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| NTRODUCTI ON

Little information on the lichens is available for the general
area of the Em grant W /I derness, except for the Yosemte Valley
(ca.40 kmto the south). Tuckerman (1882) reported on various
lichens collected in the Yosemte Valley by Bol ander, and Hasse
made a nunber of collections fromthat area around the year 1900.
Since then, various workers, including Hale, Nash, Thiers, and
Wet nore, have collected |ichens from Sonora Pass or other localities
in this general region of the Sierras, but have not published any
information on these collections. Thus the present study wl|
provi de useful baseline data on the |lichens of this area.

STUDY AREA

The Em grant W/l derness is |located to the east of the town of
Sonora, and extends up to the crest of the Sierras.

Al'l of the rocks in the Em grant W derness are siliceous; nost
are granitic, but volcanic rocks outcrop in several areas. The
i nvol venment of |ichens in primary succession on granite outcrops in
the southern Sierras is described by Rundel (1975).

Vascul ar Vegetation

Gui des to the vascul ar vegetation of the Sierras in general
are given by Peterson & Peterson (1975) and Rundel, et al. (1977).
Most of the Wl derness is Abies-Pinus forest (upper nontane-
subal pi ne type at the higher elevations, Sierran nontane type at the
| ower elevations). A few al pine communities occur at the highest
el evations, which are rather inaccessible.

Several tree species provided major substrates for |ichens
in this WIlderness: Abies concolor (Wiite Fir), Abies nmagnifica (Red
Fir), Calocedrus decurrens (lncense Cedar), Pinus jeffreyi (Jeffrey
Pine) P. ponderosa (Yellow Pine) and P. contorta (Lodgepol e Pine).
The various shrub species (e.g., Arctostaphylos spp.) have few if
any lichens on them probably because they are covered by snow
during nuch of the year.

Qutside the W1 derness, Sierran Yell ow Pine Forest (Pinus
ponder osa) dom nates at noderate el evati ons al ong H ghway 108,
and Bl ue Oak-Di gger Pine Forest (Quercus dougl asii-Pinus sabiniana)
dom nates at | ower elevations around the town of Sonora.

Fire History and Pollution Exposure

Data on the fire history of the Sierras are presented by Wagner
(1961).



The Emi grant W/l derness lies within the Muntain Counties
Air Basin (previously a part of the Sacramento Valley Air Basin).

I nformati on on acid deposition in the Sierras is presented by
Lawson & Wendt (1982) and several other studies. Mnitoring stations
close to the Em grant W | derness are located in the vicinity of
Yosem te National Park (California Network and National Network),
installed in 1983 and operated by the National Park Service. An ARB
snow survey station is |ocated at Manmmoth Mountai n. The near est
"active site" for nonitoring acid deposition (NADP/NTN, 1989) is
al so at Yosemte National Park (1408 m el evati on; established in
1981), at a considerably |lower elevation than the Em grant
W | der ness.

Air pollution inpacts in the Em grant W derness are nost
likely to be chronic Io\v-level effects of acid precipitation and
oxi dant pollution originating primarily from maj or urban
centers on the California coast. Sone |localized effects from
the cities and roads in the Sonora area and Hi ghway 108 can al so be
expect ed.

METHODS

The nmethods used in this study are based on those in the
Oct ober 17, 1988 draft Lichen Mnitoring Protocol for U S. Forest
Service Region 5, with sone nodifications as described in the
general report.

A total of over 300 lichen specinens were collected in various
localities within the WI derness and about 350 in areas adjacent
to the Wl derness, nostly between Long Barn and Sonora Pass (Fig. 1;
Appendi x A).

A limted nunber of transects and quadrats were established for
| ong-term nonitoring of the lichen vegetation. The data
fromtransects on trees are presented in Appendi x D; descriptions of
guadrats on rock are given in Appendi x E.

Sanpl es of Unbilicaria polyrrhiza (fromlocality 2) and Letharia
spp. (fromlocality 5) were collected for el enment anal yses.

RESULTS AND DI SCUSSI ON

Over 90 species of lichens were found within the Em grant
W | derness. A nmmjor portion of these were crustose species.



Di stribution of Lichens by Substrate and Habit at

Speci es on bark or wood

About 10 species of |ichens were found on bark or wood in
the Wl derness. OF these, by far the nost conspicuous and abundant
macrolichens in nost parts of the Wl derness (especially on the
trunks of coniferous trees) were Letharia spp. The lower limt
of Letharia spp. on the trunks (at about 1-2 m above the ground)
reflects the I evel to which snow persists (Rundel, et al., 1977). At
a few sites, Hypogymia i nshaugii was conspi cuous, but nostly
confined to branches in the canopy (and thus not suitable for
inclusion in transects). The only pollution-sensitive corticol ous
speci es that was reasonably suitable for transect studies, Bryoria
abbrevi ata, occurred mainly on a few trees and rarely was very
abundant. Anmobng the crustose species, Lecanora spp. dom nated,
especially on fir.

Several species occurred on both fir and incense cedar, (wthin
and outside of the WIlderness): Bryoria abbreviata, Hypogymia
i mshaugi i, Lecanora spp., Letharia spp. and Mel anelia subolivacea.
Few |l ichens occurred on pine: Letharia spp., and (adjacent to the
W | der ness) Hypogymmi a i nshaugii and Tuckernmannopsis nerrilii.

Wthin the WIlderness, at the Cherry Lake site, Melanelia
subol i vacea, Physcia biziana and Xanthoria fallax were conspi cuous
foliose species on oak.

Hypocenonyce spp. were found nmainly on charred wood of incense
cedar or other conifers.

Species on soil, noss or hunus

Only a few species of lichens (15) were found on soil, noss or
humus (usually in cracks in rocks). Cladonia spp., Lepraria spp.,
Mel anelia el egantula, Peltigera rufescens, Physcia spp., Physconia
spp., and Psora ni pponi ca were abundant on soil or noss, especially
in cracks of the rocks, at the edge of the W/ derness at the
begi nni ng of Kennedy Meadows, along with | ess abundant species such
as Cal opl aca sp., Phaeophyscia sp. and Toninia sp. In a few areas at
the Cherry Lake site, Cladonia chl orophaea, Leptogium spp.
Parneliella cyanol epra and Peltigera sp. were found on npss over
rock on steep, shaded faces.

Speci es on rock

By far the | argest proportion of |ichen species in the
W | derness were found on granitic rock. A few taxa, especially
species of Aspicilia, Lecidea and Rhi zocarpon, are ubiquitous




t hroughout the W1 derness. Ot her conmmon and w despread saxi col ous
speci es include Lecanora polytropa, L. pseudonellea and L. sierrae,

Unbi licaria spp. Mbst of the other species were nore restricted, and
of ten not very abundant.

Several groups of saxicol ous species on granite occurred
mai nly at the highest elevations: Pseudephebe spp., Sporostatia
t estudi nea, Sonme of these species, especially Acarospora chlorophana
and Unbilicaria polyrrhiza, are restricted to vertical or
over hangi ng surfaces. Unbilicaria virginis is restricted to very
shaded habitats on or underneath overhangi ng faces of |arge rocks.

Ot her saxicol ous species with definite habitat preferences
i ncl ude Der mat ocarpon miniatum (crevices exposed to seepage, on
steep faces), and Placynthium asperellum (noist, shaded
surfaces). Two lichens, Staurothele fuscocuprea and Verrucaria sp.,
occur only on surfaces that are periodically submerged by running
wat er .

Quite a few species that occurred on vol canic rock were
not found on granitic rock, although this may be due to other
features of the habitat at the volcanic rock sites rather than
to substrate type per se. The only volcanic rock site exam ned
within the WI derness, at Cooper Peak, had a luxuriant and rich
lichen flora. The conspicuous bright orange |ichens, Cal oplaca
nodesta, C. saxicola, C._ trachyphylla, Xanthoria candelaria, X._
el egans and X. fallax, were abundant on vol canic rocks at Cooper
Pea~, but appeared to be rare or absent el sewhere in the WI derness.
These species are typical of sites enriched by nitrogen and ot her
substances from ani mal wastes, as is the case with the |arge

vol cani ¢ outcrops at Cooper Peak.

