key groups
5.  KEY ECOLOCQ CAL GROUPS

Due to changes in ny understandi ng during-preparation of
this report, | have treated ecological groups and functional
groups separately; As | amtreating them "ecol ogical groups"
are aggregates of species nore or |less associated wth particul ar
substrates and environnmental conditions, but_not necessarily _
sharing the sane functions, whi |l e "functional groups" (treated in
detail in the separate section on then) are sets of species, sone
of which may al so be ecol ogical groups, that have certain
functions in common.

However, many species are treated under several different
groups' of each type, and information on both function and ecol ogy
I's presented the "Ecol ogical G oups" documents (see below), as it
occurred to ne, at each level of specificity in the hierarchies.

To draw attention to "key" groups (which | interpret to nean
groups associated with' or including "major" or "special"
ecol ogi cal or functional categories), | have summarized ny

conclusions in the tables and in brief summaries bel ow

A. ECOLOGICAL GROUPS
ORGANI ZATI ON OF TEE | NFORVATI ON;  AND GENERAL COMVENTS
Informati on on known or presuned ecol ogical groups (in the
| oose sense of species or.communities of |ichens. found together
on simlar substrate types and in one or nore localities that are
knowmn or inferred to share certain ecological features), is
summarized in various tables, which are extracted from a.series
of long documents providing various types and |levels of detail
This is done in three separate "Ecol ogi cal Groups" docunents, for
each main substrate group (I. Corticolous / Lignicolous, II. _
Terricolous / Miscicolous, and I1l. Saxicol ous). The information
is nostly sorted first by habitat (substrate type, then various
| evel s of zones or communities of vascular plants, or specia
habi tats) then by province. Variations on this organization were
sonmetines used to deal with particular problens or -situations.
Organi zation within "Ecological Groups'" documents: W thin
each substrate group, general information applicable to the group
as a whole; and to taxa or comunities that occur over a w de
range of mmjor zones, is presented first. Likewise, wthin each
zone and |evel of community the information is nested, starting
with the nost general and proceeding towards the nost specific.
Informati on on species occurrences in these docunents was in turn
extracted from the even nore specific information on collections
at each locality, presented in the docunent "Collecting Data".
Reasons behind the organization of'the information: Al though
t hese nmethods of organizing and interpreting the information
resulted in bulky docunents with a fair anount of redundancy,
they seened to be necessary because of the variable and often
probl ematic nature of the information. The purpose was to show
the various levels of detail and reliability of the information
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on which generalizations, inferences.. Or specul ations were based,
at .each level. .| separated the two sets of docunents for each
mai n substrate type from each other because ny initial attenpts
at conbi ni ng the generalized remarks and information on vascul ar
pl ant zones and comunities with all the detail from collecting
data were |eading, to even more bul ky and complex docunents.
Al'so, in the -Ecological Goups docunents | wanted to use ful
sentences, which | did not do in the Collecting Data docunents
.Problems in treatnment of information from sone |ocalities:
Due to various difficulties encountered during the process, there
are some inconsistencies anong the various documents. B e c a u s e
t he docunments for each substrate type were prepared- separately,
and because of the vagueness and ambiguity of both the data and
maps, species from the sanme locality nmay be treated under
different zones, comunities, or provinces in different
docunents;. In sonme cases ny interpretation of the data changed,
as | cross-checked anbng the documents; e.g., in dealing with the
saxi colous taxa from a-locality | may have assuned the site was
in a grassland, but when I |ooked at data on corticol ous taxa |
released it was actually in a forest. . Althou?h this may be
cycling reasoning, in sone cases the lichen floras thensel ves
influenced ny interpretation of the site (e.g., | interpreted
site with numerous characteristically alpine terricolous |ichen
speci es under the al pine zone, rather than under subal pine, even
when sone corticolous species were also listed for the site,
because collectors often lunp collections nade on the way up_to
the al pine zone under the same locality). |In the "Ecological
G oups" docunents, vague or anbiguous data are nostly dealt wth
in the nore generalized parts at the beginning of each |evel
El evations: Sonme errors or discrepancies in elevations.are
al so present, due to confusion resulting from constantly
swtching between neters and feet and between maps with different
contour intervals. Although I have not had tinme to catch and
correct all of these problens, |.do not expect them to seriously
affect the concl usions. ' -
Since no lists of GS attributes were sent to nme, and nost
of the data are vague, | have presented whatlimted data are
available-and made broad-.generalizations based on ny.own
experi ence.
KEY ECOLOGI CAL GROUPS
Saxicolous lichens in aquatic/se& aquatic habitats:
These include Hvnenelia lacustris, Hvdrothvria venosa and
some species of__Aspicilia, Dernmtocaroon,  Staurothele, and
Verrucaria. They occur especially in forests or woodl ands,
and up into the subal pine or alpine zones.

