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ABSTRACT

A Floristic Survey of the Lichens of the
Spring Mountains, Nevada, U.S.A.

Monica W. Proulx
Department of Integrative Biology, BYU
Master of Science

This thesis is the culmination of a graduate research project involving a floristic survey of
the lichens of the Spring Mountain National Recreation Area (SMNRA), Humboldt-Toiyabe
National Forest, Nevada. The project was based on extensive collections made between 1997
and 2007 as part of an air pollution biomonitoring program and a baseline established by Larry
St. Clair (BYU). The Spring Mountains are a sky island mountain range in the Mojave Desert
located less than an hour northwest of Las Vegas. A floristic survey of the lichen communities
in the Spring Mountains represents a major addition to our understanding of the lichen flora of
the Mojave Desert, a poorly studied region in western North America. This thesis also compares
the lichen flora of the SMNRA with other lichen floras of the Mojave Desert based on a
literature survey of all the lichen studies conducted in the Mojave Desert. The SMNRA species
list represents 58% of the 217 species in 68 genera reported for the Mojave Desert.

This survey of all reported Mojave lichen species reveals several interesting interactions
related to species diversity, substrate, and growth form distribution patterns. These interactions
appear to be influenced by two general factors: Microhabitat conditions and available substrates
— which are further defined by differences in geological substrates, occurrence and development
of woody plant communities, and a combination of environmental factors — elevation,
temperature, precipitation, and insolation. Drier and warmer habitats are generally dominated by
crustose species with some, mostly smaller, foliose taxa in protected microhabitats usually with
shaded or northern exposures. Fruticose species are generally lacking or sparse with smaller
thalli when found in hot and dry habitats. All the fruticose species reported from the Mojave
Desert sites were rare and had very small thalli. Many foliose and fruticose species, with larger,
more complex thalli and thus greater surface area, are more susceptible to higher rates of water
loss and therefore occur less frequently in extreme arid locations. The lichen communities in the
Mojave Desert respond to sharp contrasts in microhabitat conditions with exposed, lower
elevation sites having lower numbers of species along with more drought resistant growth forms
— crustose and squamulose species. The Spring Mountains NRA, with high elevation mountains
and well developed woody plant communities, accommodates a large variety of microhabitat
conditions spread over a complex temperature and moisture gradient. These conditions have
resulted in the highest species diversity (124 species in 48 genera) and the greatest number of
foliose and corticolous species when compared with all of the other Mojave Desert lichen floras.

Keywords: Air quality, biomonitoring, lichens, Mojave Desert, floristic survey,
microhabitat, Spring Mountains National Recreation Area, desert, Las Vegas, air pollution,
species diversity
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Introduction

This thesis is the culmination of a graduate research project involving a floristic survey of
the lichens of the Spring Mountains National Recreation Area (SMNRA), Humboldt —Toiyabe
National Forest, Nevada. The project was based on extensive collections made between 1997
and 2007 as part of an air pollution biomonitoring program and baseline established by Larry St.
Clair (Brigham Young University). The Spring Mountains are located less than an hour
northwest of the Las Vegas metropolitan center, one of the fastest growing urban areas in the
United States. A floristic survey of the lichen communities in the Spring Mountains represents a
major contribution to our understanding of the lichen flora of the Mojave Desert, a poorly

studied region in western North America.

Objectives

The goals of this research project were as follows:

1. The curation and accessioning of the Spring Mountain lichen specimens into the
BYU Herbarium of Nonvascular Cryptogams.

2. Adichotomous key to the lichen genera and species collected in connection with
this study.

3. Descriptions of each of the lichen species of the Spring Mountains National
Recreation Area.

4. Compare the Spring Mountain lichen flora with other published species lists for
the Mojave Desert.

Lichens are symbiotic systems and represent a vital component of many ecosystems - the
Mojave Desert included. Hasse (1913) published the first report of lichens from the Mojave as
part of his survey of the lichen flora of Southern California. More recently, several floristic
surveys have been published for different parts of the Mojave Desert (for map of these, see

