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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 flora of Zion National Park. This entailed a thorough
review of existing literature, re-examination of specimens from the Zion National Park herbarium and
other state and national museum collections, and additional field work to corroborate unverified spe-
cies reports or locate new species. Based on this study, 991 vascular plant taxa have been confirmed or
reliably reported as occuring in the park (943 are known from validated herbarium specimens and 48
from unvouchered literature reports). Another 112 species formerly considered part of the park flora
have now been shown to be falsely reported. The current flora of Zion National Park represents 27.6%
of the known flora of Utah, and 58.5% of the flora of the Colorado Plateau ecoregion within Utah. At
least 9 of these species are federally listed as threatened, endangered, or sensitive, and 184 are consid-
ered species of concern by the state’s natural heritage program. Introduced plants make up 14.1% of
the park flora (140 species), of which 10 species are considered noxious weeds by the State of Utah.
Further surveys in Zion National Park are likely to find additional new species (203 are known from
similar habitats outside the park boundary), especially among late season flowering, 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 flora 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 field surveys to resolve the status of many
reported and unconfirmed species. The objective
of these reports is to summarize the current state
of knowledge of the flora of each park for the
benefit of NPS biologists and interpretive staff,
outside researchers, and the general public. The
following report addresses the vascular flora of
Zion National Park (NP), in southwestern Utah.
Other NCPN park units are addressed in sepa-
rate reports.

1.1 Background and justification

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
significant 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 flora and fauna is critical for
effective park management and for systematically
identifying and filling gaps in the nation’s protect-
ed area network (Margules and Pressey 2000).

To rectify this shortcoming, Congress passed the
National Parks Omnibus Management Actin 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 effort has entailed re-
viewing existing species checklists, corroborating
the identification of specimens in park museum
and herbarium collections, locating additional
specimen records from other museums, mining
relevant literature and datasets, and conducting
field surveys to locate new taxa or confirm 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, unconfirmed, falsely
reported), abundance, residency, nativity, and
rarity. With the production of a technical series of
reports on the flora 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 Zion National Park based on
areview of herbarium collections and past
literature.

2. Develop an annotated checklist of the flora
of Zion National Park with supplemental
information on taxonomic synonyms, dis-
tribution, within-park abundance, flowering
period, growth form, nativity, habitat, and
sources for each record.

1.3 Study area

1.3.1 History and setting

Evidence of human habitation of the Zion Na-
tional Park area (particularly along the East Fork
of the Virgin River in Parunuweap Canyon) dates
back nearly 8,000 years. Prior to A.D. 500, Native
American groups subsisted primarily by hunting
and gathering or cultivating small fields of maize
and squash along perennial watercourses. More-
permanent habitations and farming occurred in
the period from 500 to 1300 A.D., when the Zion
area was inhabited by the Virgin Anasazi and
Parowan Fremont cultures. These cultures disap-
peared following extended periods of drought in
the 11 and 12% centuries, and were ultimately re-
placed by more transient hunter-gatherers (Alli-
son 1996). European exploration of southwestern
Utah began in the late 1700s, and was followed

*Taxa refer to all named species, subspecies, and varieties.
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by establishment of small Mormon agricultural
communities at Springdale, Grafton, Rockville,
and Shunesburg in the late 1850s. These com-
munities struggled for many years due to periodic
catastrophic flooding, isolation from major mar-
kets, and a paucity of arable land.

Nephi Johnson, a young Mormon missionary
and interpreter, was probably the first Anglo to
explore Zion Canyon (with the help of Paiute
guides), in 1858 (Clark 1954). John Wesley Pow-
ell explored Zion Canyon in 1872, and extolled
the 2,000-foot, sheer cliffs of Navajo Sandstone
and other scenic wonders of the area. Over time,
interest developed in preserving the canyon as a
destination for the nascent tourism industry in the
West. President William Howard Taft designated
Mukuntuweap National Monument by Executive
Order in July 1909 to preserve the area around
Zion Canyon. The monument was later renamed
Zion National Monument and, in November
1919, became Zion National Park. Construction
of the east entrance highway and Zion-Mt. Car-
mel Tunnel in 1927-1930 allowed for better ac-
cess and greatly increased visitation to the park.
In January 1937, President Franklin Roosevelt es-
tablished a second Zion National Monument, to
preserve Kolob Arch (the largest stone arch in the
Western Hemisphere) and the Kolob area on the
park’s northwest boundary. The two park units
were merged in 1956 (Evenden et al. 2002).

Zion National Park is located at the southern
end of the Markagunt Plateau and the western
edge of the Colorado Plateau in southeastern
Iron, northeastern Washington, and western
Kane counties, Utah (Figure 1.3.1). It is located
about 45 road miles northeast of St. George, and
325 miles south of Salt Lake City. Following the
most recent boundary change in 1996, the park
covers 148,016 acres (59,900 hectares). Elevation
within Zion NP ranges from 3,700 feet (1,128 m)
in the Coalpits Wash area in the park’s southwest
corner to 8,726 feet (2,660 m) on the summit of
Horse Ranch Mountain. Summer temperatures
can vary from 45°F at night to over 100°F in mid-
afternoon. Mean annual precipitation is 15 inch-
es (381 mm), with 75% coming from October to
May (Evenden et al. 2002).

1.3.2 Geology

Zion National Park is noted for its colorful cliffs
and mesas, carved from nearly 7,000 feet of sedi-
mentary strata and representing 275 million years
of geologic time (Biek et al. 2003). The oldest rock

layers in the park are the Permian Toroweap and
Kaibab formations, which are exposed along the
western flank of the Kolob district. These lime-
stone strata were deposited on the shallow con-
tinental shelf of the supercontinent, Pangaea,
approximately 160 million years ago. During the
early Triassic, marine waters periodically receded
to expose a coastal floodplain with river-borne
deposits of silt and mud, only to return and lay
down limestone and gypsum beds. These alternat-
ing bands of marine and fluvial deposits comprise
the Moenkopi Formation, which is best exposed
in the Kolob area and the southwestern corner of
the park. By the late Triassic, the ocean regressed
westward for the last time, and the Zion area was
covered by coarse debris eroding off the high-
lands of northern Arizona (Shinarump Conglom-
erate) and by the purplish to gray-green volcanic
ash and mudflows of the Petrified Forest member
of the Chinle Formation (named for the Petrified
Forest area of southwestern Zion NP) (Biek et al.
2003; Chronic 1988).

During the early Jurassic, Zion NP was buried
by the river, lake, and floodplain deposits that
now comprise the Moenave and Kayenta forma-
tions. Later, in the mid-Jurassic, the Zion area
was covered by a massive, Sahara-like sand-dune
system that stretched from Nevada to southern
Wyoming. The resulting Navajo Sandstone forms
most of the cliffs and mesas of the park. Topping
the Navajo Sandstone is a thin layer of siltstone
of the Temple Cap Formation, and cross-bedded
sandstones of the Carmel Formation, which were
laid down during a brief return of marine waters
(this time, coming from the interior North Ameri-
can seaway to the east). After a period in which
southern Utah was above sea level (and eroding
away its mantle of sediment), the seaway returned
briefly in the late Cretaceous to leave beach and
strand deposits of the Dakota and Cedar Mesa
formations on Horse Ranch Mountain (Biek et al.
2003). No other Cretaceous sediments are pres-
entin Zion NP.

During the late Cretaceous and early Tertiary,
the Colorado Plateau began its uplift by complex
tectonic activity. Much of the area was inundated
by a large lake during the Paleocene, but none of
the resulting Claron Formation is still present in
Zion NP (as it is in nearby Cedar Breaks National
Monument and Bryce Canyon National Park).
Lava flows and cinder cones occur along the
west side of the park and cap the Kolob Terrace.
These were derived from Oligocene or Miocene
volcanic activity associated with the Pine Valley
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laccolith to the west.

Formation of Zion Canyon occurred during the
past 2 million years, primarily through downcut-
ting of the Virgin River. Although erosion was
probably greater during the Pleistocene, when
the area was wetter than today, downcutting has
averaged 1 inch (2 cm) per century, or about 600
feet per million years (Chronic 1988). The canyon
has also been widened as erosion of the softer
Kayenta beds undermines their cap of Navajo
Sandstone. Rock slides resulting from such ero-
sion have periodically dammed the Virgin River
to form short-lived lakes (Biek et al. 2003).

1.3.3 Vegetation

Since the first ecological study by Woodbury
(1933), the vegetation of Zion National Park has
been studied in detail by numerous researchers,
including Cogan et al. (2004), Fowler et al. (2007),
Harper et al. (1994, 2003), Madany and West
(1983), and Springer et al. (2006). Recently, Co-
gan et al. (2004) described 96 plant associations
within the park based on the National Vegetation
Classification developed by The Nature Con-
servancy and NatureServe. For the sake of sim-
plicity, Zion’s vegetation can be aggregated into
four general types following trends in elevation,
temperature, and proximity to permanent water
(Nelson 1976; Welsh 1990).