--8axicolous |ichens on exposed, weaky to noderately
enriched vertical or overhanging cliffs: _Acarosoora
"chlorophana" is characteristic of this habitat in all
zones.

8axicolous |ichens on strongly enriched surfaces
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(including sone parts of exposed cliffs): Caloplaca saxicola
and Xanthoria spp. are usually donminant; Phvscia spp., sone
Lecanora spp., and Rhizoplaca spp. are domnants in somewhat
| ess strongly enriched areas.

Corticolous lichens on enriched bark in dry to noist
deci duous woodl ands: These are nostly foliose (including
Phvscia spp., Xanthoria spp.) and crustose (e.g., species of
Cal oDl aca and' Lecanora).

Corticolous lichens in noist, |later stage deciduous
woodl ands: Large nitrogen-fixing genera such as Lobaria) are
especially characteristic in this group.

Terricolous/muscicolous |ichens of grassland-savannah
(steppe and shrub-steppe): These include sone species that.
are restricted to dry, open habitats at |ow to noderate
el evations (e.g., Acarospora schleicheri, nost Psora spp.
and vagrant fornms of Dermatocarpon spp.), and others that
also occur in forests or the alpine zone (e.g., Cadonia

chlorophaea group, Diploschistes spp., Megaspora verrucosa,
and the nitrogen-fixers Leptochidium al bociliatum Leptogium
spp., Peltisera rufescens).

Corticolous/lignicolous |ichens of dry coniferous
forests: These generally consist of communities of
fruti cose lichens (dominated by Letharia spp. in the drier
or |lower zones, and Bvroria spp. in the noister, higher
zones, or also Alectoria sarnmentosa in the highest forest
zones), foliose lichens (dom nated by various conbinations
of species Hypogymnia, Melanelia, Parnelia, Platismatiq,
Tuckermannopsis, and Vulpicida, or sonetinmes al so other
genera, such as Parmeliopsis spp.), and crustose |ichens
(various genera, including Hypocenomyce spp. on burnt
substrates, and nost nenbers of the Caliciales, in later
stage, noister comunities).

Terri col ous/ nusci colous |ichens of dry coniferous
forests: Species of (O adonia or Peltigera generally form
dom nant communities; various other genera of nacrolichens
and crustose species also occur.

Saxi colous |ichens of dary coniferous forests:
Unbilicaria species may be anong the nore characteristic
macrol i chens on rocks in forests.

Corticol ous/lignicolous |ichens of subalpine areas
Ahtiana sphaerosporella is characteristic on conifers,
al though Alectoria sarnentosa and Brvoria spp. are mor e
often the dom nant taxa; Tuckermannopsis subalpina is
essentially restricted to subal pi ne shrubs.

Terricolous/muscicolous |ichens of alpine areas: At
least in the North Cascades, the domnants are often either
Lepraria nealecta or Cetraria spp., with various other taxa
abundant in a few kinds of comunities. Most of the
speci es, except sone species of (adonia and Peltiaera, are

restricted to or characteristic of the alpine zone.
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. Saxi col ous lichens of alpine' areas: Many of the taxa
nore or less restricted to the alpine zone (e.g.,
Allantoparmelia, Brodoa, Ophioparma, and Sporastatla, and
sone. speci es of Unbi Licari a), plus Pseudephebe spp., which
are much more abundant in this zone than in |ower ones.

M scel | aneous: B :




Envi ronnental factors
6. KEY ENVI RONMENTAL FACTORS

Informati on on environnental factors for major or specia
concern species, and for various |evels of ecological groups, is
presented in the docunents dealing wth those topics,
respectively. Data on climate and soil-conme primarily from cited
reports on the vascular vegetation (mainly Franklin & Dyrness,
1973). Informati on on other factors consists mainly of data from
| abel s, plus nmy own opinions, as influenced by ny experience and
reading (nostly not cited, except where it is based on studies in
t he Col unbia Basin region).