Figure 1). Of the following numbers that have been reported, only the data on specimens



confirmed to the species level has been included in the data, charts, tables, and comparisons here.
In 2004 Beyer and St. Clair reported on 3 species in 3 genera from the Spring Mountains, for
clarity they have been included in the Spring Mountain data from the St. Clair biomonitoring
collections (Beyer, St. Clair, 2004). In 1999, Doell reported 63 species in 35 genera from the
Sweeney Granite Mountains Desert Research Center, in the southwestern Mojave Desert, San
Bernardino County, California. A more recent survey of the lichens of the Granite Mountains
and Sweeney Granite Mountain Desert Research Center, reported 75 species in 40 genera; as
well as several lichenicolous and one lignicolous fungus (Knudsen & Werth, 2008). For the
remainder of this thesis and in all charts, the two Sweeney Granite Mountain studies have been
combined for ease of discussion. The Sweeney Granite Mountains studies have been kept
separate in the comprehsive Mojave Desert A southwestern Mojave Desert lichen survey in the
Eureka Peak area of Joshua Tree National Park, Riverside and San Bernardino Counties,
California, added 35 species in 25 genera to a working checklist of over 70 species, 12 of which
were found only on Eureka Peak (Knudsen & La Doux, 2006). Also in the same study of Joshua
Tree National Park, two lichenicolous fungi on new hosts, and one new lichenicolous fungus for
California was reported (Knudsen & La Doux, 2006). In a survey of the southwestern Mojave
Desert at Key’s Ranch, Joshua Tree National Park, San Bernardino County, California, 47
species in 34 genera were reported; with four species new to California (Knudsen & La Doux,
2005). A smaller survey of lichens from several sites near Black Rock Road in northwestern
Arizona, reported 43 species in 25 genera with two previously unreported taxa from a
gypsiferous site (Jackson et al., 2005). A 2002 survey of selected sites in the Mojave National
Preserve, in California reported 40 species in 24 genera. Collections were made primarily from

north-facing basalt flows, rock, on soil and dead wood. The authors predicted that extreme
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Figure 1 All study sites located within the Mojave Desert (Digital Desert).

heat and drought in this location generally precludes lichen growth anywhere except more
protected north-facing exposures (Knight et al., 2002). Finally, Johansen et al. (2001) in their
study of the biological soil crusts of the Mojave Desert suggested that soil surface communities
in the Mojave Desert are generally not as species rich or abundant as similar communities in the
Great Basin and Colorado Plateau. Johansen et al. reported in their survey of 26 sites in and
around Fort Irwin National Training Center, that large portions of this area lacked well
developed soil crust communities. They attributed this situation generally to the impact of off-

road vehicles (Johansen et al., 2001).



Over a ten year period, a lichen air quality biomonitoring program and baseline study was
conducted in the Spring Mountains National Recreation Area, Humboldt Toiyabe National
Forest. Biomonitoring reference sites were established at 15 locations (St. Clair et al., 2007).
The Spring Mountains National Recreation Area and wilderness is located 25 km northwest of
downtown Las Vegas, the largest population center in Southern Nevada. The Las Vegas
metropolitan area contains over a million people and the population of Clark County is over 1.3
million (US Census 2000). Las Vegas had 35 million visitors in 2000 and currently between
4,000 — 6,000 people a month move into Clark County (Las Vegas Convention and Visitors
Authority Research). Establishment of an air quality biomonitoring program and baseline in this
area is essential for effectively monitoring air quality, and related air pollution impacts, in and
around Las Vegas.

The purpose of this research project was to conduct a floristic survey of the lichens of the
SMNRA using the extensive lichen collections made in connection with the aforementioned air
quality biomonitoring program. A floristic survey of this area will prove particularly valuable

for monitoring potential air pollution-related impacts to this unusual island mountain system.



Materials and Methods

Lichens were sampled from all habitats and substrates; soil, rock, bark and lignum. The
collections have been curated and accessioned into the collection at the Brigham Young
University Herbarium of Nonvascular Cryptogams, located in the Bean Life Science Museum.
This project required the use of several chemical and microscopic techniques to confirm species
identifications. Spot tests were used to identify thallus chemistry usually as a preliminary step
before more detailed tests using thin-layered chromatography (Vitikainen, 2001, Orange, 2001).
The most commonly used reagents for spot tests are potassium hydroxide in distilled water,
sodium hypochlorite, and para-phenylenediamine dissolved in ethanol. Spot tests involve the
application of a small amount of the reagent to either the upper cortex and/or the medulla. Color
changes indicate the presence of specific chemicals. Thin layer chromatography (TLC) provides
a more detailed look at lichen secondary chemistry. A small piece of lichen thallus is macerated
in acetone and the extract is then spotted onto an aluminum or glass plate coated with silica gel
using a micropipette. The bottom of the plate is then placed in a solution of one of several
possible organic solvents, which migrate up the plate via capillary action, moving through the
spots and separating the various chemicals according to their molecular weight. The plate is then
sprayed with a reagent to develop the position and color of the various chemicals. These spots
are then compared to spot test results from a lichen with known chemistry included as a control
on the same plate (Orange, 2001). A short and long wavelength UV cabinet is then used to
document and characterize any UV+ chemicals

