to a different category).
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4  Discussion
Due primarily to the eff orts of Dr. Duane Atwood 
and his students from Brigham Young University, 
the confi rmed fl ora of Timpanogos Cave Nation-
al Monument now stands at 235 taxa (Table 1.3.1, 
Figure 1.3.4, Appendix A). Based on available 
habitats and proximity, at least 285 additional spe-
cies may occur within the monument (Appendix 
B). Should all of these potential species be found, 
the documented fl ora of the monument would 

increase by nearly 55%. Many of the “missing” 
potential or reported taxa consist of cryptic spe-
cies that fl ower late in the growing season, or oc-
cur in undersampled wetland or weedy habitats. 
Confi rmation of reported species should remain 
a high priority, as identifi cation of 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 Timpanogos Cave National Monu-
ment. Appendix A lists all species that have been con-
fi rmed for the fl ora with an authenticated voucher speci-
men (including extant and historical records) or that have 
been reliably reported for the monument in the literature 
(NCPN in ed.). Vouchers were examined from the TICA 
herbarium and collections from Brigham Young University 
(BRY), Utah State University (USU), the University of Wy-
oming (RM), and the digital museum database of the New 
York Botanical Garden (NY). Species entries in Appendix 
A are organized alphabetically by family and genus. 

Appendix B includes species that may potentially occur 
within Timpanogos Cave NM based on the proximity of 
the monument to other populations or the presence of 
suitable habitat. 

Appendix C lists species that have been previously re-
ported for Timpanogos Cave NM but are now considered 
erroneous because they are based on misidentifi ed speci-
mens or questionable literature records. 

Appendix D contains the same confi rmed, historical, and 
reported taxa as in Appendix A, but organized by life form 
rather than by family in order to better meet the needs of 
NPS interpretive specialists. The codes and references for 
each fi eld in the appropriate appendices are summarized 
below.

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

Family concepts and nomenclature follow A Utah Flora, 
third edition (Welsh et al. 2003). Alternative family names 
and treatments from other regional fl oras (Dorn 2001; 
Flora of North America Editorial Committee 1993, 2002b; 
Holmgren et al. 2005; Weber and Wittman 2001) are listed 
in parentheses.

Species name (Appendices A, B, C, and D)

Nomenclature for scientifi c names and taxonomic con-
cepts are derived from Welsh et al. (2003). Scientifi c names 
are listed in alphabetical rather than phylogenetic order.

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

Pertinent synonyms are included for species with 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; 
Holmgren et al. 2005; Weber and Wittmann 2001). No ef-
fort has been made to identify additional synonyms from 
monographs and fl oras preceding the early 1970s.

Common name (Appendices A, B, C, and D)

Common names are derived primarily from Welsh et al. 
(2003) and the Intermountain Flora (Barneby 1989; Cron-
quist 1994; Cronquist et al. 1972, 1977, 1984, 1997; Hol-
mgren et al. 2005).

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

Life form is based on the stature and growth habit of typi-
cal members of a species at reproductive maturity. Trees 
are woody perennials with a single stem or trunk and are 
typically over 3.5 m tall. Shrubs are woody perennials 
with one to many trunks arising from near the base of the 
plant and are usually less than 3.5 m tall. Perennial Forbs 
(PerF) are broad-leaved dicots or monocots with non-
woody stems (at least above ground level) that live for mul-
tiple years. Annual Forbs (AnnF) are broad-leaved dicots 
or monocots with non-woody stems that complete their 
life cycle (mature, fl ower, and die) in one year. Perennial 
Graminoids (PerG) are linear-leaved, grass-like monocots 
that live for multiple years. Annual Graminoids (AnnG) 
are linear-leaved, grass-like monocots that complete their 
life cycle (mature, fl ower, and die) in one year. Ferns and 
fern-allies (Fern) are non-fl owering vascular plants that 
reproduce by spores. 

Range (Appendices A, B, and C)

Range represents the distribution of a species within Utah 
and the state’s contribution to the plant’s overall global 
range. Disjunct (Disj) taxa have their Utah distribution 
separated from the main, contiguous portion of their 
range by a gap of more than 800 km (ca 500 miles). Intro-
duced (Intro) taxa are those that are not native to Utah 
or North America but have become naturalized (breeding 
on their own without human assistance). Local Endemics 
(LocEn) are taxa whose entire global range is restricted 
to an area of less than 16,500 km2 (ca 6,370 mi2, or 1° of 
latitude × 2° of longitude). Peripheral (Periph) taxa have a 
widespread global distribution but occur at the margin of 
their contiguous range in Utah and occupy less than 5% 
of the state’s area (usually only within a few miles of the 
state border). Regional Endemics (RegEn) are taxa with 
a global range of 16,500–250,000 km2 (an area about the 
size of the state of Wyoming). Sparse taxa occur widely 
across Utah or North America but their range within Utah 
is small and patchy, with populations restricted to special-
ized or uncommon habitats. Widespread (Wide) taxa have 
global ranges exceeding 250,000 km2 and occur over at 
least 10% of the state.

Park status (Appendices A, C, and D)

Park status identifi es whether a species is Present (Pres), 
Historical (Hist), or Reported (Rep) for Timpanogos 
Cave National Monument. Species are considered Pres-
ent if a confi rmed voucher or documented observation 
has been made within monument boundaries since 1970. 
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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 monu-
ment in the literature (NCPN in ed.), but have not been 
corroborated with a voucher specimen. Species that may 
potentially occur in TICA are listed in Appendix B. Re-
jected taxa (listed in Appendix C) have either been falsely 
reported (FalsRep) in the literature based on misidenti-
fi ed herbarium specimens or are considered Questionable 
(Ques?) because park reports are from well outside their 
known or expected range.

Pop. size (Appendix A)

Population size refers to the abundance and frequency with 
which a species occurs within Timpanogos Cave National 
Monument. Abundance data are derived from Northern 
Colorado Plateau Network (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 usually 
have low population numbers and are restricted to a single 
location within the monument. A “?” indicates that popu-
lation size is unknown.

Source (Appendix A)

Sources are the evidence for the assigned park status. In 
the case of Present and Historical taxa, sources are her-
barium records (with collector, collection number, and 
repository) that were corroborated during this study. For 
reported taxa, the source is a published or unpublished 
reference citing the species within the monument. Speci-
men repositories include the Timpanogos Cave National 

Monument herbarium (TICA), 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 species 
was confi rmed or reported to occur in Timpanogos Cave 
National Monument. This year does not necessarily cor-
respond with the date of the voucher specimen cited un-
der Source. “NA” indicates that the fi rst year is not known 
(used mostly for “reported” taxa).

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

This column includes additional comments on the status 
of a particular species in the monument, the place of ori-
gin for introduced species, legal status, and other data. 

Nativity (Appendix D)

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

Flower Time (Appendix D)

Flower Time refers to the months in which a species is 
most likely to be in fl ower. NA indicates a species that is a 
non-fl owering fern or gymnosperm.

Habitat (Appendix D)

The distribution of species across generalized habitats in 
Timpanogos Cave National Monument is indicated by an 
“x” in the columns Oak Brush through Wet, and is derived 
from the Timpanogos Cave NM vegetation classifi cation 
(NCPN in ed.), Allred (1975), and Welsh et al. (2003). Oak 
Brush = Gambel oak brush on rocky hillsides. Doug-fi r = 
Douglas-fi r forests. Wet = Wetlands. 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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