The vegetation of low-elevation desert areas
below 4,200 feet (1,130 m) in the southwestern
corner of the park is dominated by warm desert
shrublands of blackbrush (Coleogyne ramosis-
sima), fourwing saltbush (Atriplex canescens),
honey mesquite (Prosopis glandulosa), and a mix-
ture of grasses and forbs more typical of the Mo-
have Desert and Great Basin than the Colorado
Plateau (Cogan et al. 2004). This vegetation type
is also present on Chinle and Moenkopi bad-
lands that may be locally dominated by crisp-leaf
buckwheat (Eriogonum corymbosum var. corym-
bosum), fourwing saltbush, and Nevada ephedra
(Ephedra nevadensis).

At elevations between 4,000 and 6,800 feet (1,220~
2,080 m), Zion NP’s vegetation consists primarily
of woodlands of two-needle pinyon (Pinus edu-
lis), singleleaf pinyon (P. monophylla), and Utah
juniper (Juniperus osteosperma), intermixed with
Gambel oak (Quercus gambelii) and basin big
sagebrush (Artemisia tridentata var. tridentata).
Single-leaf pinyon is predominant at lower eleva-
tions, but is replaced by two-needle pinyon (with

surprisingly little overlap) above 5,900 feet (1,800
m) (Harper et al. 2003). Barren Navajo Sandstone
outcrops within this elevational zone may be lo-
cally dominated by dwarf mountain mahogany
(Cercocarpus intricatus), ponderosa pine (Pinus
ponderosa), or greenleaf manzanita (Arctostaphy-
los patula) (Cogan et al. 2004). Areas of deep sand
at the base of sandstone cliffs often support sand
sagebrush (Artemisia filifolia) stands.

At higher elevations or in shady canyons, the
vegetation is typically characterized by montane
forests consisting of ponderosa pine, Douglas-fir
(Pseudotsuga menziesii), white fir (Abies concolor),
or quaking aspen (Populus tremuloides). Shru-
blands may also develop within the montane zone
and are frequently dominated by Utah service-
berry (Amelanchier utahensis), alder-leaf moun-
tain mahogany (Cercocarpus montanus), Gambel
oak, and greenleaf manzanita.

Wetland vegetation occurs across elevational
zones but is associated with perennial streams,
springs, or seeps. Lowland riparian forests of
Fremont cottonwood (Populus fremontii), velvet
ash (Fraxinus velutina), and box elder (Acer ne-
gundo) occur along the Virgin River and its main
tributaries in the park. Open areas within these
forests may be locally dominated by coyote wil-
low (Salix exigua), Baltic rush (Juncus arcticus),
or Rio Grande seepwillow (Baccharis salicina).
Riparian floodplains were frequently converted
to agricultural uses following pioneer settlement,
and today often have a high cover of introduced
species, including Russian olive (Elaeagnus an-
gustifolia), five-stamen tamarisk (Tamarix chinen-
sis), Kentucky bluegrass (Poa pratensis), smooth
brome (Bromus inermis), and ripgut brome (B. di-
andrus). Seeps and hanging gardens occur along
the contact between the Navajo Sandstone and
the less-permeable Kayenta Formation, and sup-
port unusual riparian communities of southern
maidenhair fern (Adiantum capillus-veneris), col-
umbines (Aquilegia spp.), cardinal monkeyflower
(Mimulus cardinalis), and Zion shooting-star (Do-
decatheon pulchellum var. zionense) (Welsh 1990).

1.3.4 Previous botanical studies

The earliest scientist to collect specimens within
what is today Zion National Park was probably
Marcus E. Jones (Alexander 2004). Jones col-
lected at least 13 type specimens from “Spring-
dale” in the spring and fall of 1894 (Table 1.3.4,
Figure 1.3.4), 10 of which are still recognized
as valid taxa (Welsh 1982). These include

4 Annotated Checklist of Vascular Flora: Zion National Park



Table 1.3.4. Chronology of plant-collecting efforts in Zion National Park.

Year

Collector(s)

# of
new
taxa

Comments

1894

M. E. Jones

13

Marcus E. Jones collected the holotypes of 13 species from “Springdale”
during two visits in 1894. Based on the vagueness of 19*-century labels
and the habitat preferences of the species collected, Jones most likely
took the specimens from the area of the future Zion National Park.

1922-
1923

A. Nelson, M. E. Jones, & V.
M. Tanner

Aven Nelson collected the types of Chrysothamnus oliganthus (now

considered a synonym of C. nauseosus var. leiospermus) and Senecio
incurvus (now a synonym of S. spartioides var. spartioides) from Zion
NP in 1922. Marcus E. Jones collected the types of Draba asprella var.
zionensis and Phlox austromontana var. jonesii from Zion Canyon in

1923. Vasco Tanner collected Philadelphus microphyllus in 1923.

1925-
1929

A. Woodbury, H. A. Pilsbry,
& T. Craig

287

Over a six-year period, Angus Woodbury collected more than 500
specimens for the ZION herbarium, including first records for 286
taxa. Woodbury (1933) published one of the earliest ecological studies
of Zion Canyon. H. A. Pilsbry is credited with the type collection of
Erigeron sionis in 1925. T. Craig collected types of Eriastrum eremicum
var. zionis and Philadelphus microphyllus ssp. stramineus f. zionensis
(neither recognized today) in 1928.

1930-
1934

W. P. Cottam, A. Eastwood,
J. T. Howell, P. M. Patraw, C.
C. Presnall, L. F. Keller, Mrs.
F. M. Stone, M. C. Ferguson,
& A. M. Ottley

16

Walter Cottam collected at least 2 new species for Zion NP in
1930-1931. Alice Eastwood and John T. Howell secured the type of
Dodecatheon pulchellum var. zionense in 1933 (although Woodbury
collected the species first in 1927). P. M. Patraw, C. C. Presnall, L. F.
Keller, Mrs. F. M. Stone, M. C. Ferguson, and A. M. Ottley collected 13
new species in 1933-1934.

1935

K. E. Weight, G. Y. Croft, &
L. F. Keller

114 +5
reported

Kenneth Weight made nearly 300 collections for the ZION herbarium
and documented 114 new species for the park. Weight (1937) published
the first checklist of the park flora, which includes 5 additional
unvouchered reports.

1936

M. Baker

Milo Baker collected the holotype of Viola clauseniana from Zion
Canyon.

1938

W. S. Boyle, A. Eastwood, &
J. T. Howell

19

W. S. Boyle made 119 collections for the ZION herbarium and
documented 18 new species for the park flora. Eastwood and Howell
first discovered Erigeron religiosus (making the type collection in Zion
NP) and also collected the holotype of Eriogonum racemosum var.
zionis (previously discovered by Woodbury in 1925).

1942

B. Maguire, O. Degener, &
L. Peiler

Bassett Maguire, Otto Degener, and Leroy Peiler collected at least 3
new species for Zion NP (specimens are deposited at the New York
Botanical Garden).

1946-
1948

Booth, A. Black

Two new species were documented during this time period: Bouteloua
hirsuta (collected by Booth in 1946, cited by Welsh et al. 2003), and
Hesperochiron pumilus (Alden Black, specimen at BRY).

1951

S. Flowers

Seville Flowers made the first verified collection of Selaginella utahensis
for Zion NP (the holotype collected by Walter Cottam in 1931 was once
thought to have come from the park, but is now believed to be from St.
George).

1954~
1957

B. F. Harrison & L. Anderson

B. F. Harrison and Loran Anderson made the first collections of Festuca
myuros and Bromus japonicus.

1962-
1963

J. Bradbury & D. L. Carter

12

John Bradbury and D. L. Carter collected two dozen specimens for the
ZION herbarium and added 12 new taxa to the park flora, including
two rare ferns (Asplenium adiantum-nigrum and Pityrogramma
triangularis).
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Table 1.3.4. Chronology of plant collecting efforts in Zion National Park, cont.