Conpari son with Adjacent Areas

Coll ections made in several areas adjacent to the Em grant
W | der ness consi st of many of the sanme species (including nost
of the nore common and w despread ones) found within the w | derness
boundary, plus several other taxa. The diversity and abundance
of Iichens on trees appeared to be greater at these sites, which are
nostly at | ower elevations, than in the wilderness itself.

Col Il ecti ons made by Nash at the Fraser Flat canpground off
Hi ghway 108 include several other species not found at the
wi | derness sites: Tuckermannopsi s canadensi s and Ochrol echi a
androgyna (on Jeffrey Pine), Bryoria frenontii, Cal oplaca cerina,
Candel ari ella xant hosti gma, several Lecanora species, and
Tucker mannopsi s platyphylla (on Wite Fir). My own collections from
the winter sports area a few mles southwest of Fraser Flat also
i ncluded quite a few nore species on bark or wood, such as




Tuckermannopsis nerrillii (on White Fir), Calicium adaequatum
Candel ari a concol or, Lecanora saligna, and Xanthoria pol ycarpa

(on incense cedar), and the Physcia tenella group (on oak),

in addition to Bryoria abbreviata, Hypogymi a i nshaugii, and

Mel anelia spp. (on various trees). Other species found on fir at
sites adjacent to the Wl derness include Ahtiana sphaerosporella and
Buellia spp. (Crabtree Road), and Chrysothrix candelaris and
Parnmelia sulcata (Herring Creek. Road). A nore thorough exam nation
of trees, especially near the Cherry Lake site, is likely to show
that some of these species also occur within the W1 derness.

At npderate elevations not far outside the WI derness, several

foliose lichens, including Hypogymia i nshaugii, that were not
common in the WI derness, were abundant on oaks and ot her trees.
At the | ower elevations, around Sonora, a luxuriant |lichen flora,

dom nat ed by Physconia spp. and including many species not found in
the vicinity of the W1l derness, such as Flavopunctelia flaventior,
occurred on oak.

One volcanic rock site exam ned adjacent to the WI derness,
near Fraser Flat, also had a rich lichen flora with several species,
such as Acarospora cf. schleicheri, that were not found on granite
in or near the W| derness. However, this site was at a | ower
el evation than nost of the granitic areas exam ned within or
adj acent to the Wl derness. Peltigera species (found only rarely
within the WI derness) were abundant on soil in the forest at this
site. Psora californica also occurs on soil there.

Granitic rocks at noderate el evations adjacent to the
W | derness generally had a flora simlar to that found w thin
the Wl derness. However, the rocks along the edge of a creek at the
Clark Fork" site were covered by several species not found within
the Em grant W/ derness, including Dernmatocarpon |uridum and
Phaeophysci a decolor. Granitic rocks around Sonora, at nuch
| ower el evations than the W I derness, were covered by a diverse
assenbl age of |ichens, such as Lecanora nellea and various
Xant hoparnelia species, that were not found at the higher
el evati ons.

Due to time limtations, no collections were made fromthe
hi ghest el evation sites in the Em grant W I derness, which are
| ocated along the crest of the Sierras and are rather inaccessible.
Such high elevation sites are likely to have a sonmewhat different
lichen flora than that found el sewhere in the area, including
nore truly al pine species. In the vicinity of Sonora Pass, at 2800-
2925 m el evation, the lichen flora on rock includes taxa such as
Der mat ocar pon cf. | eptophyllum Physcia dubia, Pseudephebe spp., and
Rhi zopl aca nel anopht hal ma; Cat apyreni um | achneum occurs there on
soil .




Most of the common |ichen species in the Em grant W I derness
are wi despread in the Sierra Nevada Muntains, and are al so known
from Sequoi a National Park (vletnore, 1985), the Eastern Brook
Lakes vJatershed (Ryan, 1990), and the Desol ati on W derness (Ryan,
unpubl i shed). The lichen flora of the Em grant W/I derness appears to
be sonmewhat | ess diverse than that of Sequoia National Park. The
conparatively low diversity in the Em grant Wl derness is
nost likely due to the dry conditions and small anmount of variation
i n habitats.

Pol lution Sensitivity

I nformati on on the pollution sensitivity of particul ar species
is given in the general report.

Of the species found within the Em grant W derness, the ones
likely to be nost sensitive to sulfur dioxide include: Acarospora
chl or ophana, Physconi a spp., Rhizoplaca nel anopht hal ma, and
Xant horia el egans. A few others can al so expected to be at | east
noderately sensitive to sul fur dioxide: Cladonia finbriata, Phvscia
caesia, and Xanthoria fall ax.

Bryoria abbreviata is likely to be nost sensitive to oxidant
pol lutants; Cladonia spp., Leptogiumcalifornicum and Peltigera
ruf escens may al so be at |east noderatively sensitive to oxidants.
None of the lichens in the Em grant W I derness show obvi ous signs of
damage or deterioration that m ght be attributable to pollution,
with the possible exception of Hypogynmnia i nshaugii, sonme speci nens
of which were distorted and rugose, simlar to material fromthe Los
Angel es area exposed to obvious heavy pollution. The few species in
the Emi grant W/ derness that are known to be at |east noderately
sensitive to one or nore pollutants are rather rare in this
W | derness, and several species known to be tolerant to pollutants
are quite common in this WIderness. However, at present, due to the
i nsufficient amount of historical information on lichens in the
Sierra Nevada Muntains, there is no evidence that these patterns in
the lichen flora are due to pollution. Many of the nore sensitive
| ichen taxa are characteristic of environnments that are nore noi st
than those in the Sierras.

Sone idea of the lichen flora that existed in the [ate 1800's
and early 1900's in the general part of the Sierra Nevada Muntai ns
where the Em grant Wl derness is |ocated today can be gai ned
from exam nation of the list of species reported from Yosenite
Valley fromthat time period (Appendix G . Many of the species
in that list occur today in the Em grant W/ derness or vicinity.



CONCLUSI ONS

The presence of several. |lichen species of known or probable
sensitivity and the | ack of obvious synptons of pollution damage to
the lichens indicates that the present |evel of pollution in the
Em grant W | derness is not severe.

Recommendati ons for Future Long-Term Monitoring

Additional plots for long-termnonitoring can be set up in
several areas of the Em grant W/ derness.

The only suitable species for transects on trees are Bryoria
abbrevi ata, Hypogynmnia inshaugii, and Letharia spp. on conifers
and Mel anelia subolivacea on oaks at site 5 (Cherry Lake). Letharia
spp. could also be used at sone of the other localities. The keys of
Hal e & Cole (1989) can be used for identification of these species.

Several distinctive species can probably be used for additional
quadrats at site 4 (Cooper Peak): Acarospora chlorophana (bright
greenyel low with pal e apothecia), Cal oplaca saxicola and C.
trachyphylla (both bright orange |obed crusts; C. trachyphylla has
broader, nmore flattened | obes) and Xanthoria el egans (al so bright
orange; | obes can be renpved intact with a razor bl ade; apothecia
usual ly present), Rhizoplaca nel anophthal ma (pal e greenish foliose
wi th blui sh apothecia), and Pseudephebe pubescens (bl ackish
fruticose). At other sites, Acarospora chlorophana, Lecanora sierrae
(pal e greenish | obed crust), L. pseudonellea (yellow brown or
orangi sh | obed crust), Pseudephebe spp., and Xant hoparnelia lineola
(pal e green-yellow foliose) may be suitable. Species of Urbilicaria
are al so suitable, though the species may be difficult to
di stingui sh, except for U. polyrrhiza (dense mat of black hol df asts
on underside) and U. virginis (upper side pale grayish, under side
pi nki sh with scattered holdfasts) at site 2 (Burst Rock) and U.
phaea (upper side medium brown, snooth) at nost of the sites.