. H ERARCHI CAL CATALOGS OF FACTORS: The first three parts
of this summary consists of: A. CATALOG OF "ULTI MATE" FACTORS
(physical, chenical, or biological variables that directly affect
the lichens, but interact with each other in conplex-ways, and
are sonetinmes difficult or inpossible to observe or neasure
directly and may have to be inferred). B. CATALOG OF "OBSERVABLE
OR MEASURABLE PARAMETERS' ( characteristics or processes of the
habitat, and influences on these, that affect the lichens nore or
less indirectly through effects on one or nore of the ultinmate
factors; nore specific considerations about of sone ultimate
factors such as substrate and herbivory are also included). C.
CATALOG OF ANTHROPOGENI C AND HUMAN- ASSI STED DI STURBANCE FACTORS
(because these relate directly to .management options, they are
treated separately; hunman-assisted factors are ones that are
caused directly by natural factors also treated under "observable
or neasurable factors", but can be indirectly influenced by human
activities).

Format and conventions for the catal ogs: These outlines
attenpt to include virtually all possible observable or
nmeasur abl e paraneters that affect the distribution, abundance, or
ot her conditions of lichens in general, certain ecological or
functional groups, or particularspecies. 'Exanples or groups of:
exanpl es of specific factors (even very specific or trivial
ones), are separated to indicate that the inportance, managenent
options, or other considerations differ considerably.

The factors are arranged in rough order of probable
importance in the Colunbia Basin, within each level of the
hi erarchy, although many factors are essentially equivalent in
i nportance. "Key" factors, nanely those nost likely to be
especially inmportant in the region, are indicated by asterisks
(*), on a crude scale of *** (very inportant, or noderately
important but for many or all lichens, regardless of their
ecol ogy), ** (noderately inportant, or inportant at |east for
sonme ecological groups) * (inportant mainly for certain taxa or
in certain situations). A question mark after the item or the
asterisks indicates insufficient information from which to
determ ne probabl e inportance. Factors that are presuned to be
rare or trivial, at least in the Colunbia Basin, are not starred
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(nuclear war, inpacts of celestial bodies, and simlar effects
are scarcely to be nentioned; although hardly trivial, hopefully
they are extrenely rare, or none of this wll matter!)
L1 MATRI CES. The second part consists of tables showing -
rel ati onshi ps between factors and particul ar ?roups of lichens.
[1l.-- MODELS: The third part consists of diagrans that

hypot hesi ze interactions and causal relationshipsbetwen the
factors and the lichens. ;
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A CATALOG OF "ULTI MATE" FACTORS

Virtually all of these (except external source of
phot obi ont, for sone groups) are critical to all functiona
groups and special habitat/special concern taxa.

1. PHYSI CAL FACTORS (partly nodifiable by physical, biogenic, or
ant hropogenic factors)*** 'The effects of these are often
difficult to distinguish from each other. -The anount of Iight
affects the anount of heat, which in turn affects the anount of
wat er, and because conditions that affect these variables can
also affect air (wind), which-in turn affects water and sonetines
heat . In addition, the effects on |lichens depend on the timng
of conbinations of the factors '(e.g., to be physiologically
active, the lichens need to have sufficient anounts of both |ight
and available water at the sane tine, which may occur

i nfrequently because increased |ight neans increased heat, which
may directly interfere wth photosynthesis, but decreases water
availability or retention, except when it nmelts snow or ice).

a. Light***

‘1) Availability and quantity of input actually reaching the
i chen (presence or absence; total and average anount; seasona
fluctuations, including the effects of precipitation; |eaf |oss,
litterfall, etc. and diurnal variations, including day |ength,
and timng of input as affected by slope, aspect, or inpedinents
to light)***

2) Qality of input (wavelengths directly or indirectly
absor babl e and useable for photosynthesis or other processes;
harnful wavel engths, i.e., UV, due to destruction of the ozone
| ayer) ***?,

b. Heat***

1) Quantity of input (average anount; extrenmes that may be
either harnful or beneficial to the lichens; seasonal and diurna
factors, including those affected by factors that affect |ight;
gl obal warm ng)***

2) Quantity of heat |oss (sane paraneters as for input,
except that global cooling,.which will probably occur at | east
eventually, in the next-ice age, not to nention as the sun
finally burns out)***

c. Water-(physical properties)+**-

1) Input available for survival and metabolism and in states
useable by the particular kind of lichen "(usually either |iquid,
vapor, or both, rather than direct input of solid snow or ice)***