# of
Year Collector(s) new Comments
taxa
1964-  N.H.Holmgren, J. L. Reveal, 47 +2 Noel Holmgren, James Reveal, and Charles LaFrance collected 10 new
1966 C. LaFrance, B. Palmer, A. H. reported species for the Zion NP flora in 1964-1965. Brent Palmer and colleagues
Barnum, & R. Wauer conducted a floristic survey of the Horse Ranch Mountain area (Palmer
1966) and vouchered or reported 33 new taxa. A. H. Barnum collected
in the Kolob area and added 5 new species. Roland Wauer discovered
one other species.
1967 C. Trapp & G. Trapp, J. 13+2  Carolyn Trapp collected 9 new cacti species (and reported two others)
Harrison, P. White, & R. reported for Zion NP (Trapp 1969). Ruth Nelson, Tom Blaue, J. Harrison, and P.
Nelson White added 4 other new species.
1969 B. Lund & W. Rigby 10 Barbara Lund and W. Rigby documented the presence of 10 introduced
and cultivated species from Zion NP.
1970 R. Nelson, S. E. Meyer, K. 48 Susan Meyer and Ken Moor collected several hundred specimens from
Moor, R. Stuart Zion NP (mostly deposited at the University of Nevada-Las Vegas
herbarium, but with duplicates at Zion NP and BRY), including first
records for 32 species (Meyer 1979). Among their more noteworthy
collections was the type specimen of Erigeron ursinus var. meyerae.
Ruth Nelson collected about 100 specimens for the ZION herbarium, of
which 14 represented new taxa. R. Stuart added two additional new
species for the flora.
1971-  R. Nelson, W. R. Leverich, 120 Ruth Nelson (with Tom Blaue) collected 850 specimens for the ZION
1974 J. Reveal & C. Reveal, N. herbarium from 1971 to 1973 and discovered 119 new taxa for the park
Holmgren, L. Shultz, and T. (Nelson 1976). W. R. Leverich collected the holotype of Haplopappus
K. Lowrey leverichii in Zion NP in 1971. This species has not been relocated
anywhere else in its narrow range (Washington County, UT) since.
James Reveal collected the holotype of Eriogonum jamesii var. rupicola
from Checkerboard Mesa in 1972 (this species was first vouchered in
Zion NP by Woodbury in 1925). Noel Holmgren, Leila Shultz, and Tim
Lowrey collected the type of Sphaeromeria ruthiae in Refrigerator
Canyon in 1974 (this species was first collected by Weight in 1935).
1975- K. Kertell, A. Lindahl, R. 34 Eleven different teams of collectors documented 35 new species for
1980 Scott, J. Haefner, R. Foster, the Zion NP flora. Among the more noteworthy collections were
D. Foster, M. H. Madany, L. first reports of two troublesome exotics (Elaeagnus angustifolia and
M. Granskog, G. C. Williams, Solanum elaeagnifolium) by G. C. Williams and L. M. Granskog in
B. Ertter, J. Strachan, M. 1979, and the first report of Aralia racemosa in 1980. Foster and Foster
J. Williams, E. Neese, & V. collected the type specimen of Aquilegia fosteri in 1977 (a species first
Jackson collected by Woodbury in 1928).
1981-  S.Welsh, S. L. Clark, L. 6 Stan Welsh collected 5 new species for the Zion NP flora from 1981 to
1984 Hays, N. Holmgren, & P. 1984, including the holotype of Carex haysii with S. L. Clark and Larry
Holmgren, M. Malm Hays in 1984. Noel and Pat Holmgren discovered Physaria chambersii
var. membranacea in the park in 1984. Margaret Malm began 25 years
of collecting specimens for the ZION herbarium in 1981.
1986—  B. Franklin, G. Baird, 135 An unprecedented team of Utah’s leading field botanists descended
1989 L. Higgins, S. Welsh, K. on Zion NP from 1986 to 1989 to document 135 new species (and
Thorne, S. L. Clark, L. contribute nearly 400 collections to the Zion herbarium). Among the
Hays, M. Malm, F. Smith, new taxa were 38 species of concern tracked by the Utah Conservation
K. Harper, S. Sanderson, Data Center. Larry Higgins collected the holotype of Lomatium
C. Stewart, R. Nelson, graveolens var. clarkii in the park in 1989 (the species was first located
R. Kass, D. McArthur, N. in Zion NP by Weight in 1935). Stan Welsh and Larry Hays collected the
Charlesworth, J. Tuhy, S. type of Aster welshii in 1989 (this species was originally collected by
Briggs, & J. Chandler Woodbury in 1927).
1991-  J. Fowler, C. L. May, & J. Hak 4+ 1  Jim Fowler and colleagues surveyed hanging-garden vegetation in Zion
1992 reported NP and other national parks in the Colorado Plateau and vouchered or

reported 5 new species for the park (Fowler et al. 2007).
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Table 1.3.4. Chronology of plant collecting efforts in Zion National Park, cont.

# of
Year Collector(s) new Comments
taxa
1994-  S. Welsh & A. M. Phillips IlI 2 Stan Welsh conducted a rare plant survey for Zion NP and added
1995 one new species to the flora (Welsh 1995). A. M. Phillips Ill made 31
collections for the ZION herbarium and discovered one new species
(Stipa speciosa).
1996 K. Mason & L. Kurth 7 Karen Mason, Lori Kurth, and colleagues discovered 7 new weedy
species in Zion NP, including three listed as noxious by the State of
Utah.
1997- V. Meretsky, S. Welsh, 17 +1  Vicky Meretsky discovered 4 new species in a survey of seeps and
2002 L. Kurth, M. Malm, J. reported springs in Zion NP. Jason Alexander, Margaret Malm, Lori Kurth, C.
Alexander, D. Louie, C. Paulsen, and Cheryl Decker added 11 species to the park flora. Stan
Paulsen, C. Decker, D. Welsh reported Prunus domestica for the park during a survey of the
Atwood, L. Higgins, J. park’s bus facility. Duane Atwood and colleagues added two species,
Welch including the type of Cirsium joannae (named for co-discoverer Joanna
Welch).
2003-  J. Alexander, H. Karnes, A. 16 + 11 Jason Alexander and colleagues vouchered or observed 19 new species,
2004 Glorieux, C. Crow, M. Malm, reported including the first record of Astragalus ampullarius during floristic and
C. Decker, A. Rhoads, S. rare plant surveys for the park. Vegetation mappers from the National
Dewey and K. Andersen, Park Service, Bureau of Reclamation, and NatureServe reported 7 new
NPS/NatureServe vegetation species for the park flora (Cogan et al. 2004). Dewey and Andersen (2005)
mapping team added one new species report during their weed survey of Zion NP.
2005-  R. Harms, W. Fertig, L. 9 Rebecca Harms discovered one new species during a survey of seeps
2008 Fertig, C. Decker, B. Leiberg, and springs funded by the NCPN (Springer et al. 2006). Walter Fertig

R. Mann, M. Miller, & W.
Yates

and colleagues discovered or relocated 8 new species in 2006-2008,
including two rare species.

escarpment milkvetch (Astragalus striatiflorus),
Zion milkvetch (A. zionis), Jones’ reedgrass (Cal-
amagrostis  scopulorum), spindly goldenbush
(Haplopappus scopulorum), shrubby gilia (Ipom-
opsis congesta var. frutescens), Zion penstemon
(Penstemon humilis var. obtusifolius), smooth pen-
stemon (P. laevis), fuschia penstemon (P. X jone-
sif), and Dixie rock-daisy (Perityle tenella). Label
data from the late 19" and early 20" centuries are
notoriously vague, but it is likely that Jones took
the location, “Springdale” to encompass the Zion
Canyon area. Additional collections by Jones
from “Toquerville” in 1880 and “Rockville” and
“Canaan Ranch” in 1894 are from the vicinity of
modern Zion National Park, but are not included
here (Welsh 1982).

Little additional botanical work occurred in Zion
NP over the next three decades. Wyoming bota-
nist Aven Nelson collected at least two types:
smoothseed rabbitbrush (Chrysothamnus oligan-
thus, now a synonym of C. nauseosus var. leiosper-
mus) and broom groundsel (Senecio incurvus,
now synonymous with S. spartioides var. spar-
tioides) from the park in 1922. Marcus E. Jones

returned to Zion NP in 1923, and discovered the
types of Zion draba (Draba asprella var. zionen-
sis) and Jones’ phlox (Phlox austromontana var.
Jonesii).

The first major effort to document the Zion NP
flora occurred from 1925 to 1938. Angus Wood-
bury studied vegetation succession in Zion Can-
yon (Woodbury 1933) and collected more than
500 specimens for the Zion National Park herbar-
ium (ZION) from 1925 to 1930. Woodbury’s col-
lections resulted in the documentation of at least
286 new species for the Zion NP flora. Kenneth
Weight built on Woodbury’s foundation, add-
ing 114 new species in the mid-1930s, depositing
nearly 300 additonal collections to the ZION her-
barium, and producing the first checklist of the
park flora (Weight 1937). Unfortunately, several
additional species reported by Weight have not
been relocated in the Zion NP collection and may
have been de-accessioned and discarded in the
past (Alexander 2004). Other collectors of note
during this period included H. A. Pilsbry, who
secured the holotype of Zion daisy (Erigeron sio-
nis) from the park in 1925, Milo Baker (collector
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Figure 1.3.4. Increase in the number of plant taxa confirmed as present in Zion National Park by decade,

1900-2008.

of the holotype of Clausen’s violet [Viola clause-
niana) from Zion Canyon in 1936), Alice East-
wood and John T. Howell (who collected types of
Zion shooting-star, Zion wild buckwheat [Eriogo-
num racemosum var. zionis], and religious daisy
[Erigeron religiosus] from 1933 to 1938), Aven and
Ruth Nelson, and Francis Pennell (Welsh 1982).
W. Sidney Boyle closed out the 1930s by add-
ing 18 new species and collecting 119 additional
specimens for the ZION herbarium.