APPENDI X A:
LI CHEN COLLECTI NG LOCALI TI ES

The | ocations of these sites are shown in Fig. 1. Accession
numbers are those of Ryan.

Em grant W derness
Tuol ume Co.: Stanislaus National Forest:

1. Sonora Pass quad: Edge of Em grant W | derness: Kennedy

Meadows: Huckl eberry Trail. 38°17" 30"N, 119°44'W Sec. 12 T 5N R 20E
1950- 2025 m (6500-6850 ft) elev. Granite rocks. White Fir, Jeffrey
Pine, Incense Cedar. 10 August 1989 Nos. 23952-24063; 14 August
1989, Nos. 24521-24550.

2. Pinecrest NE quad: Edge of Em grant W/ derness: Burst Rock.
38°12" N, 119°52'30"W Sec. 15 T 4N R 19E. 2750 m (9150 ft) elev.
Granite rock. Red Fir, Lodgepole Pine. 12 August 1989. Nos. 24104-
24191.

3. Pinecrest NE quad: Edge of Em grant W/ derness: Cooper Meadow.
38°14' N, 119°52°W Sec. 3 T 4N R 19E. 2800-2825 m (8600-8700 ft)
elev. Granite rocks. Scattered Red Fir and Lodgepol e Pine. 15 August
1989. Nos. 24551-24556.

4. Pinecrest NE quad: Edge of Em grant W I derness: Cooper Peak.

38°14' N, 119°52°'W Sec. 35 T 5N R 19E. 2775-2800 m (9100-9150 ft)
el ev. Vol canic rocks. Juniper. 15 August 1989. Nos. 24557-24597.

5. Cherry Lake North quad: Edge of Em grant W/ derness: Above north
end of Cherry Lake. 38°02' N, 119°54'45"W Sec.

17 T 2N R 19E. 1800-1875 m (6000-6200 ft) elev. Ganite rocks. Qaks,
Manzani ta, Pines, White Fir, Incense Cedar. 16 August 1989. Nos.
24598- 24629.

Areas Qutside the Em grant W /I der ness
Tuol utmme Co., Stanislaus National Forest:

Pi necrest NE quad: 0.3 mles up road from Aspen Meadow to Crabtree
Canmp (4N26), 3 mles ESE of Pinecrest. 38°10' 30"N, 119°56'W Sec. 25
T 4N R 19E. 2200 m (7400 ft) elev. Ganite rocks. Wiite Fir, Jeffrey
Pine. Along creek, shaded. 11 August 1989. Nos. 24064-24103.

Strawberry quad: Wnter Sports Area, near short paved road | eadi ng
downhill fromnorth side of Hw 108, 3.0 m | es sout hwest of Fraser



Fl at Canmpground, 0.5 m S of Bald Mountain. 38°08' N, 119°04' 30"W
Sec. 3 T 3NR 17E. 1700 m (5600 ft) elev. Vol canic rocks. Ponderosa
Pi ne, Oaks, Incense Cedar, etc. Mostly open. 13 August 1989. Nos.
24350- 24455.

Pi necrest NE quad: Herring Creek Road (4N12), 4.5 mles fromHw 108
(just before pavenent ended). 38°13' N, 119°58'W Sec. 2 T 4N R 19E.
2100 m (7000 ft) elev. Granite rocks. VWhite Fir, Jeffrey Pine.
Mostly shaded. 13 August 1989. Nos. 24456-24474.

Sonora Pass quad: Along north side of Hwy 108, near Snowcourse
345, bel ow Sonora Pass. 38°19.9’' N, 119°39.2'W 2800 m (9200

ft) elev. Sec. 34 T 6N R 21E. Granitic rocks. 5 October 1989. Nos.
24673 -24674.

Tuol ume Co., not in Stanislaus National Forest:

Lambert Lake Road, south of Tuolumme Road, about 3 m | es ESE
of Sonora. 37°57'N, 120°19'W 600 m (2000 ft) elev. Granitic rocks.
Oaks. 2 COctober 1989. Nos. 24690-24721.

Grounds of Forest Service Supervisor's Ofice, Geenley Road,
Sonora. 37°59'N, 120°22'W 600 m (2000 ft). Ganitic rocks. Oaks. 16
August 1989. 24722-24730.

Al pi ne Co., Stanislaus National Forest:

Di saster Peak quad: Edge of Carson-lceberg W I derness: End
of Clark Fork Road, on north side of road. 38°25' N, 119°45'W 2000 m
(6500 ft) elev. Granite rocks. 13 August 1989. Nos. 24630-24672.



Figure 1. Sampling site locations in the Emigrant Wilderness
and vicinity.
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APPENDI X B:
LI ST OF LI CHEN SPECI ES | N EM GRANT W LDERNESS

Nunbers 1 through 5 after the species nanes refer to localities
listed in Appendi x A

Acar ospora chl orophana (Wahl enb. ex Ach.) Mssal.--On granitic rock,
2, and volcanic rock, 4. On vertical or overhanging faces.

Acarospora fuscata (Nyl.) Arnold--On granitic rock, 1.

Acar ospora thamina (Tuck.) Herre--On granitic rock, in smal
crevices, 1, 2.

Acarospora sp. (brown thallus)--On vol canic rock, 4.

Aspicilia caesiocinerea (Nyl. ex Mallbr.) Arnold--On granitic rock
2.

Aspicilia cinerea (L.) Korber--On granitic rock, 1.

Aspicilia mastrucata--On granitic rock, 1, 2.

Aspicilia spp.--On granitic rock, 1, 2, 3, 5; on volcanic
rock, 4.

Bel |l enerea al pina (Sornmerf.) Clauz. & Roux--On granitic rock, 2.

Bryoria abbreviata (Mull. Arg.) Brodo & D. Hawksw.--On bark or wood
of Abies, 5.

Buellia semtensis Tuck.--On granitic rock, 1.

Cal opl aca cl adodes (Tuck.) Zahlbr.--On granitic rock, 1, and on
vol canic rock, 4.

Cal opl aca epithallina Lynge--On other lichens, over rock, 4.

Cal opl aca jungermanni ae (Vahl) Th. Fr.--On npbss over rock, 1.

Cal opl aca cf. npdesta (Zahlbr.) Fink--On granitic rock, 1; on
vol canic rock, 4.

Cal opl aca saxicola (Hoffm) Nordin--On volcanic rock, on steep to
vertical faces exposed to manuring, 4.

Cal opl aca trachyphylla (Tuck.) Zahlbr.--0On vol canic rock, on steep
to vertical faces exposed to manuring, 4.




Candel ariella rosulans (Mull. Arg.) Zahlbr.--On granitic rock, 1, 2
on vol canic rock, 4.

Cl adoni a cf. chlorophaea (Florke ex Sonrnerf.) Sprengel--On noss
over rock, shaded, 5.

Cladonia finbriata (L.) Fr.--On soil over granitic rock, 1.

Der mat ocarpon m niatum (L.) Mann--On granitic rock, 1, 3.

Der mat ocar pon reticul atum Magnusson--On granitic rock, 1, 3.

Der mat ocar pon sp. On granitic rock, 3.

Di nel aena thysanota (Tuck.) Hale & Culb.--On granitic rock, 1.

Hypocenonyce ant hracophila (Nyl.) P. James & G Schneider In G
Schnei der--On wood (often charred), 1.

Hypocenonmyce scalaris (Ach. ex Liljeblad) M Choisy--On wood of

Cal ocedrus (often charred), 5.

Hypocenonyce sp. (undescri bed?)--0On wood of Cal ocedrus, 5.

Hypogymi a i nshausii Krog--On bark or wood of Abies, 5. The material
is partly atypical in norphol ogy.

Lecanora cenisia Ach.--On granitic rock, 1, 2, and on vol canic rock
4,

Lecanora polytropa (Hoffm) Rabenh.--On granitic rock, 1, 2.

Lecanora cf. polytropa--On granitic rock, 2.