Microscopic examination of reproductive structures was used to finalize species

identification. Various reproductive features were studied including size, color and numbers of



ascospores per ascus. Nomenclature is based on the most current version of The North American

Checklist by T.L. Esslinger (2009).

Study Site

The Spring Mountains, located in the Nevada the driest state in the union, are so named
for the many springs in the area. Ironically, much of Nevada is underlain by a large scale
groundwater system, the Paleozoic carbonate aquifer (Osborn et al., 2008), and spring snow melt
runoff from the mountains are a significant recharge source to this groundwater flow system
(Osborn et al., 2008). This important aquifer, incidentally, is beneath two controversial,
sensitive, and environmentally impacted areas; Yucca Mountain, the proposed site of
underground nuclear storage, and the Nevada test Site (Osborn et al., 2008).

The Spring Mountains are considered a sky island system. The range is approximately
55 miles long from the NW to the SE corner. Elevation ranges from 1,371 m at the eastern base,
to 3,632 m at the top of Mount Charleston (US Forest Service). The formal boundary of the
Spring Mountains National Recreation Area encompasses 127,880 hectares (US Forest Service).
The Spring Mountains are in the rain shadow of the Sierra Nevada Mountains, but have an
average annual precipitation of 51 cm/yr at the crest of the range, (compared to Las Vegas at 10
cm/yr) (US Forest Service). The mountain range includes 18,000 acres of bristlecone pines, the
largest population in the Intermountain West. In addition, there are various plant communities
which include several endemic species (US Forest Service).

The Spring Mountains are a north-south oriented block faulted range divided by valleys
and are located in the Basin and Range Geomorphic Province (Wilson, 1991). The Spring
Mountains are partially located in the Great Basin, North America’s largest desert (USGS
website). The Great Basin lies between the Sierra Nevada Mountains on the west and the
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Wasatch Mountains on the east, and encompasses approximately 200,000 square miles of
internally draining watershed where any precipitation that falls either evaporates or enters the
groundwater and never reaches the ocean (USGS). The Spring Mountains were formed during
an uplift of the Great Basin that began millions of years ago and has stretched the width of the
basin approximately 100% (USGS). During the uplift period the expansion of the earth’s crust
formed faults to accommodate the increase in surface area; ultimately forming the block faulted
mountains found in the Great Basin today (USGS). Many of these block faulted mountains tilted,
resulting in gentle slopes on one side with a steep drop off the other side (USGS). The NE slope
of the Spring Mountain range drains towards Las Vegas which is in the Lake Meade watershed
and eventually drains into the Colorado River, while the SW slope of the range drains towards
the Pahrump Valley (ESRI). The eastern ridge of the Spring Mountains forms part of the border
of the Great Basin (ESRI).

The Spring Mountains may have experienced significant glacial activity, with the most
recent possibly occurring during the late Quaternary period during two cold trends ca. 30 ka and
60 ka (30,000 and 60,000) years ago (Osborn et al., 2008). There has been some considerable
discussion and controversy concerning glacial versus non-glacial explanations for Quaternary
and pre-Quaternary diamicts (poorly sorted sediment of gravel > 2mm set in fine grains)
occurring in Kyle Canyon in the Spring Mountains (Osborn et al., 2008). Some feel that the
steep valley at the head of Big Falls wash and Kyle Canyon are degraded cirques and that a
lateral moraine forms a ridge at the mouth of Big Falls wash and diamicts in the ridge exposed
by erosion are actually glacial till (Osborn et al., 2008). The mountains themselves are made up

of sedimentary rocks; some from the Precambrian and Mesozoic periods, while most are



Paleozoic marine sedimentary rocks (Wilson, 1991). Area thrust faults run NE-SW and slip

faults run EW (Wilson, 1991).