2) Water loss through evaporation***

3) Blockage of exchanges of air, heat, light, or nutrients,
by precipitation or accumulations of water (liquid or frozen)***

4) Mechani cal effects (abrasion or renoval of |ichens or
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substrate) by noving water or snow (or nmaterials carried by
then‘) * K %

d. Air (direct effects of wind on fragnmentation' and dispersal
"interactions with other physical factors, and with..
chem cal /nutrient factors)***

e. Substrate (presence, absence, Of quantity of materials that
are required or preferred (or at least tolerated) due to their

chem cal /nutrient, features and/or their properties with regard to
other physical factors) x**

2. CHEM CAL FACTORS (partly modi fi abl e by physi cal, biogenic, or
ant hr opogeni ¢ sources) ***

a. oxygenk®*

b. Carbon dioxi de*** o D

c. Ntrogen*** ~(must be available'to all lichens, whether it
needs to be fixed or not)

d. Other major el|enents or substances required for netabolisnt**
e. Trace elenments*** ' ' '

f. Qher necessary substances (e.g., 'vitamins or other'organic
conmpounds) ***?,

g. Toxins*** _ .

h. Carbon (other than directly from carbon dioxi de absorbed by,

t he photobiont) #?

i. (calcium copper, iron, magnesium or other netals, in nore
than trace anounts)*?

j. Nuclear radiation*? (danage to'cells or hyphae; nutagenesis;
likely to be inportant only in sonme localities; unless there’s a
nucl ear war or nmajor neltdown)

3. Dl SPERSAL- RELATED FACTORS***, and SYMBIOSIS-RELATED FACTORS**
(both kinds nodifiable by physical, biogenic, or anthropogenic
factors)

a. Availability of agents aiding in dispersal (factors such as
wind, liquid or frozen water, or aninals or humans, any of which
can pronote fragnentation or actual-dispersal)*** Lo

b. Availability of photobionts from external sources (free-
living, or from other |ichens)** (note: in Endocarpon and
Staurot hel e, photobionts are dispersed with the spores;. I|ichens
rarely or never producing spores, at, |east viable ones, are

exenpt from the need for external sources of photiobiont, and
"allied fungi*, other than parasynbionts, do not require a:
phot obi ont)

4. DI RECT DAMAGE, DESTRUCTI ON, CR REMOVAL OF 'LICHENS OR THEIR
SUBSTRATES (DUE TO PHYSI CAL, BIOGENIC, OR ANTEROPOGENI C
CAUSES) ###



Envi ronnental factors



Envi ronnental factors
B. CATALOG OF ' OBSERVABLE OR MEASURABLE PARANMETERS'

At |east the higher |evel categories in the hierarchy, where
the nunber or letter is not followed by a parenthesis affect al
functional groups and special habitat/concern taxa.

1. SUBSTRATE TYPE***
a. Ceneral ***'
1) . Texture**
2). Surface features*#*
3) . Chemstry/nutrition content**
4). Stability**
5). Consistency (noisture retention qualities)**
6). Color (light/heat reflection/absorption
properties)*
b. Bark and wood**
1), Ceneral type (gymmosperm vs. angiosperm tree or
shrub, deciduous vs. evergreen, bark or wood, nore
acidic vs. less acidic bark)**
.2). More specific type or characteristics*
3). Condition or state of deconposition**
4). Burned* vs. unburned##
c. Soil, noss, etc.**
1). Ceneral type (soil; noss, hunus, etc.)**
2), Soil characteristics (chemstry, particle size,
degree of consolidation, etc.)*
3). Species, or general type or characteristics, of
bryophytes** (or spi ke noss)
4). Characteristics of hunus** or dung
5%, Location (over rocks, over plants, or directly on
t he ground)*.
d. Rock, etc.**
1). Chem cal conposition (siliceous** vs. calcareous*
or ultramafic* or other special types*)
2). CGeneral type (volcanic, netanorphic, or
sedi nentary) **

3) . Type of formation (cliffs, outcrops, boul ders,
pebbl es/ gravel ) *
4). Size*

5). Specific type or specific physical or chem ca
characteristics*
6)s Stage of weathering**

2. OVERALL CLINATIC CONDI TI ONS***
a. Precipitation (anobunts, timng, nature, and other non-
chem cal properties)***
1) . Average annual **
2) . Average. sunmmrer**
3)e Mninmum sumrer***
4) . Average winter#=*
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5). Maximum winter*?
6). Rain* (timng, frequency, and anount of falling**;
intensity'or other characteristics*?)
7). Fog/cl ouds*?
8). Dew?
9), Frost?
10). Snow (tim ng, frequency, and anount of falling
| ocation and depths of accunulation, timng and anount
of nelting)**
b. Tenperature***
1). Average annual **
'2). Average summer**
3). Maxi mum sunmer **
4). Average winter**
5). Mnimm wnter**
6). Diurnal maxim** or mnim** :
c. Wnd (speed, timng, frequency, direction, etc.)**?