Lecanora "pseudonellea” Ryan ined.--On granitic rock, 1, 2, 3, 5.

Lecanora rupicola (L.) Zahlbr.--On granitic rock, 1, 2, and on
vol canic rock, 4.

Lecanora semtensis (Tuck.) Zahlbr.--On granitic rock, 1.

Lecanora "sierrae" Ryan ined.--On granitic rock, 1, 2, and on
vol canic rock, 4. This species has previously been
m sidentified by many workers as Lecanora cascadensi s
Magnusson.

Lecanora sp. (L. varia group)--On bark of Abies, 5.



Leci dea cf. protabacina Nyl.--On granitic rock, 2, 5; on volcanic
rock, 4.

Leci dea tessellata Florke--On granitic rock, I; on vol canic rock, 4.

Leci dea sp. (gray thallus, black fruiting bodies)--On wood of
Cal ocedrus, 1.

Leci dea spp. (L. atrobrunnea conplex)--On granitic rock, 1, 2, 3, 4,
5; on vol canic rock, 4.

Lepraria sp. (bluish white, powdery)--On granitic rock, 1.
Lepraria sp. (bluish gray, granular)--On soil, 1.

Lept ogi um cal i fornicum Tuck.--On soil and npbss over granitic rock,
1, 5.

Lept ogi um furfuraceum (Harm ) Sierk--On soil over rock, steep and
shaded, 5.

Let haria col unbiana (Nutt.) Thonmson--On bark or wood of Abies, 5.

Letharia vulpina (L.) Hue--On bark or wood of Abies, 2, 5; on
Cal ocedrus, 5.

Mel anelia el egantula (Zahl br.) Essl.--On hunus and on other |ichens
over granitic rock, 1, 2, and over volcanic rock, 4.

Mel anel i a subolivacea (Nyl. in Hasse) Essl.--on bark of Abies,
Quercus, 5.

Mel anelia substygia (Rasanen) Essl.--On granitic rock, 2.

Neof uscelia | oxodes (Nyl.) Essl.--On granitic rock, 1.

Neofuicelia subhosseana (Essl.) Essl.--On npbss over granitic rock,

Neof uscelia verruculifera (Nyl.) Essl.--On granitic rock, 1.

Pannariakprfeternissa Nyl . in Chyd. & Furuhj.--On noss over granitic
rock, 1.

Parneliella cyanol epra (Tuck.) Herre--On noss over granitic rock, 5

Parneliella sp.--On noss over granitic rock, steep and shaded, 5.

Peltigera rufescens (Wis) Hunmb.--On soil over granitic rock. 1, 5.




Physci a biziana (Massal.) Zahlbr.--On granitic rock, and on noss
over rock, 1.

Physcia caesia (Hoffm) Furnr.--On granitic rock, 2.

Physcia dubia (Hoffm) Lettau--On granitic rock, 1, 2, and on
vol canic rock, 4.

Physci a phaea (Tuck.) Thomson--On granitic rock and nobsses over
rock, 1.

Physcia sp.--On vol canic rock, 4.

Physconi a detersa (Nyl.) Poelt--On nosses over granitic rock, 1, and
over vol canic rock, 4.

Physconi a enteroxantha (Nyl.) Poelt--On nosses over granitic rock,
1.

Pl acynt hi um asperellum (Ach.) Trevisan--On granitic rock, 1.

Pol ysporina sinplex (Davies) Vezda--On granitic rock, 1.

Pseudephebe m nuscula (Nyl. ex Arnold) Brodo & D. Hawksw. --On
granitic rock, 2.

Pseudephebe pubescens (L.) M Choisy--On granitic rock, 1, and on
vol canic rock, 4.

Psora ni pponica (Zahlbr.) G Schneider--0On soil over granitic rock,
1.

Rhi zocar pon bol anderi (Tuck.) Herre--On granitic rock, 1, 5.

Rhi zocar pon gem natum Korber--On granitic rock, 1.

Rhi zocar pon geoqgraphicum (L.) DC.--On granitic rock, 1, 2, 3.

Rhi zocar pon grande (Florke ex Flotow) Arnold--On granitic rock, 1

Rhi zocar pon | ecanori num Anders--On granitic rock, 1, 2.

Rhi zocar pon ripari um Rasanen--On granitic rock, 1.

Rhi zocar pon sp. (brownish thallus)--On granitic rock, 1.

Rhi zocar pon sp.--On granitic rock, 1.




Rhi zopl aca nel anophthalma (DC. in Lam & DC.) Leuck. & Poelt --On
granitic rock, 1, 2, and on vol canic rock, 4.

Ri nodi na sp.--On granitic rock, 1.

Sporostatia testudi nea (Ach.) Massal.--On granitic rock, 2.

Staurothele clopima Th. Fr.--On granitic rock, 1.

Thelidiumsp.--On granitic rock, 1.

Toninia cinereovirens (Schaerer) Massal.--0On soil over granitic
rock, 1.

Unbilicaria hyperborea (Ach.) Hoffm--On granitic rock, 1, 2.

Unbi li caria kraschennini kovii (Savicz) Zahlbr.--On granitic rock, 2.

Unbilicaria phaea Tuck.--On granitic rock, 1, 2, 3, 5.

Unbilicaria polyphylla (L.) Baung.--On granitic rock, 1, 2.

Urbi licaria polyrrhiza (L.) Fr.--On granitic rock, on or under
over hangi ng faces on huge rocks, 1, 2.

Unbilicaria torrefacta (Lightf.) Schrader--On granitic rock, 1

Unbilicaria virginis Schaerer--On granitic rock, 2, and on vol canic
rock, 4, on or under overhanging faces on | arge rocks, shaded.

Xant hoparnelia lineola (Berry) Hale--On granitic rock, 1.

Xant horia candelaria (L.) Th. Fr.--On volcanic rock, 4.

Xant hori a el egans (Link) Th. Fr.--On granitic rock, 1, and on
vol canic rock, 4. In areas exposed to nmanuri ng.

Xanthoria fallax (Hepp in Arnold) Arnold--On volcanic rock under
over hang, 4; on Quercus, 5.

Xant horia sorediata (Vainio) Poelt--On granitic rock, 1.




APPENDI X C: LI STS OF LI CHEN SPECI ES FOR LOCALI TI ES EM GRANT
W LDERNESS AND VI CI NI TY

1. Kennedy Meadows

Acarospora fuscata. 24012, 24038, 24040, on rock.

Acar ospora thamina. 23968(2), 23970, 24004, 24016, 24059, on rock
in small cracks and depressions. Comon.

Aspicilia caesiocinerea. 24535(2), on rock.

Aspicilia cinerea. 23964, on rock.

Aspicilia mastrucata. 24007, on rock.

Aspicilia spp. 23982, 24022, 24036, 24535(2), on rock. Common.

Buellia semtensis. 23959, 24021, on rock

Cal opl aca cl adodes. 24526, on rock. Unconmon at this site.

Cal opl aca jungermanni ae. 24550(2), on npbss over rock.

Cal opl aca nodesta. 24528, on rock.

Candel ariella rosul ans. 23983(2), on rock.

Cl adonia finbriata. 24051, on soil.

Der mat ocar pon ni ni atum 24522-c, on rock.

Der mat ocar pon reticul atum 24522-b, on rock.

Di nel aena thysanota. 23967, 23992, on rock.

Hypocenomyce ant hracophila. 24008, 24044, 240457, on charred wood.

Lecanora cenisia. 23957(4), on rock.

Lecanora pol ytropa. 24539(2), on rock.

Lecanora pseudonel 1lea. 24002, 24533(2), on rock.

Lecanora rupicola. 23854, 24018(2), on rock.

Lecanora semtensis. 23960(3), 23963, 23979, 23990, 23995(2), 24001,
24536, on rock. Common.




Lecanora sierrae. 24530, on rock.

Leci dea tessell ata. 24003, on rock.

Leci dea spp. (L. atrobrunnea conplex). 23975, 23984, 23994, 23997,
23999, 24005, 24031, 24537, on rock. Common.