Collection Sites:

A total of fifteen air quality biomonitoring reference or collection sites (see Figures 2 & 3) were
established in the Spring Mountain National Recreation Area, Humboldt-Toiyabe National
Forest during the 1997, 1999 — 2002 and 2004 field seasons. The following site information is
duplicated in its entirety from the final report submitted to Kate Walker, botanist and air quality
specialist, Humboldt-Toiyabe National Forest (St. Clair, St. Clair & Porter, 2007, pp 2-5).
Collections were made, and reference sites have been established at the following locations:

Site No. 1

19 August 1997. A point .5 km above Deer Creek Campground off of Nevada State Road # 158,
Spring Mountain National Recreation Area (District 5), Humboldt-Toiyabe National Forest,
Clark County, Nevada. GPS reading: 36° 18.460" north latitude; 115° 37.649" west longitude.
Elevation: 2500 m (8202 feet). Collectors: Larry St. Clair, Lyndon Porter, and Kerwin
Dewberry (U.S. Forest Service). Herbarium Numbers: BRY C-35493-35534. Common vascular
plants: Populus tremuloides, Pinus ponderosa, Abies concolor, Juniperus scopulorum, Acer
glabrum, Pinus longaeva, Thalictrum fendleri, Ribes sp., Sambucus sp., Cercocarpus sp.,
Symphoricarpos sp.

Site No. 2

20 August 1997. Along Little Falls Trail (Kyle Canyon), Spring Mountain National Recreation
Area (District 5), Humboldt-Toiyabe National Forest, Clark County, Nevada. GPS reading: 36°
15.442" north latitude, 115° 39.137" west longitude. Elevation: 2650 m (8694 feet). Collectors:
Larry St. Clair, Lyndon Porter, and Kerwin Dewberry (U.S. Forest Service). Herbarium
Numbers: BRY C-35535-35565. Common vascular plants: Acer glabrum, Angelica scabrida,
Populus tremuloides, Abies concolor, Aloysia wrightii, Pinus ponderosa, Mahonia repens,
Quercus gambelii, Cercocarpus intricatus, Glossopetalon clokei, Sambucus sp., Ribes sp.

Site No. 3

6 July 1999. Along trail to Mary Jane Falls, Spring Mountain National Recreation Area,
Humboldt-Toiyabe National Forest, Clark County, Nevada. GPS reading: 36° 16.525' north
latitude; 115° 39.490" west longitude. Elevation: 2225 m (7300 feet). Collectors: Larry L. St.
Clair and Samuel B. St. Clair. Herbarium Numbers: BRY C-37254-37286. Common vascular
plants: Pinus flexilis, Pinus ponderosa, Abies concolor, Sambucus sp., Ribes sp., Acer glabrum,
Cercocarpus intricatus, Populus tremuloides, Symphoricarpos sp.
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Site No. 4

7 July 1999. Clark Canyon, Spring Mountain National Recreation Area, Humboldt-Toiyabe
National Forest, Clark County, Nevada. GPS reading: 36° 19.298’ north latitude; 115° 45.139’
west longitude. Elevation: 1950 m (6398 feet). Collectors: Larry L. St. Clair and Samuel B. St.
Clair. Herbarium Numbers: BRY C-37287-37315. Common vascular plants: Pinus ponderosa,
Abies concolor, Juniperus osteosperma, Pinus monophylla, Cercocarpus intricatus,
Symphoricarpos sp., Ribes sp., Sambucus sp., Purshia mexicana, Chrysothamnus sp., Artemisia
tridentata, Amelanchier alnifolia, Arctostaphylos sp., Ephedra nevadensis, Acer glabrum.

Site No. 5

7 July & 27 August 1999. Wallace Canyon, Spring Mountain National Recreation Area,
Humboldt National Forest, Clark County, Nevada. GPS reading: 36° 17.124' north latitude;
115° 43.693" west longitude. Elevation: 2408 m (7900 feet). Collectors: Larry L. St. Clair
Samuel B. St. Clair, and Dylan B. George. Herbarium Numbers: BRY C-37564-37575, 37605-

10



37613, & 38117-38118. Common vascular plants: Pinus ponderosa, Abies concolor, Juniperus
scopulorum, Acer glabrum, Cercocarpus intricatus, Ribes sp., Sambucus sp., Chrysothamnus sp.,
Symphoricarpos sp., Arctostaphylos sp.