After a lull during the the 1940s and 1950s, Zion
NP experienced a second pulse of botanical study
beginning in the early 1960s. John Bradley and D.
L. Carter discovered 12 new species (including
two rare ferns) for the park in 1962-1963. Noel
Holmgren, James Reveal, and Charles LaFrance
collected extensively in southern Utah for the
New York Botanical Garden’s Intermountain Flo-
ra project and added 10 new species to the park
flora. A. H. Barnum and Brent Palmer collected
in the Kolob and Horse Ranch Mountain areas
in the mid-1960s and located 38 new species
(Palmer 1966). Carolyn Trapp discovered 11 new
cacti species in 1967, while researching her book
on the cacti of Zion National Park (Trapp 1969).
Susan Meyer and Ken Moor, of the University

of Nevada-Las Vegas, collected several hundred
specimens in Zion NP in 1970 (including 32 first
records and the holotype of an unusual Erigeron
later named after Meyer by Stan Welsh in 2003)
while studying the vascular plant flora of Wash-
ington County, Utah (Meyer 1979). Ruth Nelson,
widow of Aven Nelson, collected more than 950
specimens for the ZION herbarium from 1970 to
1973, while researching Plants of Zion National
Park (Nelson 1976).

The last period of exhaustive botanical work in
the park began in the early 1980s. Kimball Harper,
Durant McArthur, Stewart Sanderson, Joel Tuhy,
and colleagues discovered 18 new species while
conducting research on park vegetation (Harper
et al. 1992, 1994, 2003). Stan Welsh, of Brigham
Young University, with a team of notable field bot-
anists that included M. E. “Ben” Franklin, Gary
Baird, Larry Higgins, Kaye Thorne, Steve Clark,
Larry Hays, Frank Smith, N. Charlesworth, and
Ron Kass, added nearly 120 new species to the
park flora, including three taxa new to science and
more than three dozen rare species (Welsh 1995).
Jim Fowler and colleagues documented several
new riparian species during a survey of hanging
gardens in 1991-1992 (Fowler et al. 2007). Natu-
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ralist Margaret Malm began her long association
with the ZION herbarium in 1981, and collected
several first records, including tarweed fiddleneck
(Amsinckia intermedia) and mistaken penstemon
(Penstemon confusus).

Despite more than a century of collecting work,
new discoveries continue to be found in Zion NP.
Karen Mason, Lori Kurth, Steve Dewey, and Kim
Andersen initiated weed monitoring and map-
ping studies in 1996 and, in the process, discov-
ered at least nine new invasive species (Dewey
and Andersen 2005). Vicky Meretsky and Re-
becca Harms continued research on the flora of
seeps and springs and have added five new species
(Springer et al. 2006). A vegetation mapping crew

from NPS and NatureServe reported 11 new taxa
during their research (Cogan et al. 2004). Duane
Atwood and colleagues discovered a new thistle
species endemic to Zion NP in 2000, and named
it Joanna’s thistle (Cirsium joannae) in honor of
co-discoverer Joanna Welch. Jason Alexander
conducted several rare plant studies for the park
beginning in 1998, and discovered 14 new species
for the park (including the rare local endemic,
gumbo milkvetch [Astragalus ampullarius]). In
2007, six new taxa were discovered in Parunu-
weap Canyon, suggesting that more discoveries
remain to be made.

Additional details on plant-collecting efforts at
Zion NP can be found in Table 1.3.4.

Chapter 1: Introduction

9



10  Annotated Checklist of Vascular Flora: Zion National Park



2 Methods

In 2004-2005, Jason Alexander reviewed all of
the mounted specimens in the Zion National
Park herbarium to determine whether each was
correctly identified to species, subspecies, or va-
riety following the nomenclature of Welsh et al.
(2003). As necessary, he made corrections and
annotations to each specimen and to the voucher
records in the park’s Automated National Cata-
loging System (ANCS+) and NPSpecies database.
Based on this herbarium work and our review
of park references (Atwood et al. 1991; Cogan et
al. 2004; Fowler et al. 2007; Nelson 1976; Palmer
1966; Springer et al. 2006; Trapp 1969; Weight
1937; Welsh 1995), we developed four lists:

1. Arevised checklist of species that were pres-
ent in the park (confirmed 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. Alist of potential species (“unconfirmed”
in NPSpecies) A list of potential species
(“unconfirmed” in NPSpecies) known from
the vicinity of Zion National Park, using an
unpublished list generated by Dr. N. Duane
Atwood of Brigham Young University and
Albee et al. (1988) (Appendix B); and

4. Alist of species that are now known to be
misidentified or highly questionable (Ap-
pendix C).

Each list was annotated with supplemental in-
formation on life form, geographic range (within

the context of Utah), population size in the park
(derived from Alexander’s NPSpecies database,
Cogan et al. 2004 and field observations), flower-
ing period, distribution across general vegetation
types, nativity, data source (collector and collec-
tion number from a sample specimen or literature
citation), year of earliest collection (from herbar-
ium records), and relevant synonymy and taxo-
nomic problems (based on review of Barkworth
et al. 2003, 2007; Barneby 1989; Cronquist 1994;
Cronquist et al. 1972, 1977, 1984, 1997; Dorn
2001; Flora of North America Editorial Commit-
tee 1993, 1997, 2000, 2002a, 2002b, 2003, 2005,
2006a, 2006b, 2006c; Holmgren et al. 2005; Weber
and Wittmann 2001). The annotations to these
lists and label data from the ZION herbarium re-
view were then incorporated into the NPSpecies
database for the park.

Work in 2006-2007 focused on confirmation
of reported and potential species for the park
flora through field surveys and review of collec-
tions from state and regional herbaria. We made
three collecting trips to Zion NP in May 2006
and April and June 2007 to target missing spe-
cies, emphasizing under-sampled wetland and
weedy taxa. Herbarium studies were undertaken
at Brigham Young University (BRY), Utah State
University (USU), the University of Nevada Las
Vegas (UNLV), and the University of Wyoming
(RM) in summer 2005, March, June, and Octo-
ber 2006 and February and March 2007. We also
documented park specimens from the Virtual
Herbarium website of the New York Botanical
Garden (http://sciweb.nybg.org /science2/hcol/
intf/index.asp). Finally, we found additional new-
species reports by reviewing specimens and plot
data from recent vegetation mapping and wetland
inventories (Cogan et al. 2004; Fowler et al. 2007;
Springer et al. 2006).
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3 Results

3.1 Summary of the flora of Zion
National Park

From 2004 to 2005, Jason Alexander completed a
thorough review of the 3,192 vascular plant speci-
mens in the ZION herbarium. He found that 416
specimens were misidentified (13%), 277 were
revised to a more-current name (8.7%), 430 had
variety or subspecies names added (13.5%), and
2,069 were correctly determined (64.8%). Based
solely on these collections, the confirmed flora of
Zion National Park stood at 773 taxa. From 2005
to 2007, we located an additional 161 taxa from
collections at Brigham Young University (mostly
species reported in Welsh 1995, but without a
duplicate voucher deposited in the ZION her-
barium), the New York Botanical Garden Virtual

Herbarium, the University of Nevada-Las Vegas
herbarium, and the University of Wyoming’s
Rocky Mountain Herbarium. Field surveys in
2005-2008 netted another 9 new species (see Ta-
ble 1.3.4). Overall, the documented flora of Zion
NP has increased by 170 species (18.0%), bring-
ing the total number of taxa to 943 (Table 3.1, Ap-
pendices A, D).

Currently, 48 additional taxa have been reported
for Zion NP but have yet to be corroborated with
a voucher specimen (Table 3.1, Appendix A).
Most of these reports come from the literature
(Atwood et al. 1991; Cogan et al. 2004; Fowler et
al. 2007; Nelson 1976; Palmer 1966; Trapp 1969;
Weight 1937; Welsh 1995) or unvouchered obser-
vations by Jason Alexander in 2003-2004. Taken
together, the number of confirmed and reported
vascular plant taxa in Zion National Park stands
at 991 taxa (Table 3.1, Appendix A).

Table 3.1. Statistical summary of the flora of Zion National Park.

Category

Number Number
confirmed
in park reported for park

additionally Total

Taxonomic diversity

Total taxa 943 43 991

(including varieties and subspecies)

Full species 889 43 932

(excluding varieties and subspecies)

Families 98 0 98

Life form diversity

Tree taxa 36 3 39

Shrub taxa 118 10 128

Perennial forb taxa 436 19 455

Annual forb taxa 179 9 188

Perennial graminoid taxa 117 6 123

Annual graminoid taxa 31 1 32

Fern taxa 26 0 26

Biogeographic diversity

Introduced taxa 128 12 140

Native taxa
Locally endemic taxa 42 2 44
Regionally endemic taxa 85 4 89
Disjunct taxa 4 1 5
Peripheral taxa 90 7 97
Sparse taxa 16 1 17
Widespread taxa 578 21 599
Total native taxa 815 36 851

The number of taxa and families is based on taxonomic concepts of Welsh et al. (2003). See Appendices,
“Codes and Definitions”, for an explanation of the various categories.
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At present, 38 species from Zion NP have not
been relocated since 1970, and are considered
historical (Appendix A). This group includes two
species (common fig [Ficus carica] and beargrass
[Nolina microcarpa)) that are thought to be extir-
pated.

At the start of the 2006 field season, we recog-
nized 212 taxa as potentially occurring in Zion
NP based on the proximity of the park to known
populations (Albee et al. 1988). At least nine of
these species were found to occur in the park
based on field collections or relocated herbarium
specimens in 2006-2007. The current number of
potential species recognized for Zion NP is 203
(Appendix B).