Leci dea sp. (thallus gray, fruiting bodies black) 24046(2), 24047,
on wood of Cal ocedrus.

Lepraria sp. (bluish white, powdery). 24027, on rock.
Lepraria sp. (blue-gray, granular). 24056, 24545, on soil.
Lepraria sp. (greenish white, |obed). 24546, on soil.

Lept ogium californicum (24060, with Toninia), on npbss over rock.

Mel anel i a el egantul a. 24050, on soil over rock; 24547.

Neof uscel i a | oxodes. 23956, 23971(5), 24017, on rock.

Neof uscel i a subhosseana. 24058, on nopss over rock.

Neof uscelia verruculifera. 24024. on rock

Pannari a praeterni ssa. 24061, on soil over rock.

Peltigera rufescens. 24048(3), 24543(2), on soil.

Phaeophysci a sp. 24548, on nobss over rock.

Physci a bi zi ana. 24522-a, 24538, 24549, on rock.

Physci a dubia. 23991, 24041(2), on rock.

Physci a phaea. 24052, 24055, on rock.

Physconi a detersa. 24028, 24053, on noss over rock.

Physconi a ent eroxantha. 24054, on npbss over rock.

Pl acynt hi um asperell um 24531, on rock.

Pol yspori na si npl ex 24540-b, on rock.

Pseudephebe pubescens. 23977, on rock.




Psora ni pponi ca. 24049(3), on soil over rock, near beginning of
trail.

Rhi zocar pon bol anderi . 23961, 23965, 23969, 23976, 23993, 240009,
24011, 24013(2), 24015, 24032, 24034, 24037, 24039, 24542, on
rock. Very conmon.

Rhi zocar pon gem natum 24020, 24521(3), 24524, 24529(2), on rock.
Common.

Rhi zocar pon geographi cum 23998, on rock.

Rhi zocar pon grande. 23955(8), 23958, 23988(2), on rock. Common.

Rhi zocar pon | ecanori num 23972, 24023, on rock. Conmon.

Rhi zocar pon riparium 24532(2), on rock.

Rhi zocar pon sp. (brownish thallus). 24000, on rock.

Rhi zocar pon sp. 23989, on rock

Rhi zopl aca nel anopht hal ma. 24006, 24025(2), 24522.

Ri nodi na sp. (24537, with Lecidea sp.), on rock.

St aurot hel e cl opi ma. 24523, on rock.

Thelidium sp. 23974, on rock

Toni ni a ci nereovirens. 24060, on soil over rock.

Unbi licaria hyperborea. 23978, 23981(2), on rock.

Unbilicaria phaea. 24019, 24026, on rock.

Unbi licaria polyphylla. 24543-a(2), on rock.

Unbilicaria polyrrhiza. 24525, on rock.

Urbilicaria torrefacta. 23985, on rock.

Unbilicaria sp. 24029, on rock.

Xant hoparnelia |lineola. 23973, on rock.

Xant hori a el egans. 24042(2), 24540(2), on rock.

Xant horia sorediata. 24527(2), on rock. Rare at this site.




Unknowns.

2. Burst Rock

(Al'l species other than Letharia vul pina were found on rock.)

Acar ospora chl orophana. 24119(4), on steep to overhangi ng surface,
NW facing, in crevice, shaded. Abundant.

Acar ospora thammina. 24144, 24150, 24151, 24156(2), in small cracks
and depressions, exposed. Common.

Aspicilia caesiocinerea. 24170, 24173.

Aspicilia mastrucata. (24116, with Sporostatia testudi nea).

Aspicilia sp. (thallus dark gray, sterile). 24188.

Bel | enerea al pina. 24172(4), 24180.

Candel ariella rosul ans. 24122(3).

Der mat ocar pon nmoulinsii. 24141. On steep surface, SWfacing.

Lecanora cenisia. 24105, 24128, 24143(3), on steep surfaces,
sonewhat shaded. Conmon.

Lecanora pol ytropa. 24106.

Lecanora cf. polytropa. 24146(3), 24174.

Lecanora pseudonel lea. 24112, 24118, 24123, 24159, 24179, 24184,
24185(2), nostly on exposed surfaces. Conmon.

Lecanora rupicola. 24115.

Lecanora sierrae. 24168(4).

Leci dea cf. protabacina. 24111, 24117, 24155, 24189.

Leci dea spp. (L. atrobrunnea conplex). 24110(2), 24126, 24130,
24169, 24175, 24176, 24186, 24187(3). Common.

Let haria vul pina. 24191, on bark of Pinus.

Mel anelia el egantul a. 24138(2), 24145, 24147(2). Cormmon.




Mel anelia substygia. 24149(2), 24190.

Physci a caesia. 24134, 24158.

Physci a dubia. 241.32,24133.

Pseudephebe m nuscul a. 24124(5), 24178, on steep surfaces, NW
faci ng, exposed. Abundant.

Rhi zocar pon geographi cum 24108(2), 24171(2). Common.

Rhi zocar pon | ecanori num 24107.

Rhi zopl aca nel anopht hal ma. 24125(2), 24136(2), on steep surfaces,
NW f aci ng. Conmmon.

Sporostatia testudi nea. 24116, 24121(3), 24129, on steep surfaces,
NW f aci ng. Conmon .

Unbilicaria hyperborea. 24177.

Unbi li caria krascheni nni kovii. 24109, 24127(4), 24152, on steep
surfaces. Conmon.

Unbilicaria phaea. 24166.

Unbilicaria pol yphylla. 24153.

Urbi licaria polyrrhiza. 24131(2), 24157. On and under over hangi ng
surfaces of |arge boul ders, SWfacing, sonewhat shaded.
Abundant .

Urbilicaria virginis. 24120, 24140. On and under overhangi ng
surfaces of |arge boul ders, NWfacing, shaded.

Unbilicaria spp. 24135, 24137, 24139.

Unknowns.

3. Cooper Meadow
(Al'l species were found on granitic rock.)

Der mat ocar pon m ni atum 24551-a, along trail, in forest.

Der mat ocar pon reticul atum 24551-b, along trail, in forest.

Lecanora pseudonel | ea. 24555(2).




Leci dea spp. (L. atrobrunnea conpl ex). 24552(2), 24556(2).

Rhi zocar pon geogr aphi cum 24553(2).

Unbilicaria phaea. 24554(2).

4. Cooper Peak
(Al'l species were found on vol canic rock.)

Acar ospora chl orophana. 24559(8), on steep to overhangi ng surfaces.
Abundant .

Acarospora sp. (brown thallus). 24585.

Aspicilia spp. 24583, 24584, 24588, 24589, 24591. Conmon.

Cal opl aca cl adodes. 24564 (with C. saxicola), under overhang.

Cal opl aca epithallina. (24570-c, with Unbilicaria virginis).

Cal opl aca cf. npdesta 24565, 24590, under overhang.

Cal opl aca saxi col a. 24564, under over hang.

Cal opl aca trachyphylla. 24561(3), under overhang. Abundant in one
ar ea.

Candel ariell a rosul ans. 24573, 24574.

Lecanora senisia. 24571(3).

Lecanora rupicola. 24557(3).

Lecanora sierrae 24576(2) (with Lecidea cf. protabacina), 24578,
24579.

Leci dea cf. protabacina. 24576, 24577, 24594(2).

Leci dea tessel lata. 24596(2), 24597(5). Conmon.

Leci dea spp. (L. atrobrunnea conpl ex). 24581, 24582, 24586, 24595.
comon.

Mel anelia el egantul a. 24570-b(2).

Physci a dubi a. 24593-a(?2)




Physcia sp. 24593-b.

Physconi a detersa. 24570-b.

Pseudephebe pubescens. 24572.

Rhi zopl aca nel anopht hal ma. 24558(8), 24575. Conmmon.

Unbilicaria virginis. 24560(3), 24570(3), on overhangi ng surface,
shaded. Abundant in one area.

Xant hori a candel ari a. 24566, 24567.