Site No. 6

8 July & 27 August 1999. Carpenter Canyon, Spring Mountain National Recreation Area,
Humboldt-Toiyabe National Forest, Clark County, Nevada. GPS reading: 36° 14.483' north
latitude; 115° 43.882" west longitude. Elevation: 2050 m (6726 feet). Collectors: Larry L. St.
Clair and Dylan B. George. Herbarium Numbers: BRY C-37576-37604. Common vascular
plants: Pinus ponderosa, Pinus monophylla, Abies concolor, Juniperus osteosperma, Juniperus
scopulorum, Forestiera pubescens, Quercus gambelii, Prunus virginiana, Purshia mexicana,
Artemisia tridentata, Cercocarpus intricatus, Chrysothamnus nauseosus, Acer glabrum, Salix
lutea, Garrya flavescens, Ephedra sp.

Site No. 7

26 August 1999. Mack’s Canyon, Spring Mountain National Recreation Area, Humboldt-
Toiyabe National Forest, Clark County, Nevada. GPS reading: 36° 21.660' north latitude; 115°
40.286" west longitude. Elevation: 2316 m (7600 feet). Collectors: Larry L. St. Clair and Dylan
B. George. Herbarium Numbers: BRY C-37535-37563. Common vascular plants: Pinus
ponderosa, Abies concolor, Juniperus osteosperma, Juniperus scopulorum, Acer glabrum,
Tetradymia canescens, Cercocarpus intricatus, Purshia tridentata, Sambucus sp.,
Chrysothamnus sp., Symphoricarpos sp., Opuntia sp.

Site No. 8

2 August 2000. Wheeler Pass, Spring Mountain National Recreation Area, Humboldt-Toiyabe
National Forest, Clark County, Nevada. GPS reading: 36° 23.450" north latitude; 115° 47.805
west longitude. Elevation: 2347 m (7700 feet). Collectors: Larry L. St. Clair and Samuel B. St.
Clair. Herbarium Numbers: BRY C-38188-38210. Common vascular plants: Cercocarpus
intricatus, Cercocarpus ledifolius, Amelanchier utahensis, Pinus monophylla, Quercus gambelii,
Pinus ponderosa, Artemisia tridentata, Yucca sp., Ephedra sp., Symphoricarpos sp., Opuntia sp.,
and Arctostaphylos sp.

Site No. 9

3 August 2000. Vicinity of Bonanza Peak Trailhead and Whiskey Spring, Spring Mountain
National Recreation Area, Humboldt-Toiyabe National Forest, Clark County, Nevada. GPS
reading: 36° 22.966" north latitude; 115° 44.458" west longitude. Elevation: 2286 m (7500 feet).
Collectors: Larry L. St. Clair and Samuel B. St. Clair. Herbarium Numbers: BRY C-38211-
38234. Common vascular plants: Pinus ponderosa, Pinus monophylla, Cercocarpus intricatus,
Abies concolor, Quercus gambelii, Artemisia tridentata, Amelanchier utahensis, Chrysothamnus
nauseosus, Ribes sp., Opuntia sp., Sambucus sp., Symphoricarpos sp.,
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Site No. 10

3 August 2000. Vicinity of Mud Springs, Spring Mountain National Recreation Area,
Humboldt-Toiyabe National Forest, Clark County, Nevada. GPS reading: 36° 22.322" north
latitude; 115° 40.996" west longitude. Elevation: 2256 m (7400 feet). Collectors: Larry L. St.
Clair and Samuel B. St. Clair. Herbarium Numbers: BRY C-38235-38262. Common vascular
plants: Pinus monophylla, Pinus ponderosa, Juniperus osteosperma, Juniperus scopulorum,
Purshia tridentata, Purshia mexicana, Cercocarpus intricatus, Populus angustifolia,
Amelanchier alnifolia, Tetradyma canescens, Abies concolor, Rosa woodsii, Artemisia tridentata,
Forestiera pubescens, Ribes sp., Symphoricarpos sp.