3. TOPOGRAPHICAL/PHYSICAL FEATURES OF THE SI TE**
a. General type of landform(s) (nountain, hill, butte,
pl ateau, basin, valley, canyon, plain, variations on these,
or m Xxtures)**
b. Overall slope#*#*
c. Overall aspect**
d. Overall relation to nore or less nmmjor bodies of water**
e. Overall relation to moisture/precipitation novenent
(rai nshadow effect; channels and directions for novenent of
noi st air)**
f. Overall relation to airflow?*
g. Overall dustiness*?
h. Sources of physical destruction or renoval (aval anches,
rockslides, rock falls, nudflows, volcanic eruptions, strong
winds or fl ooding)***

4. BIOLOCd CAL FEATURES OF THE SI TE**
a. Vascular plant vegetation** (this partly' has to do wth
substrate, for sonme groups, but also reflects other factors)
1) . Ceneral type (forest/woodl and, shrubs, steppe-
nmeadow, or little or none)**
2) . Deciduous, evergreen, or mxed**
3). Gymmosperm vs. Angi ospernt*
4). Zone, association or conmmunity**
5). Spacing/density**
6) . Canopy structure*
7). Local di stribution
8) . Successional stage (including disturbance history)
9). Specific species conposition (other than
dom nants) *
b. Non-vascul ar vegetation other than I|ichens
1) . Bryophytes**
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2). Algae or cyanobacteria (especially ones that can
phot obi ont s) **
3). Fungi or mcrobes (at |east ones that damage or
deconpose |ichens)*** . .
c. Animal Iife (presence, kinds, abundance, |oca
..distribution, ecol ogy,, and behavior)**
1). Sourdes of manuring (dung, urine, or other
excretions from vertebrates or invertebrates)#**
2). Sources of grazing or tranpling by |arger
vertebrates)** ,
3). Herbivory by invertebrates or other snal
ani mal s***?

5. M CROHABI TAT* **

be

a. Relation to topographical/physical or biological features

of the site*** _
1), Relation to landform (top, sides, bottom or
beneat h) **
2). Local sl ope**
3). 'Local aspect **
4) . Proximty to bodies of water**

5). Relation to other topographical/physical features**

6). Position relative to vascular plants (away from
adj acent to, partly under, conpletely under,‘ on the
surface of)**
7). Exposure to litterfall**
a) . Quantity**
b). Persistence (renoval by fire, wnd, water,
bi ogeni c, or anthropogenic factors)

c.) Deconposition (rates, processes, timng, etc.)

d), Timng**?

e). Ceneral type (branches; needles or |eaves)*?

£). Specific type (plant genus or species)*?

b. Overall structure of the substrate#=z» ‘
1) . Factors applicable to corticolous or |ignicolous
i chens**

a). Cahopy structure**.
b), Trunk sizel/l age**?

c). Position of branches/twigs (high, Ilow, etc.)**

d). Size/age of branches/tw gs**
2). Factors applicable to terricolous, mnuscicolous
saxi col ous i chens**
a). Position relative to top and bottonr?
c. Substrate surface***
1). Sl ope**
2) . Aspect**
3). Mcrotopography**
4y, Ot her? '

6. NATURAL DI STURBANCE FACTORS***
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All of the following can affect lichens directly or
indirectly; severe effects on lichens as a whole (***) are likely
only if the disturbances are mgjor, frequent, or prolonged.