Xant hori a el egans. 24568(5) , 24569, under overhang. Abundant in one
ar ea.

Xant horia fallax. 24562, 24563, under over hang. Unknowns.

5. Cherry Lake

Aspicilia caesiocinerea. 24605(2), on rock.

Aspicilia spp. 24600, on rock.

Bryoria abbreviata. 24622(2), on bark of Abies.

Cladoni a cf. chlorophaea. 24619, on npbss over rock, shaded.

Hypocenonyce scalaris. 24615-a(2), on burnt wood of Calocedrus;
24620-b, on Abi es.

Hypocenonyce sp. (undescribed?). 24615-b, on burnt wood of
Calocedrus; 24620-c, on Abies.

Hypogymni a cf. inshaugii. 24623(4), 24625(2), on Abies.

Lecanora pseudonel |l ea. 24602(3), on rock.

Lecanora sp. 24626, on bark of Abies.

Lecanora sp. (L. varia group). 24628(2), 24629, on bark of Abies.
Conmmon.

Leci dea cf. protabacina. 24606(2), on rock.

Leptogi um californicum 24607(4), on noss over rock, steep, shaded.




Lept ogi um furfuraceum 24609(6), on nobss over rock, steep, shaded.

Let hari a col unbi ana. 24620-a, on Abies.

Let haria vul pina. 24621(4), on Cal ocedrus; 24627, on Abies.

Mel anel i a subolivacea. 24611(2), 24614(2), on Quercus; 24624(2), on
Abi es. Conmmon.

Parneliel 1a cyanol epra. 24618, on noss over rock, steep, shaded.

Parneliella sp. 24616, on noss over rock, steep, shaded.

Peltigera rufescens. 24617(2), on noss over rock, steep, shaded.

Physci a bi zi ana. 24613, on Quercus.

Rhi zocar pon bol anderi . 24598(4), 24603(2), on rock, exposed. Conmon.

Unbilicaria phaea. 24599(3), 24601(2), 24604, on rock, exposed.
Comon.

Xant horia fallax. 24612, on Quercus.

Unknowns.
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APPENDI X D: TRANSECTS ON TREES

SI TE NAME Cherry Lake DATE 8-1-89 (1: 00 P.M)
TRANSECT I D Cherry Lake T-1 SURVEYOR Rocchi o, Ryan
LI CHEN SPECI ES SUBSTRATE

Mel anelia subolivacea (24611) Quer cus

(olive colored | eafy/l obed)
LEGAL DESCRI PTI ON TRANSECT TYPE

Tuol ume Co., California. Longi t udi nal

St ani sl aus Nati onal Forest:
Em grant w | der ness.
TRANSECT LENGTH

Cherry Lake North Quad, 52.1 cm
SE 1/4 NW 1/ 4 Sec. 17
T 2N R 19E
ELEVATI ON 6005' (1825m) SLOPE ASPECT E LI CHEN ASPECT W

SI TE DI RECTI ONS (conpass bearings, |landmarks, trail references)

From end of road 2N08Y, NW of Cherry Lake, hi ke west cross
country follow ng the contours of the | and between 6000 and 6100
ft elevation (use altineter!) to the edge of the north-south running
cliff along the western boundary of the W derness, then go north
ca. 1000 ft. This is about hal fway between a small |ake and the
inlet to Cherry Lake. The oak tree is on the edge of the cliff, 20
ft fromtwo ponderosa pines, 200 ft N and 10 ft downsl ope from
Cherry Lake quadrat Q.

TRANSECT DESCRI PTI ON

Direction of reading Left to Right (Top to Bottom
Doti oneter set points: A 6.0 cmB 73.3 cm

Transect set points: Beginning 22.8 cm End 70.7 cm

REFERENCE PHOTOCS:

27-29: showi ng Ryan standing by tree; taken from 20 ft uphill;
28 shows Cherry Lake on right; 29 shows |arge rust
colored rock formation across from | ake, on |eft.

30-33: close-up of tree with dotioneter.

34: | ooking at transect fromrock 20 ft up sl ope.

35: shows Ryan at rock where 34 was taken, from Cherry Lake
quadrat Q1.



36: | ooki ng at snags. behind Cherry Lake quadrat Q1, from
rock where 34 was taken.

COMMENTS: Use handl ens to distinguish Melanelia thalli from bark.

| NTERCEPT LENGTHS (in centineters)

SPECIES Mel anelia Total SPECI ES Mel anel i a, Tot al
29.0-30.0 1.0 54.2-54.3 0.1
31.5-32.0 0.5 55.0-55.6 0.6
37.3-38.8 1.5 56.9-57.1 0.2
44.6-45.0 0.4 57.4-62.2 4.8
45.4-46.4 1.0 63.6-66.0 2.4
46.8-47.1 0.3 66.9-67.7 0.8
51.1-54.0 2.9 68. 5-68. 7 0.2
conti nued next colum

TOTALS 16. 7

%COVER 16.7 x 100% 32.1%

52.1

FOOTNOTES:

COMMENTS:
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APPENDIX E: QUADRATS ON ROCK
SITE NAME Kennedy Meadows DATE 8-14-89
QUADRAT 1D Kennedy Q-1. SURVEYOR Roéchio, Ryan
LICHEN SPECIES
Aspicilia caesiocinerea (24535)--gray crust
Lecanora pseudomellea (24533)--yellow-brown lobed crust

Lecidea cf. atrobrunnea (24537)--brown crust
Rhizocarpon riparium (24532)--bright green-yellow crust

SUBSTRATE: Granitic rock QUADRAT TYPE: 20 x 20 cm
LEGAL DESCRIPTION ELEVATION 6720'(2000m)
Tuolumne Co., California. LICHEN ASPECT 60° w
Stanislaus National Forest.
Emigrant Wilderness. CANOPY CLOSURE
Sonora Pass quad.
SW 1/4 swW 1/4 Sec. 12 T 5N R 20E. Partly under tall fir
tree

REFERENCE PHOTOS

1-3: guadrat with lichens.

4: looking towards quadrat from ravine to left of trail.

5: looking down ravine to the north, from 18 ft W of gquadrat.
6: looking at snag located 30 ft W of quadrat.

7: showing Ryan at location where 4-6 were taken, from trail.

SITE DIRECTIONS:

Follow Huckleberry Trail through Kennedy Meadow, past second
footbridge. On right (western) side of trail, go up a small ravine,
the top of which is 30 ft above and due south of second footbridge.
Quadrat is ca. 20 ft up from trail, on left (eastern) side of the
ravine in the shade of a 60 ft tall fir tree and small shrubs (oaks?),
ca. 60 ft. downhill from where south end of ravine meets the trail
again. Aluminum location tag is located on the trunk of the &0
ft tall fir tree just south of the quadrat.

DIAGRAM OF QUADRAT MEASUREMENTS OF SELECTED THALLI
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SITE NAME Kennedy Meadows DATE 8-14-89
QUADRAT ID Kennedy Q-2. SURVEYOR Rocchio, Ryan
LICHEN SPECIES

Lecidea tessellata (24541)--gray crust

Rhizocarpon bolanderi (24542)--dark brown crust
Umbilicaria polyphylla (24543)--blackish leafy

SUBSTRATE: Granitic rock QUADRAT TYPE: 20 x 20 cm
LEGAL DESCRIPTION ELEVATION 6800'(2050m)
Tuolumne Co., California. LICHEN ASPECT 45° w
Stanislaus National Forest.
Emigrant Wilderness. CANOPY CLOSURE
Sonora Pass quad.
SW 1/4 SsW 1/4 Sec. 12 T 5N R 20E. Open

REFERENCE PHOTOS

8-10: gquadrat Q-2 with lichens

11: 1looking SW at waterfall, from trail 25 ft past top of

ravine.

12: 1looking NW at quadrat Q-2, with Ryan facing the qudrat, -

from same place where 11 was taken.

13: looking NW at gquadrat Q-2, with Ryan in front of the quadrat,
taken from where top of ravine meets trail.