Of the original pool of species documented or re-
ported for Zion NP, we found that 98 taxa were
falsely reported based on misidentified voucher
specimens in the ZION and BRY herbaria. We
consider an additional 14 species cited (but not
vouchered) by Cogan et al. (2004), Fowler et al.
(2007), Weight (1937) and Welsh (1995) to be
questionable based on the absence of suitable
habitat or the distance of Zion NP to the known
or expected range of each species (Appendix C).

The confirmed and reported flora of Zion NP rep-
resents 27.6% of the 3,594 native and naturalized
taxa documented for the state of Utah by Welsh
et al. (2003) and 64.9% of the state’s 151 plant
families (Table 3.1). Within Washington, Kane,
and Iron counties, the park flora captures 45.5%
of the 2,178 taxa reported by Welsh et al. (2003).
At the ecoregional scale, Zion NP contains 58.5%
of the 1,694 species reported for the Utah portion
of the Colorado Plateau (Shultz et al. 2006).

3.2 Life form and biogeographic
diversity

Although ecologically dominant, tree and shrub
species make up only 17% of the confirmed and
reported plant taxa of Zion NP (see Table 3.1).
Perennial forbs are the most species-rich life form
in the park’s flora, with 455 known and reported
taxa (45.9% of the total flora). Annual forbs and
grass-like plants comprise less than 23% of the
flora. Like trees and shrubs, perennial graminoids
are ecologically important but relatively species-
poor, representing less than 12.4% of the total
flora. The diversity of ferns and fern-allies in Zion
NP is particularly low (2.6%) (see Table 3.1).

Of the park’s 851 native taxa, 599 (70.4%) are

widespread across Utah and western North
America. Of these, 44 species (5.2% of the park’s
flora) have extremely limited global distributions
(local endemics found within an area of less than
1° of latitude x 2° of longitude; see Appendix A
for complete definitions of biogeographic catego-
ries). Regional endemics (largely restricted to the
Colorado Plateau) compose an additional 10.5%
of the park flora. Species at the periphery of their
range, that occur sparsely across the state, or that
are widely isolated from the core of their global
range (disjuncts) account for 14% of the native
flora of Zion NP (Table 3.1).

3.3 Plants of special concern

Shivwits milkvetch (Astragalus ampullarioides)
is the only plant species from Zion NP listed as
threatened or endangered under the U.S. Endan-
gered Species Act. At least 34 other park taxa were
formerly candidates for potential listing (Category
2 or 3C) under the act (Table 3.3) (UDWR 1998).
Eight species are presently listed as sensitive on
adjacent national forest or Utah Bureau of Land
Management lands. The Utah Division of Wildlife
Resources Conservation Data Center (UTCDC)
lists 184 species from Zion NP as species of con-
cern (UDWR 1998) based on state or range-wide
rarity or lack of sufficient data. Five other Zion
NP endemics or near-endemics (all described as
new taxa within the past decade by Welsh et al.
2003), currently are not tracked by UTCDC nor
have federal protection, but may warrant extra
management attention because of their apparent
rarity: hairy-pod milkvetch (Astragalus concor-
dius), Higgins’ milkvetch (A. flavus var. higginsii),
Joanna’s thistle, Salina thistle (C. wheeleri var. sa-
linensis), and Meyer’s daisy (Erigeron ursinus var.
meyerae).

A large number of rare plant surveys have been
undertaken within Zion NP, including those by
Alexander and Hughes (2002), Alexander et al.
(1998), and Welsh (1988, 1989, 1995). Ongoing
research on the life history, habitat, and manage-
ment needs of Shivwits milkvetch is also occur-
ring in the park (Miller et al. 2007; Tepedino 2005;
Van Buren and Harper 2003).

3.4 Non-native and noxious weeds

Introduced plant species (not historically native
to Utah or North America) make up 14.1% of the
confirmed and reported flora of Zion National
Park (Table 3.4). This figure is higher than the
statewide average of 13.5% non-native species
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(Fertig 2007; Welsh et al. 2003). Of the 140 introduced
plant species confirmed or reported for Zion NP (Table
3.1), 10 are listed as noxious by the State of Utah (Table 3.4)
(State of Utah Department of Agriculture and Food 2007).
Recent weed monitoring and mapping studies have identi-
fied nine invasive species of especially high management
priority for eradication: five-stamen tamarisk (Tamarix

chinensis), Russian olive (Elaeagnus angustifolia), Scotch
thistle (Onopordum acanthium), bull thistle (Cirsium vul-
gare), whitetop (Cardaria draba), diffuse knapweed (Cen-
taurea diffusa), spotted knapweed (C. maculosa), yellow
star-thistle (C. solstitialis), and squarrose knapweed (C.
virgata var. squarrosa) (Dewey and Andersen 2005; Even-
den et al. 2002).

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

Family Species Common name TNC global  Federal UTCDC status
rank legal status

Agavaceae HNolina microcarpa beargrass G4 Peripheral, S1

Agavaceae Yucca kanabensis Kanab yucca G5T3? Watch, S2?

Agavaceae Yucca utahensis Utah yucca G5T3? Watch, S2?

Agavaceae Yucca vespertina Mohave datil G4G5T?Q Tax. Prob., 52?

Araliaceae Aralia racemosa ssp. spikenard G4G5 T3T5Q Add. Data, S1
bicrenata

Asclepiadaceae Asclepias hallii Hall's milkweed G3 Watch, S1

Boraginaceae Cryptantha ambigua obscure cryptanth G4 Peripheral, $2?

Boraginaceae Cryptantha cinerea var. sand cryptanth G5T3? USFWS: Watch, S3?
arenicola former C2

Boraginaceae Cryptantha decipiens beguiling cryptanth G4? Peripheral, S2

Boraginaceae Cryptantha pterocarya var. wing-nut cryptanth G5T5 Peripheral, S2
cycloptera

Boraginaceae Hackelia patens var. Harrison'’s stickseed G5T2T3 Watch, 5253
harrisonii

Boraginaceae Pectocarya setosa saucer combseed G5 Peripheral, 5253

Boraginaceae Plagiobothrys tenellus slender popcorn- GAG5 Peripheral, $1

flower

Cactaceae REchinocereus triglochidiatus Mohave claretcup G5T4 Peripheral, S1
var. mojavensis

Cactaceae Opuntia acanthocarpa var. buckhorn cholla GAT4A Add. Data, S1
acanthocarpa

Cactaceae Opuntia chlorotica pancake pricklypear G4 Add. Data, S1

Cactaceae ROpuntia echinocarpa pale cholla G3? Peripheral, S1

Cactaceae Opuntia erinacea var. aurea  Pipe Spring G3 Watch, S1

pricklypear

Cactaceae Opuntia erinacea var. ursina  grizzlybear pricklypear G4 T2T3Q Tax. Prob., S1

Cactaceae Opuntia phaeacantha var. frying pan pricklypear G5TU Tax. Prob., S2
discata

Cactaceae Opuntia phaeacantha var. large pricklypear G5T5 Peripheral, 5253
major

Campanulaceae Lobelia cardinalis ssp. cardinal-flower G5 Peripheral, S2
graminea

Campanulaceae Nemacladus glanduliferus slender nemacladus G5T4? Peripheral, S3
var. orientalis

Caprifoliaceae Symphoricarpos oreophilus ~ mountain snowberry G5T? Peripheral, S?
var. parishii

Caryophyllaceae Arenaria pusilla dwarf sandwort G5 Peripheral, S1

(Alsinaceae)
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Table 3.3. Plant species of conservation concern from Zion National Park.

TNC global

Federal

Family Species Common name rank legal status UTCDC status
Caryophyllaceae Cerastium nutans nodding chickweed G5 Add. Data, S2S3
(Alsinaceae)
Caryophyllaceae Silene verecunda ssp. shy campion G5 Peripheral, S1
andersonii

Compositae Agoseris retrorsa retrorse agoseris G5 Peripheral, SR
(Asteraceae)
Compositae Ambrosia salsola burrobush G5 Peripheral, S3
(Asteraceae)
Compositae Aster falcatus falcate aster G5TATS Peripheral, S3
(Asteraceae)
Compositae Aster wasatchensis var. modest aster G3?TNR Watch, S1
(Asteraceae) pulcher
Compositae Aster welshii Welsh's aster G2 Watch, S3?
(Asteraceae)
Compositae Baccharis viminea var. mule-fat G5? TNR Tax Prob., S253
(Asteraceae) viminea
Compositae Chrysopsis jonesii Jones' golden-aster G2 USFS Region Rare, S2
(Asteraceae) 4: Sensitive;