Site No. 11

3 September 2001. Along trail to Griffith Peak, Spring Mountains National Recreation Area,
Humboldt-Toiyabe National Forest, Clark County, Nevada. GPS reading: 36° 13.206" north
latitude; 115° 35.893" west longitude. Elevation 2591 m (8500 feet). Collectors: Larry L. St.
Clair, Katherine S. St. Clair, Cheryl Beyer (USFS employee). An elemental anlysis sample was
also collected about 1 km back along Harris Saddle Road from Griffith Peak Trailhead (11a).
Herbarium Numbers: BRYC- 39078-39110. Common vascular plants: Abies concolor,
Amelanchier utahensis, Arctostaphylos pungens, Artemisia tridentata, Ceanothus martinii,
Cercocarpus ledifolius var. intermontanus, Chrysothamnus spp., Ephedra viridis, Eriogonum sp.,
Garrya flavescens, Petradoria pumila var. pumila, Physaria chambersii, Pinus monophylla,
Quercus gambelii, Ribes cereum var. cereum, Symphoricarpos oreophilus, Tetradymia
canescens, Viguiera multiflora var. nevadensis.

Site No. 12

12 September 2001. Vicinity of Trout Canyon, Spring Mountains National Recreation Area,
Humboldt-Toiyabe National Forest, Clark County, Nevada. GPS reading: 36° 11” 03.238" north
latitude; 115° 40" 29.360" west longitude. Elevation 2591 m (8500 feet). Collector: Cheryl
Beyer (USFS employee). Herbarium Numbers: BRYC- 39111-39148. Common vascular plants:
Pinus monophylla, Juniperus osteosperma, Artemisia tridentata, Ephedra viridis, Amelanchier
utahensis, Garrya flavescens, Opuntia phaecantha, Festuca rubra, Tetradymia canescens,
Quercus gambelii, Pushia mexicana var. stansburiana.

Site No. 13

2 July 2002. Vicinity of Big Timber Springs, Spring Mountains National Recreation Area,
Humboldt-Toiyabe National Forest, Clark County, Nevada. GPS reading: 36° 27.713" north
latitude; 115° 55.908" west longitude. Elevation 1846 m (6000 feet). Collectors: Larry L. St.
Clair, Katy B. Knight, and Katie S. St. Clair. Herbarium Numbers: BRYC-39150-39179
(Collection Numbers: St. Clair 13295-13324). Common vascular plants: Pinus monophylla,
Juniperus osteosperma, Artemisia tridentata, Purshia mexicana, Ephedra sp., Tetradymia sp.,
Yucca spp., Opuntia sp., Purshia tridentata.
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Site No. 14

23 November 2002. Crystal Spring Canyon, Spring Mountains National Recreation Area,
Humboldt-Toiyabe National Forest, Clark County, Nevada. GPS reading: 36° 25.607" north
latitude; 115° 58.434" west longitude. Elevation 1600 m (5200 feet). Collectors: Larry L. St.
Clair and Rieta J. St. Clair. Herbarium Numbers: BRYC- 39697-39720 (Collection Numbers: St.
Clair 13842-13865). Common vascular plants: Pinus monophylla, Yucca spp., Cholla cactus,
Ephedra sp., Juniperus osteosperma, Opuntia sp., Purshia tridentata, Eriogonum sp., Artemisia
tridentata, Chrysothamnus spp., Coleogyne sp. Note: Due to access limitations a follow-up
survey at this site was not possible.

Site No. 15

4 July 2004. Bristlecone Loop Trail, Spring Mountains National Recreation Area, Humboldt-
Toiyabe National Forest, Clark County, Nevada. GPS reading: 36° 18.618" north latitude; 115°
40.629" west longitude. Elevation 2642 m (8668 feet). Collectors: Larry L. St. Clair, Samuel B.
St. Clair, Kathyrn B. Knight, and Benjamin D. St. Clair. Herbarium Numbers: BRYC- 49198-
49204 (Collection Numbers: St. Clair 15674-15680). Common vascular plants: Pinus ponderosa,
Pinus longaeva, Abies concolor, Populus tremuloides, Acer glabrum, Symphoricarpos
longiflorus, Ribes velutinum, Chrysothamnus nauseosus, Rosa woodsii, and Sambucus caerulea.
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Results
To date, 127 lichen species from 48 genera have been identified from 15 study sites, with
a handful more still under study. The flora is dominated by crustose forms (55.5%), followed by
foliose (33.3%), and squamulose (9.6%), and 1.6% fruticose. Lichens were sampled from all
habitats and substrates: soil, rock, bark and lignum, with 59.6 % of the species occurring on rock,
33.3% on bark/lignum and 6.3% on soil and .8% on moss.