SITE DIRECTIONS:

Go on right (western) side of Huckleberry Trail, past the second
footbridge. downhill ca. 15 ft. towards Summit Creek, ca. 10 ft
from top of ravine in which Kennedy Q-1 is located. Aluminum location
tag is mounted with silicon on rock next to the upper left hand
corner of the quadrat.

DIAGRAM OF QUADRAT MEASUREMENTS OF SELECTED THALLI
’/’///////, Lecidea tessellata
Umbilicaria
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SITE NAME Kennedy Meadows DATE 8-14-89
QUADRAT ID Kennedy Q-3. SURVEYOR Rocchio, Ryan
LICHEN SPECIES

Caloplaca sp. (no voucher)--orange crust; small amounts
Physcia biziana (24538)--pale gray leafy/lobed

Rhizocarpon riparium (24532)--bright green-yellow crust; small
amounts

Rhizocarpon geminatum (24521)--fairly dark gray crust.

SUBSTRATE: Granitic rock QUADRAT TYPE: 20 x 20 cm
LEGAL DESCRIPTION ELEVATION 6850'(2075m)
Tuolumne Co., California. LICHEN ASPECT 90°N
Stanislaus National Forest.
Emigrant Wilderness. CAROPY CLOSURE
Sonora Pass quad.
SW 1/4 SW 1/4 Sec. 12 T 5N R 20E. Open

REFERENCE PHOTOS

14-16: gquadrat with lichens.

17: 1looking downhill to trail and steel machinery, from guadrat
Q3. : .

18: 1looking uphill at Ryan standing near quadrat Q-3.

19: close-up of machinery next to trail.

20: close-up of quadrat Q-3 on hill, with Ryan.

SITE DIRECTIONS:

Follow Huckleberry Trail, past the second footbridge, 50 ft
uphill (SW) from big steel machinery on right (western, creekside)
side .of trail. Aluminum location tag is mounted with silicon on
rock to right of the quadrat.

DIAGRAM OF QUADRAT MEASUREMENTS OF SELECTED THALLI

Physcia
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SITE NAME Cooper Meadow DATE 8-15-89 (11:00 A.M.)
QUADRAT ID Cooper Q-1. SURVEYOR Rocchio, Ryan
LICHEN SPECIES

Lecidea cf. atrobrunnea (24552)--brown crust
Rhizocarpon geographicum (24553)--bright green-yellow crust.

SUBSTRATE: Granitic rock QUADRAT TYPE: 20 x 20 cm
LEGAL DESCRIPTION ELEVATION 8680'(2600m)
Tuolumne Co., California. LICHEN ASPECT 80° NE
Stanislaus National Forest.
Emigrant Wilderness. CANOPY CLOSURE
Pinecrest NE gquad.
NW 1/4 SE 1/4 Sec. 3 T 4N R 19E. Partly shaded by pine
tree.

REFERENCE PHOTOS

21-23: gquadrat with lichens.

24: shows Ryan holding quadpod at quadrat Q-1, from 10 ft
away.

25: looking NE at Cooper Peak, from rock above Q-1.

26: looking SE at Ryan 5 ft from Q-1, from rock above Q-1.
30: looking at Q-2 from Q-1l.

31: shows Ryan standing in clearing with rock, where you turn
right from Cow & Horse Meadow to get to Q-1, from trail.

32: looking up right side of Cow & Horse Meadow.

33: Looking across Cow & Horse Meadow at same rock as in 31,
taken from trail.

SITE DIRECTIONS:

Follow Cooper Meadow Trail to W-NW edge of Cow & Horse Meadow.
Turn right through forest and follow right (southwest) edge of the
meadow ca. 250 ft to clearing in trees (notice volcanic pebbles
in the ground, and large rock), to the right (south) of first small
pond. Turn right (south) and follow rock ledge ca. 100 ft. to Q-1
(and Q-2) located on right face of rock. Aluminum location tag
is on rock to right of Q-1.

DIAGRAM OF QUADRAT MEASUREMENTS OF SELECTED THALLI

|__ Rhizocarpon geographicum
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SITE NAME Cooper Meadow DATE 8-15-89 (11:15 A.M.)
QUADRAT ID Cooper Q-2. SURVEYOR Rocchio, Ryan

LICHEN SPECIES

Lecanora pseudomellea (24555)--yellow-brown lobed crust (small
patch).

Lecanora sp. (no voucher)--pale green-yellow crust (small patch).
Lecidea cf. atrobrunnea (24552)-=-brown crust

Umbilicaria phaea (24554)--brown leafy.

SUBSTRATE: Granitic rock QUADRAT TYPE: 20 x 20 cm
LEGAL DESCRIPTION ELEVATION 8680'(2600m)
Tuolumne Co., California. LICHEN ASPECT 30° s
Stanislaus National Forest.
Emigrant Wilderness. CANOPY CLOSURE
Pinecrest NE quad.
NW 1/4 SE 1/4 Sec. 3 T 4N R 19E. Open

REFERENCE PHOTOS
27-29: guadrat Q-2, with lichens.

30: 1looking east at Q-2 from Q-1.
{See 31-33 on Q-1 data sheet for general location)

SITE DIRECTIONS:

Go 10 ft E from Cooper Q-1. Aluminum location tag for Q-2
is on rock above the quadrat.

DIAGRAM OF QUADRAT MEASUREMENTS OF SELECTED THALLI

"’_’,,—— Umbilicaria phaea

Lecanora sp.

/,,”///’ Lecanora pseudomellea
e,
(o)

Lecidea (+ Umbilicaria)

Umbilicaria phaea

COMMENTS: Rock surface ur.even.



SITE NAME Cooper Peak DATE 8-15-89 (1z:15 P.M.)
QUADRAT ID Cooper Q-3. SURVEYOR Rocchio, Ryan
LICHEN SPECIES

Acarospora chlorophana (24559)-—bright greenish yeliow crust

Candelariella rosulans (24573)--bright golden yellow crust
Rhizoplaca melanophthalma (24558)--pale green-yellow leafy

SUBSTRATE: Volcanic rock ) QUADRAT TYPE: 20 x 20 cm
LEGAL DESCRIPTION ELEVATION ¢€120'(2775m)
Tuolumne Co., California. LICHEN ASPECT 90° N
Stanislaus National Forest.
Emigrant Wilderness. CANOPY CLOSURE
Pinecrest NE gquad.
SW 1/4 SW 1/4 Sec. 35 T SN R 19E. Open

REFERENCE PHOTOS

34-36: 1looking upslope (north) towards Q-3 (& Q-4 & Q-5) and
Castle Rock, from trail.

1-3: quadrat Q-3, with lichens.

10: looking at Q-3 from Q-4. )

14-16 looking up towards Q-3-5, from partway down the hill
towards the trail.

"SITE DIRECTIONS:

Follow Cooper Meadow Trail to Horse & Cow Meadow. Go left
(north) uphill along dry creek. bed to south face of Cooper Peak.
Quadrat Q-3 is just SW of a juniper tree (20 ft upslope from Q-3-5).
Rock outcrops are covered with small droppings from an animal.

DIAGRAM OF QUADRAT MEASUREMENTS OF SELECTED THALLI

/"\ Candelariella

CK
Zi) T [ —————— Acarospora

COMMENTS: Rock surface very wuneven.




SITE NAME Cooper Peak DATE 8-15-89 (12:30 P.M.)
QUADRAT ID Cooper Q-4. SURVEYOR Rocchio, Ryan

LICHEN SPECIES

Acarospora chlorophana (24559)--bright greenlsh yellow crust

(tiny amount)
Caloplaca trachyphylla (2456l1)--bright orange lobed crust

Lecidea cf. protabacina (24594)--dark brown crust

SUBSTRATE: Volcanic rock QUADRAT TYPE: 20 x 20 cm
LEGAL DESCRIPTION ELEVATION 9120'(2775m)
Tuolumne Co., California. LICHEN ASPECT 80° s
Stanislaus National Forest.
Emigrant Wilderness. CANOPY CLOSURE
Pinecrest NE gquad.
SW 1/4 SW 1/4 Sec. 35 T 5N R 19E. Open

REFERENCE PHOTOS

(See 34-36 and 14-16 on Q-3 data sheet for general location).
4-6: quadrat Q-4, with lichens
1l: quadrat Q-4 from Q-3

SITE DIRECTIONS:

Go 10 ft east from Cooper Q-3, to west side of the juniper
next to Q-3. Quadrat is under overhang on west face of a large
outcrop.