USFWS:

former 3C
Compositae Chrysopsis villosa var. villosa  hairy golden-aster G5 Tax Prob., S?
(Asteraceae)
Compositae Chrysopsis zionensis Zion golden-aster G2G3Q Add. Data, 5152
(Asteraceae)
Compositae Chrysothamnus nauseosus whitestem rabbitbrush G5TNR Watch, $3?
(Asteraceae) var. speciosus
Compositae RCirsium calcareum var. Caineville thistle GAT? Tax. Prob., S1
(Asteraceae) calcareum
Compositae Cirsium joannae Joanna’s thistle Q?
(Asteraceae)
Compositae Cirsium neomexicanum var.  Utah thistle G5T?Q Add. Data, S3?
(Asteraceae) utahense
Compositae Cirsium wheeleri var. Salina thistle G5TQ
(Asteraceae) salinensis
Compositae Erigeron canaani Canaan daisy G2G3 USFWS: Watch, S253
(Asteraceae) former C2
Compositae Erigeron religiosus religious daisy G3? USFWS: Watch, S3?
(Asteraceae) former 3C
Compositae Erigeron sionis Zion daisy G2G3 USFWS: Watch, 5253
(Asteraceae) former C2
Compositae Erigeron ursinus var. Meyer's daisy G5TNR
(Asteraceae) meyerae
Compositae HGaillardia parryi Parry’s blanketflower G3? Watch, $3?
(Asteraceae)
Compositae HGlyptopleura setulosa setose crustweed G4 Peripheral, S2
(Asteraceae)
Compositae Gnaphalium wrightii Wright's cudweed G5 Peripheral, S2?
(Asteraceae)
Compositae Haplopappus gracilis slender goldenweed G5 Peripheral, $3?
(Asteraceae)
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Table 3.3. Plant species of conservation concern from Zion National Park.

Family Species Common name TNC global  Federal UTCDC status
rank legal status

Compositae Haplopappus leverichii canyon goldenweed GH USFWS: Historic, SH
(Asteraceae) former C2
Compositae Haplopappus scopulorum spindly goldenbush GATNR USFWS: Watch, S253
(Asteraceae) var. scopulorum former 3C
Compositae RHaplopappus zionis Cedar Breaks G2 BLM (UT): Rare, S2
(Asteraceae) goldenbush Sensitive;

USFWS:

former C2
Compositae Malacothrix clevelandii var.  Cleveland's desert- G5T3? Peripheral, S1
(Asteraceae) stebbinsii dandelion
Compositae Microseris lindleyi Lindley’s microseris G5 Peripheral, S1
(Asteraceae)
Compositae Pectis papposa cinch-weed G5 Peripheral, 5253
(Asteraceae)
Compositae Perityle tenella Dixie rock-daisy G2G3 Watch, 527
(Asteraceae)
Compositae Pluchea sericea arrowweed G4G5 Peripheral, S3
(Asteraceae)
Compositae HRafinesquia neomexicana desert chicory G5? Peripheral, 5253
(Asteraceae)
Compositae Rudbeckia montana montane coneflower G5T? Add. Data, S1?
(Asteraceae)
Compositae Sphaeromeria ruthiae Ruth’s sphaeromeria G2 USFWS: Rare, S2
(Asteraceae) former C2
Compositae Tetradymia axillaris longspine horsebrush G4 Peripheral, S3
(Asteraceae)
Compositae Thelesperma Hopi-tea G5 Peripheral, S1
(Asteraceae) megapotamicum
Compositae Viguiera longifolia var. southern goldeneye G4G5 TNR Peripheral, S2?
(Asteraceae) annua
Crossosomataceae  Glossopetalon spinescens Nevada greasebush G5T5? Peripheral, SR
(Celastraceae) var. aridum
Cruciferae HArabis demissa nodding rock cress G5T4 USFWS: Watch, S2?
(Brassicaceae) former 3C
Cruciferae Descurainia pinnata var. western tansy-mustard G5 T3T5 Peripheral, S?
(Brassicaceae) glabra
Cruciferae Draba asprella var. zionensis ~ Zion draba GAT3? USFWS: Watch, S3?
(Brassicaceae) former 3C
Cruciferae Lepidium fremontii Fremont's pepperwort G5 Peripheral, S3
(Brassicaceae)
Cruciferae Physaria chambersii var. lepidote twinpod G3T2? Rare, S2?
(Brassicaceae) membranacea
Cruciferae Thelypodium laxiflorum slate thelypody G4 USFWS: Watch, 5253
(Brassicaceae) former 3C
Cruciferae Thysanocarpus curvipes var.  fringepod GAG5 Peripheral, S3
(Brassicaceae) eradiatus
Cucurbitaceae Cucurbita foetidissima buffalo gourd G5 Peripheral, S3?
Cyperaceae Carex alma Alma sedge G5 Peripheral, S1
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Table 3.3. Plant species of conservation concern from Zion National Park.

Family Species Common name TNC global  Federal UTCDC status
rank legal status
Cyperaceae Carex haysii Hays' sedge G1 USFWS: Rare, S1
former C2
Cyperaceae Carex scoparia broom sedge G5 Peripheral, S1
Cyperaceae Carex subfusca rusty sedge G5 Peripheral, S1
Equisetaceae Equisetum variegatum northern scouring- G5 Peripheral, S1
rush
Euphorbiaceae HCroton californicus Mohave croton G4 Peripheral, S2
Euphorbiaceae Tragia ramosa noseburn G5 Peripheral, S1
Garryaceae Garrya flavescens silktassel G3G4 Peripheral, S1
Gentianaceae Centaurium calycosum Buckley’s centaury G5? Peripheral, S3?
Gramineae Bothriochloa laguroides ssp.  silver bluestem G5TNR Peripheral, S1
(Poaceae) torreyana
Gramineae HBouteloua hirsuta hairy grama G5 Peripheral, S1
(Poaceae)
Gramineae RBouteloua uniflora one-flower grama G4 Add. Data, S1
(Poaceae)
Gramineae Hilaria rigida big galleta G5 Peripheral, S3
(Poaceae)
Gramineae Panicum oligosanthes var. Scribner panicgrass G5T5 Infreq, 527
(Poaceae) scribnerianum
Gramineae Paspalum distichum knotgrass G5 Peripheral, 5253
(Poaceae)
Hydrophyllaceae Phacelia cephalotes Chinle phacelia G4 USFWS: Watch, S2
former 3C
Hydrophyllaceae Phacelia cryptantha cryptanth phacelia G5 Peripheral, S1
Hydrophyllaceae Phacelia curvipes Washoe phacelia G5 Peripheral, S1
Hydrophyllaceae Phacelia palmeri Palmer’s phacelia G3G4 Watch, S253
Hydrophyllaceae Phacelia pulchella var. pretty phacelia G5T? Add. Data, SR
pulchella
Hydrophyllaceae Phacelia vallis-mortae Death Valley phacelia G5 Peripheral, S3
Hydrophyllaceae RTricardia watsonii three hearts G4 Peripheral, 51?
Juncaceae Juncus bryoides minute rush G4 Peripheral, S1
Labiatae Hedeoma nanum dwarf pennyroyal G5 Peripheral, S1
(Lamiaceae)
Labiatae Salvia columbariae var. Chinle chia G5TNR BLM (UT):
(Lamiaceae) argillaceae Sensitive
Labiatae Salvia columbariae var. chia G5 Peripheral, 5253
(Lamiaceae) columbariae
Leguminosae Astragalus ampullarioides Shivwits milkvetch G1Q USFWS: Rare, S1
(Fabaceae) Endangered
Leguminosae Astragalus ampullarius gumbo milkvetch G2 BLM (UT): Watch, S2
(Fabaceae) Sensitive;
USFWS:
former C2
Leguminosae Astragalus concordius hairy-pod milkvetch G?
(Fabaceae)
Leguminosae Astragalus ensiformis Pagumpa milkvetch G3 USFWS: Watch, S1S3
(Fabaceae) former 3C
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Table 3.3. Plant species of conservation concern from Zion National Park.