The following genera were included in this study:

Acarospora, 6 species Lecanora,16 species Polysporina, 1 species
Adelolecia, 1 species Lecidea, 2 species Psora, 3 species
Anaptychia, 1 species Lecidella, 3 species Rhizoplaca, 3 species
Aspicilia, 4 species Lichinella, 1 species Rinodina, 5 species
Buellia, 2 species Lobothallia, 2 species Sarcogyne, 3 species
Caloplaca, 6 species Melanelia, 1 species Seirophora, 1 species
Candelariella, 6 species Melanohalea, 4 species Solarina, 1 species
Carbonea,1 species Parmeliopsis, 1 species Staurothele, 3 species
Catapyrenium,1 species Peltigera, 1 species Strangospora, 1 species
Circinaria, 2 species Phaeophyscia, 3 species Toninia, 2 species
Cladonia, 1 species Physcia, 7 species Umbilicaria, 1 species
Collema, 5 species Physciella, 1 species Ushea, 2 species
Dermatocarpon, 4 species Physconia, 2 species Xanthomendoza, 2 species
Dimelaena, 1 species Placidium, 1 species Xanthoparmelia, 2 species
Hyperphyscia, 1 species Placopyrenium, 1 species Xanthoria, 3 species
Lecania, 1 species Pleopsidium, 1 species Xylographa, 1 species

Lichen collections from the Spring Mountains were identified or confirmed. The BRY
herbarium number is followed by a 2-3 letter designation indicating the collection site: (BL -
Bristlecone Loop Trail, BP — Bonanza Peak Trailhead at Whiskey Springs, CaC — Carpenter
Canyon, CC — Clark Canyon, CS — Crystal Springs Canyon, DC — Deer Creek Campground, GP
— Griffiths Peak, LF — Little Falls, MC — Mack’s Canyon, MJ — Mary Jane Falls, MS — Mud
Springs, TC — Trout Canyon, TS — Big Timber Springs, WC — Wallace Canyon, WP - Wheeler

Pass). Finally the collection number is included — ““St. Clair”.
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10.

11.

12.

13.

14.

15.

16.

Acarospora badiofusca (Nyl.) Th. Fr.,
BRYC: 38224 BP, 39090a GP, 35538
LF, 37549b MC

Acarospora brouardii B. de Lesd.,
BRYC: 39704 CS

Acarospora fuscata (Schrader) Arnold,
BRYC: 39719 CS, 39084 GP, 37261
MJ, 39156 TS, 39179 TS

Acarospora glaucocarpa (Ach.)
Korber, BRYC: 35500 DC
Acarospora macrospora (Hepp) A.
Massal. ex Bagl., BRYC: 37301 CC
Acarospora strigata (Nyl.) Jatta,
BRYC: 37304 CC, 39699 CS, 39714
CS, 38247 MS, 39138a TC, 37567
wcC

Adelolecia sonorae Hertel, BRYC:
35530 DC

Anaptychia elbursiana (Szatala) Poelt,
BRYC: 37305 CC, 35513 DC
Aspicilia cinerea (L.) Koérber, BRYC:
37586 CaC, 37553 MC

Aspicilia desertorum (Kremp.)
Mereschk., BRYC: 39710 CS, 35545
LF, 38196 WP, 38199 WP

Aspicilia fumosa Owe-Larss. & A.
Nordin, BRYC: 37592 CaC

Aspicilia verrucigera Hue, BRYC:
35526 DC

Buellia badia (Fr.) A. Massal. BRYC:
39177 TS

Buellia disciformis (Fr.) Mudd,
BRYC: 35518 DC, 37278 MJ
Caloplaca atroalba (Tuck.) Zahlbr.,
BRYC: 35560 LF, 37256 MJ, 37267a
MJ

Caloplaca cerina (Ehrh. ex Hedwig)
Th. Fr., BRYC: 39088a GP, 35556a
LF, 37285 MJ
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20.

21.

22.

23.

24,

25.

26.

27.

28.

Caloplaca ferruginea (Hudson) Th.
Fr., BRYC: 37556a MC, 37283 MJ
Caloplaca fraudans (Th. Fr.) H.
Olivier, BRYC: 39092 GP, 39094 GP,
39111 TC, 39154a TS, 37575a WC,
37566 WC

Caloplaca saxicola (Hoffm.) Nordin,
BRYC: 39700 CS, 37550 MC, 38252
MS, 39143 TC, 3