DIAGRAM OF QUADRAT. MEASUREMENTS OF SELECTED THALLI

Caloplaca trachypnylla

Acarospora chlorophana

Lecidea 36 mm

COMMENTS: Rock surface uneven.



SITE NAME Cooper Peak DATE 8-15-89 (1:00 P.M.) -

QUADRAT ID Cooper Q-5. SURVEYOR Rocchio, Ryan

LICHEN SPECIES

Acarospora chlorophana (24559)--bright greenish yellow crust

Candelariella rosulans (24573)--bright golden yellow crust

Lecanora sierrae (24578)~--pale green-yellow lobed crust

Lecidea tessellata (24587)--pale gray crust

.Lecidea cf. protabacina (24594)--brown crust

Rhizoplaca melanophthalma (24558)--pale green-yellow leafy,

with blue-black fruiting bodies.

SUBSTRATE: Volcanic rock " QUADRAT TYPE: 20 x 20 cm
LEGAL DESCRIPTION ELEVATION 9120'(2775m)
Tuolumne Co., California. LICHEN ASPECT 60° NE
Stanislaus Hational Forest. »
Emigrant Wilderness. CANOPY CLOSURE
Pinecrest NE quad.

SW'1l/4 SW 1/4 Sec. 35 T SN R 1SE. Open

REFERENCE PHOTOS

(See 34-36 and 14-16 on Q-3 data sheet for general location).
7-2: quadrat. with lichens.

12: 1looking at Q-5 from behind Q-4.

13: 1looking S at Q-3-5 from under the juniper tree.

SITE DIRECTIONS:

Go on other side of same rock as Cooper Q-4 (west side of the

juniper next to Q-3 & Q-4). Quadrat Q-5 is near dry creek bed.

DIAGRAM OF GUADRAT MEASUREMENTS OF SELECTED THALLI

Lacidea tessellata

G,

23 mm

Lecanora sierrae

Rhizoplaca melanophthalma

20 mm

COMMENTS: Rock surface uneven.



SITE NAME Cherry Lake DATE 8-16-89 (11:50 A.M.)
QUADRAT ID Cherry Lake Q-1. SURVEYOR Rocchio, Ryan
LICHEN SPECIES

Aspicilia (24600)--gray crust

Rhizocarpon bolanderi (24598)--blackish crust
Umbilicaria phaea (24559)--brown leafy

SUBSTRATE: Granitic rock QUADRAT TYPE: 20 x 20 cm
LEGAL DESCRIPTION ELEVATION 6010'(1825m)
Tuolumne Co., California. LICHEN ASPECT 20° SE
Stanislaus National Forest.
Emigrant Wilderness. CANOPY CLOSURE
Cherry Lake North quad

SE 1/4 WW 1/4 Sec. 17 T 2N R 19E. Open
REFERENCE PHOTOS

17-18: 1looking at inlet to Cherry Lake, from place on "trail"
where we headed down to Q-1. .

19: 1looking at Ryan, with large rust-colored rock across Cherry
Lake behind him, from Q-1 area. '

20: looking at inlet to Cherry Lake. from Q-1 area.

21-23: quadrat Q-1, with lichens

24: 1looking at Ryan next to Q-1 and two snags 25-30 ft to

south of Q-1.

25: 1looking east at Bruce next to Q-1, from upslope of Q-1.

26: as in 25 but shows large shear gray cliff across valley.

SITE DIRECTIONS:

Fron end of road 2N08Y, NW of Cherry Lake, hike west cross
country following the contours of the land between 6000 and 6100
ft elevation (use altimeter!) to the edge of the north-south running
cliff along the western boundary of the Wilderness, then go north
ca. 1000 £ft. This is sbout halfway between a small lake and the
inlet to Cherry Lake. Pile of smaller rocks is stacked up against
the rock on which ¢-1 is located.

DIAGRAM OF QUADRAT .MEASUREMENTS OF SELECTED THALLI

COMMENTS: Rock surface uneven. Clipboard was held over the
photographer's head to produce complete shadow (flash needed);
otherwvise at this time of day (11:50 A.M.) the camera produces a
partial shadow on the guadrat.



SITE NAME Cherry Lake DATE 8-16-89 (1:26 P.I.)
QUADRAT ID Cherry Lake Q-2. SURVEYOR Rocchio, Ryan
LICHEN SPECIES

Lecanora pseudomellea (24602)--orangish brown lobed crust

Rhizocarpon bolanderi (24603)--blackish crust
Umbilicaria phaea (24601)--brown leafy

SUBSTRATE: Granitic rock QUADRAT TYPE: 20 x 20 cm
LEGAL DESCRIPTION ELEVATION 6010'(1825m)
Tuolumne Co., California. LICHEN ASPECT 20° NNE
Stanislaus National Forest.
Emigrant liilderness. CANOPY CLOSURE
Cherry Lake North gquad
SE 1/4 NW 1/4 Sec. 17 T 2N R 19E. Open

REFERENCE PHOTOS
1-3: gquadrat Q-2, with lichens. .
4: 1looking at Ryan and Q-2, from 10 ft upslope from Cherry
Lake transect T-1.
5: looking at Cherry Lake from Q-2
_:SITE DIRECTIOLS:

Go 20 ft SW (and upslope) from Cherry Lake transect T-1. A
;rock cairn (pile of stones used as a marker) is near Q-2.

DIAGRAM OF QUADRAT MEASUREMENTS OF SELECTED THALLI

Rhizocarpon bolanderi

/
.01 mm ,lE;; ZE;E:
/Cfczw Lecanora pseudomellea
C%j @b .52 mm

™ 35 mm

Umbilicaria phaea 25 mm

Lecanora pseudomellea




SITE NANME Cherry Lake DATE 8-16-89 (2:00 P.IM.)
QUADRAT ID Cherry Lake Q-3. SURVEYOR Rocchio, Ryan
LICHEN SPECIES

Aspicilia caesiocinerea (24605)--gray crust

Lecanora pseudomellea (25602)--orangish brown lobed crust

Lecidea cf. protabacina (24606)--brown crust
Umbilicaria phaea (24604)--brown leafy

SUBSTRATE: Granitic rock CUADRAT TYPE: 20 x 20 cm
LEGAL DESCRIPTION ELEVATION 6050*(1850m)
Tuolumne Co., California. LICHE# ASPECT 20° WE
Stanislaus National Forest.
Emigrant Wilderness. CANOPY CLOSURE
Cherry Lake North quad

SE 1/4 NU 1/4 Sec. 17 T 2N R 19E. Open
REFERENCE PHOTOS

6-8: quadrat Q-3, with lichens

9: 1looking towards Ryan and Q-3. from Cherry Lake Q-2.

10: 1looking towards Cherry Lake from Q-3. :

1i: 1looking at Q-3 and the two snags behing Q-2, from H of
Q-3. . .

12: 1looking at Cherry Lake from the general area of Q-3.
13: 1looking N from the genersl area of Q-3.

14: looking at Q-3 from 20 ft downslope.

SITE DIRECTIONS:

Go 40 ft WW (and upslope) from Cherry Lake quadrat ¢-2. A
rock cairn (pile of stones useé@ as a marker) is near C-3.

DIAGRAM OF QUADRAT MEASUREMENTS OF SELECTED THALLI

) ——— Umbilicaria phaea

| ——— Aspicilia

40 mm
Lecidea

“\“\\\“ Lecanora pseudomellea




APPENDI X F:
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