TNC global

Federal

Family Species Common name rank legal status UTCDC status
Leguminosae Astragalus flavus var. Higgins' milkvetch G5T?
(Fabaceae) higginsii
Leguminosae Astragalus lancearius lancer milkvetch G3G4 T2T3  USFWS: Watch, S2S3
(Fabaceae) former 3C
Leguminosae Astragalus newberryi var. Newberry’s milkvetch G5T5? Peripheral, $3?
(Fabaceae) newberryi
Leguminosae HAstragalus striatiflorus escarpment milkvetch G3 USFWS: Rare, S2
(Fabaceae) former 3C
Leguminosae Lotus humistratus low trefoil G5 Peripheral, S3
(Fabaceae)
Leguminosae RLotus rigidus bush trefoil G5 Peripheral, S3?
(Fabaceae)
Leguminosae Lupinus concinnus var. elegant lupine G5T5 Peripheral, S2?
(Fabaceae) orcuttii
Leguminosae Lupinus latifolius var. broad-leaved lupine G5TI1T2 Rare, S1
(Fabaceae) columbianus
Leguminosae Lupinus sericeus var. jonesii ~ Jones’ lupine G2Q Tax. Prob., S2
(Fabaceae)
Leguminosae Pediomelum mephiticum skunk breadroot G3? Watch, S1
(Fabaceae)
Leguminosae Pediomelum pariense Paria breadroot G2G3 USFS Region Watch, S2S3
(Fabaceae) 4: Sensitive;
USFWS:
former C2
Leguminosae Prosopis glandulosa var. honey mesquite G5?T5? Peripheral, $2?
(Fabaceae) torreyana
Leguminosae Robinia neomexicana New Mexico locust G4 Peripheral, S1
(Fabaceae)
Liliaceae Calochortus ambiguus Jones' mariposa G4? Peripheral, S1
(Calochortaceae)
Liliaceae Zigadenus vaginatus alcove death camas G2 USFWS: Rare, S2
(Melanthiaceae) former 3C
Lythraceae Lythrum californicum California loosestrife G4 Peripheral, S2
Malvaceae Sphaeralcea ambigua var. Mohave globemallow G4G5 Peripheral, S2?
ambigua
Malvaceae Sphaeralcea rusbyi Rusby’s globemallow GAT? Add. Data, S1
Martyniaceae Proboscidea parviflora devil's claw GAG5 Peripheral, $2?
(Pedaliaceae)
Nyctaginaceae Boerhavia spicata spiderling G5 Peripheral, $1
Oleaceae Fraxinus velutina velvet ash G5 Peripheral, S3
Onagraceae Camissonia bairdii Baird’s camissonia G1 BLM (UT): Add. Data, S1
Sensitive;
USFWS:
former C2
Onagraceae Camissonia parryi Parry’s camissonia G3? USFWS: Watch, S2
former 3C
Onagraceae Epilobium glaberrimum var.  glaucous willow-herb G5 T4T5 Peripheral, S1

fastigiatum
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Table 3.3. Plant species of conservation concern from Zion National Park.

Family Species Common name TNC global  Federal UTCDC status
rank legal status
Onagraceae Epilobium nevadense Nevada willow-herb G2 USFS Region Rare, S1
4: Sensitive;
BLM (UT):
Sensitive;
USFWS:
former C2
Onagraceae ROenothera primiveris var. early evening- G5T? Peripheral, 5253
bufonus primrose
Papaveraceae HEscscholzia glyptosperma desert golden-poppy GAG5 Peripheral, 5253
Papaveraceae HEschscholzia minutiflora pygmy golden-poppy G5 Peripheral, S3
Polemoniaceae Eriastrum eremicum Mohave eriastrum G5 Peripheral, S3
Polemoniaceae Ipomopsis aggregata var. scarlet gilia G3G4 Peripheral, S?
arizonica
Polemoniaceae Langloisia setossisima Mohave langloisia G4G5 Peripheral, S253
Polemoniaceae Linanthus bigelovii Bigelow's linanthus G5? Peripheral, S2
Polemoniaceae Linanthus dichotomus evening-snow G4? Peripheral, S1
Polemoniaceae Phlox austromontana var. Jones' phlox G2G3Q Watch, 5253
jonesii
Polemoniaceae Phlox austromontana var. silver reef phlox G5TNR Add. Data, S2?
prostrata
Polygonaceae Centrostegia thurberi Thurber’s spineflower G5 Peripheral, $3?
Polygonaceae Eriogonum corymbosum var. Virgin wild buckwheat G4 T2T3 USFWS: Watch, 5253
albiflorum former 3C
Polygonaceae Eriogonum corymbosum var. Springdale wild G4AT1? USFWS: Rare, S1?
matthewsiae buckwheat former 3C
Polygonaceae Eriogonum corymbosum var. Thompson'’s wild G4T4 USFWS: Watch, S3
thompsoniae buckwheat former 3C
Polygonaceae Eriogonum davidsonii Davidson'’s wild G5 Peripheral, S2?
buckwheat
Polygonaceae Eriogonum fasciculatum var. Mojave wild G5T5 Peripheral, S3
polifolium buckwheat
Polygonaceae Eriogonum jamesii var. slickrock wild G5T2T3 USFWS: Watch, S253
rupicola buckwheat former 3C
Polygonaceae REriogonum polycladon leafy wild buckwheat G4 Peripheral, S1
Polygonaceae Eriogonum racemosum var.  Zion wild buckwheat G4QT2Q USFWS: Watch, S2
zionis former 3C
Polygonaceae Eriogonum subreniforme kidney-shaped wild G3G4 Watch, S3?
buckwheat
Polygonaceae Polygonum douglasii var. Utah knotweed G5TNR Tax. Prob., S?
utahense
Polypodiaceae Adiantum pedatum var. northern maiden-hair G5? Peripheral, S2
(Adiantaceae) aleuticum fern
Polypodiaceae Asplenium adiantum-nigrum black spleenwort G5 Peripheral, S1
(Aspleniaceae)
Polypodiaceae Asplenium resiliens ebony spleenwort G5 Peripheral, S1
(Aspleniaceae)
Polypodiaceae Cheilanthes covillei Coville's lip-fern G4? Peripheral, S2?

(Adiantaceae)
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Family Species Common name TNC global  Federal UTCDC status
rank legal status
Polypodiaceae Cheilanthes wootonii Wooton’s lip-fern G5 Peripheral, S1
(Adiantaceae)
Polypodiaceae Cystopteris bulbifera bulblet bladder fern G5 Peripheral, S1
(Aspleniaceae)
Polypodiaceae Pellaea atropurpurea purple cliff-brake G5 Peripheral, S1
(Adiantaceae)
Polypodiaceae Pellaea glabella var. western cliff-brake G5T4 Peripheral, S2
(Adiantaceae) occidentalis
Polypodiaceae Pellaea wrightiana Wright's cliff-brake G5 Peripheral, S1
(Adiantaceae)
Polypodiaceae Pityrogramma triangularis goldback fern G5 Peripheral, S1
(Pteridaceae)
Polypodiaceae Polypodium hesperium western polypody G5 Infreq., S2
Portulacaceae Lewisia brachycalyx showy lewisia G4G5 Add. Data, S1
Portulacaceae HMontia perfoliata var. Mojave miner’s lettuce G5TNR Tax. Prob., 52?
utahensis
Primulaceae Dodecatheon pulchellum Zion shooting-star G5 T2T3Q Watch, 5253
var. zionense
Primulacaeae Samolus floribundus water pimpernel G5 Infreq., S2
Pyrolaceae Chimaphila menziesii Menzies’ wintergreen G5 Peripheral, S1
(Ericaceae)
Ranunculaceae Aquilegia chrysantha golden columbine G4 Peripheral, S1
(Helleboraceae)
Ranunculaceae Aquilegia fosteri Foster’s columbine G5T1T2 Rare, S152
(Helleboraceae)
Rhamnaceae RCeanothus greggii var. Mohave desert-lilac G5T? Peripheral, S2
vestitus
Rosaceae RPurshia glandulosa desert bitterbrush G5 Peripheral, S2?
Rubiaceae Galium wrightii Wright's bedstraw G3G4 Peripheral, S1
Salicaceae Salix laevigata red willow G5 Peripheral, 5253
Saxifragaceae Jamesia americana var. zionis Zion jamesia G5T2 USFS Region Rare, S2
(Hydrangeaceae) 4: Sensitive;
BLM (UT):
Sensitive;
USFWS:
former C2
Scrophulariaceae Mimetanthe pilosa hairy mimetanthe G5 Peripheral, S3
Scrophulariaceae Mimulus cardinalis cardinal G5 Peripheral, S1
monkeyflower
Scrophulariaceae Mimulus parryi Parry’s monkeyflower G3G4 Watch, S2
Scrophulariaceae Penstemon higginsii Higgins' penstemon GAG5 T3? Watch, S3?
Scrophulariaceae Penstemon humilis var. Zion penstemon G5 T2T3 USFWS: Watch, 5253
obtusifolius former 3C
Scrophulariaceae Penstemon laevis smooth penstemon G3 Watch, 5253
Scrophulariaceae Penstemon linarioides var. Siler's penstemon G4AT3? Tax. Prob., S3?
sileri
Scrophulariaceae HPenstemon sepalulus littlecup penstemon G2G3 Watch, 5253
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TNC global

Federal

Family Species Common name rank legal status UTCDC status
Selaginellaceae Selaginella underwoodii Underwood'’s spike- G5? Peripheral, S1
moss
Selaginellaceae Selaginella utahensis Utah spike-moss G2G3 USFWS: Watch, S253
former 3C
Solanaceae Chamaesaracha coronopus  false nightshade G5 Peripheral, $1
Umbelliferae Cymopterus multinervatus purple-nerved spring- G5? Peripheral, S2
(Apiaceae) parsley
Umbelliferae Cymopterus purpureus var. Rose’s spring-parsley G3Q USFWS: Watch, S3
(Apiaceae) rosei former 3C
Umbelliferae Lomatium graveolens var. Clark’s lomatium G5? TNR BLM (UT): Rare, S1
(Apiaceae) clarkii Sensitive;
USFWS:
former C2
Valerianaceae Valeriana arizonica Arizona valerian G5? Peripheral, S1
Violaceae Viola clauseniana Clausen’s violet G1 Rare, S1
Violaceae Viola purpurea var. Charleston Mountain G3Q USFWS: Watch, S2
charlestonensis violet former 3C
Vitaceae Vitis arizonica canyon grape G5? Peripheral, S1

List derived from Utah Division of Wildlife Resources (1998) and Welsh (1995). All species are confirmed as present and extant unless indicated “*" (re-
ported) or """ (historical or extirpated).

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 = US 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), In-
frequent (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).

Table 3.4. Noxious weed species of Zion National Park.

Family Species Common name Park status
Compositae (Asteraceae) Carduus nutans musk thistle Reported
Compositae (Asteraceae) Centaurea diffusa diffuse knapweed Present
Compositae (Asteraceae) Centaurea maculosa spotted knapweed Present
Compositae (Asteraceae) Centaurea solstitialis yellow star-thistle Present
Compositae (Asteraceae) Centaurea virgata var. squarrose knapweed Present
squarrosa

Compositae (Asteraceae) Onopordum acanthium Scotch thistle Present
Convolvulaceae Convolvulus arvensis field bindweed Present
Gramineae (Poaceae) Cynodon dactylon Bermuda grass Present
Gramineae (Poaceae) Elymus repens quackgrass Reported
Gramineae (Poaceae) Sorghum halepense Johnson-grass Present

This list is derived from the State of Utah Department of Agriculture and Food (2007) and Dewey and Andersen (2005).
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4 Discussion

The flora of Zion National Park is noteworthy for
having the highest species richness of any NPS
unit in Utah’s Colorado Plateau region, and in
having the greatest number of endemic and rare
species. Much of this diversity can be attributed to
the park’s location at the confluence of three ma-
jor floristic regions: the Colorado Plateau, Great
Basin, and Mojave Desert. Microhabitats, such
as shady cliff faces, hanging gardens, and Chinle
barrens, have also contributed to the park’s high
degree of local endemism (the holotypes of more
than two dozen vascular plant species have been
collected in Zion—the highest number of any
NPS unit in the state). Zion National Park’s flora
has been well documented, thanks to the efforts
of Woodbury (1933), Weight (1937), Nelson
(1976), Meyer (1979), Welsh (1990, 1995), and
nearly 110 other collectors, starting with the pio-
neering work of Marcus E. Jones in 1894. Despite
this long history, new discoveries continue to be
made, with at least 25 species being documented

for the first time since 2003. Currently, the vascular
plant flora of Zion NP consists of 991 vouchered
or reported taxa (Table 1.3.4, Appendix A), with
another 203 species known from similar habitats
in proximity to the park (Appendix B). Should all
of these potential species be found, the flora of
the park would increase by nearly 17%. Many of
the “missing” potential or reported taxa consist
of cryptic species that flower late in the growing
season or occur in undersampled, weedy habi-
tats. Confirmation of reported species should
remain a high priority, as some of these taxa may
ultimately prove to be erroneous. Further herbar-
ium reviews, especially of collections held at the
University of Wyoming and New York Botanical
Garden, would help resolve the status of many
reported taxa. Additional field studies would also
be useful to better refine the abundance and dis-
tribution of species of high management interest
(especially rare plants and invasive non-natives)
and to verify the status of the 38 species thought
to be extirpated or known only from historical
records.
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Appendices

The following appendices contain annotated
checklists of the vascular flora of Zion National
Park. Appendix A lists all species that have been
confirmed for the flora with an authenticated
voucher specimen (including extant and histori-
cal records) or that have been reliably reported
for the park in the literature (Cogan et al. 2004;
Dewey and Andersen 2005; Nelson 1976; Weight
1937; Welsh 1995). Vouchers were examined
from the Zion National Park herbarium (ZION)
and collections from Brigham Young University
(BRY), Utah State University (USU), the Univer-
sity of Nevada—Las Vegas (UNLV), the University
of Wyoming (RM), and the digital museum da-
tabase of the New York Botanical Garden (NY).
Species entries in Appendix A are organized al-
phabetically by family and genus.

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

Appendix C lists species that have been previous-
ly reported for Zion National Park but are now
considered erroneous because they were based
on misidentified specimens or questionable lit-
erature records.

Appendix D contains the same confirmed, his-
torical, and reported taxa as in Appendix A, but
organized by life form rather than by family in or-
der to better meet the needs of NPS interpretive
specialists.

The codes and references for each field in the ap-
propriate 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). Alterna-
tive family names and treatments from other re-
gional floras (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 scientific names and taxonom-
ic concepts are derived from Welsh et al. (2003).
Scientific names are listed in alphabetical rather
than phylogenetic order.

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

Pertinent synonyms are included for species with
alternative scientific names in other recent state
and regional floras (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,
2006¢c; Holmgren et al. 2005; Weber and Witt-
mann 2001). No effort has been made to identify
additional synonyms from monographs and flor-
as 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 typical members of a species at reproductive
maturity. Trees are woody perennials with a sin-
gle 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 multiple years. Annual Forbs
(AnnF) are broad-leaved dicots or monocots
with non-woody stems that complete their life
cycle (mature, flower, and die) in one year. Peren-
nial 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,
flower, and die) in one year. Ferns and fern-allies
(Fern) are non-flowering vascular plants that re-
produce by spores.

Range (Appendices A, B, and C)

Range represents the distribution of a species
within Utah and the state’s contribution to the
plant’s overall global range. Disjunct (Disj) taxa
have their Utah distribution separated from the
main, contiguous portion of their range by a gap
of more than 800 km (ca 500 miles). Introduced
(Intro) taxa are those that are not native to Utah
or North America but have become naturalized
(breeding on their own without human assis-
tance). Local Endemics (LocEn) are taxa whose
entire global range is restricted to an area of less
than 16,500 km? (ca 6,370 mi?, or 1° of latitude x
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2° of longitude). Peripheral (Periph) taxa have a
widespread global distribution but occur at the
margin of their contiguous range in Utah and oc-
cupy 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 km? (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 specialized or uncommon habitats.
Widespread (Wide) taxa have global ranges ex-
ceeding 250,000 km? and occur over at least 10%
of the state.

Park status (Appendices A, C, and D)

Park status identifies whether a species is Pres-
ent (Pres), Historical (Hist), or Reported (Rep)
for Zion National Park. Species are considered
Present if a confirmed voucher or documented
observation has been made within park bound-
aries since 1970. Historical species have been
confirmed with a voucher from the park but have
not been relocated since before 1970. Reported
species are listed for the park in the literature
(Cogan et al. 2004; Dewey and Andersen 2005;
Nelson 1976; Weight 1937; Welsh 1995), but have
not been corroborated with a voucher specimen.
Species that may potentially occur in Zion NP
are listed in Appendix B. Rejected taxa (listed in
Appendix C) have either been falsely reported
(FalsRep) in the literature based on misidentified
herbarium specimens or are considered Ques-
tionable (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
Zion National Park. Abundance data are derived
from Cogan et al. (2004), the Zion National Park
NPSpecies database, 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 park. Common
(Com) taxa have large local populations but may
be restricted to a single vegetation type or do not
occur across the entire park. Uncommon (Unc)
taxa have low-to-medium-sized populations,
typically have a narrow ecological amplitude (or
at least contribute relatively little to total vegeta-
tive cover), or have a small range across the park.
Rare taxa usually have low population numbers
and are restricted to a single location within the

park. A “?” indicates that population size is un-
known.

Source (Appendix A)

Sources are the evidence for the assigned park
status. In the case of Present and Historical taxa,
sources are herbarium records (with collector,
collection number, and repository) that were cor-
roborated during this study. For reported taxa,
the source is a published or unpublished refer-
ence citing the species within the park. Speci-
men repositories include the Zion National Park
herbarium (ZION), 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 first year in which
a species was confirmed or reported to occur in
Zion National Park. This year does not necessar-
ily correspond with the date of the voucher speci-
men cited under Source. “NA” indicates that the
first 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 park, the
place of origin for introduced species, legal sta-
tus, 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 spe-
cies is most likely to be in flower. NA indicates
a species that is a non-flowering fern or gymno-
sperm.

Habitat (Appendix D)

The distribution of species across generalized
habitats in Zion National Park is indicated by an
“x” in the columns Warm Des through Wet and
is derived from the Zion NP vegetation classifica-
tion (Cogan et al. 2004), and Welsh et al. (2003).
Warm Des=Warm Desert shrublands dominated
by blackbrush (Coleogyne ramosissima), four-
wing saltbush (Atriplex canescens) and a variety
of grasses and forbs more typical of the Mohave
Desert ecoregion. PJ/Oak/Sage=Woodlands and
openings dominated by two-needle pinyon (Pinus
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edulis), singleleaf pinyon (P. monophylla), Utah
juniper (Juniperus osteosperma), Gambel oak
(Quercus gambelii), and big sagebrush (Artemisia
tridentata). Mtn Conif=Montane conifer forests
of Douglas-fir (Pseudotsuga mengziesii), ponde-
rosa pine (Pinus ponderosa), white fir (Abies con-

color), and Rocky Mountain juniper (Juniperus
scopulorum). Wet=Wetlands (including hanging
gardens). Additional comments are included for
species that are restricted to a particular soil/geo-
logic type or are found mostly in disturbed sites.
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