A. PHYSI CAL FACTORS***

1. Firex*x
2. Drought ***
3. Fl oodi ng***
4. Freezing***?.
5. Abrasion or burying (aval anches, rockslides,
mudf |l ows, rock falls, and vol canic eruptions)***
5. Blowing (w ndstorns)**
D. Bl OLOG CAL FACTORS**
1. ‘Herbivory by vertebrate wildlife**
2. Tranpling by vertebrate wldlife**
3. Herbivory by invertebrates**?
4. Infection by pathogens***
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C. CATALOG OF ANTHROPOGENI C OR HUMAN-ASSISTED DI STURBANCE FACTORS
Unl ess specified otherwise, all of these factors can be
del i berate or unintentional, conplete or partial, and direct or,
indirect." Mst of the effects are detrinmental to |lichens at
least in the short term although sone effects may be beneficial
in the long term for sone species or groups; Severe effects on
all lichens (***) 'are only if the destruction or alteration is
maj or, frequent, or prolonged ‘
1. Direct physical destruction or alteration of'habitat by
human activites®#**
A) . Construction/pavi ng***
rural ***
bui | di ngs* &*
roads***
ur ban**
i ndustrial ** :
water related (see further breakdown below)**
B). Mdification of topography, mcrotopography, or
substrate availability (by renoval, addition, .or other
novenent of rock, soil, debris, etc., during other
activities)***
1) construction or paving***,
2) | oggi ng**
3) conversion of land for agricultural wuses**
4) m ning**
5) other activities (e.g., rock-collecting, soil-
sampling, etc.)
B). Flooding (damm ng and creation of reservoirs)***
C). Bonbing, mssile testing, etc.**
D). Mscellaneous (airplane or helicopter crashes,
etc.)**
2. Alteration of habitat, and direct or indirect effects on
[ichens, due to introduction, nodification, destruction, 'or
renoval of organisns, including |ichens, by human or human-
facilitated physical factorsw#=
A), Fire (controlled; accidental; arson; indirectly
assisted or inhibited by other activities or
processes) ***
1) forest fires***
2) steppe or shrub-steppe fires***
3) other***
B) . Human-assisted physical factors affecting habitat
or organisns (including |ichens)***
1) drought***
2) flooding or oversaturation with rain***
3) freezing***
4) windfall of trees**
C). Deliberate renoval of plants or parts of them by
humans* * *

1) Logging or clearing***
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2) Mow ng**
3) Thinning or weedi ng**
4) Collecting of plants other than |ichens**
5) Harvesting or collecting of lichens (with or
wi thout their substrate)***
6) Pruning; picking of flowers, fruits or seeds*?
D). Tranpling/crushing of plants or |ichens by humans
or vehicles**
1), Vehicles (cars, trucks, etc.; agricultura
equi pnent ; notor bi kes; bicycles)**
2) ., Humans .(campers; hi kers, joggers, etc.
agricultural or-other workers; collectors or
researchers) **
F), Direct, human-caused or facilitated effects on
availability of space or substrate, or other
alterations of habitat because of introduced plants

(introduced deliberately, accidentally, or as a result
of other actions)**

1) . Forest Trees**
-2). Agricultural (or horticultural) crops (trees,
shrubs, herbs, or grass)**
3) . Aquatic weeds**
4). Bryophytes (substrates, conpetitors, or
m crohabitat nodifiers)**
5). Algae or cyanobacteria (photobionts,
conpetitors, or mcrohabitat nodifiers)***
6). Non-lichenized fungi (pathogens, saprophytes
on plants**; mycorrhizae**; parasites or
parasynbionts on |ichens***; some species
traditionally included with *lichens* are actually
non-| i cheni zed)
6). Lichens (conpetitors, mcrohabitat nodifiers,
substrates, epiphytes)***
G). Direct, human-caused or -facilitated effects of
del i berate or accidental introduction of aninals,
producing direct or indirect effects on other
factors***
©1) grazing or tranpling of plants by |ivestock**
or pack ani mal s*?

3) herbivory or-other use by introduced.
wildlifex%?

4) herbivory by stocked fish**?
5) herbivory' by invertebrates**
6) herbivory or tranpling by pets

H) Indirect effects on habitat. due . to various factors

1) replacenent of native vegetation by alien or
weedy plants, or other alterations in conposition
of plant comunities, due indirectly to other
activities or proceses (e.g., introduction or
renoval of herbivores)**

1 1
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2.

1) . Annual grasses**
2). Oher?
2) nodification of physical conditions (light,
tenperature, precipitation; flowing or standing
water, snow accunul ation, snowrelt, w nd, and
evaporation) *** ‘
3) erosion, accunulation, or modification of
quantity or composition of soil or hunus**
4) covering of lichens or their substrates by
pl ant debris, ome. gravel, sand, soil, nud,
silt, or dust ***
~5) nodification of 'non-chem cal aspects of water
.(increases or decreases in levels and flow rates,
turbidity, etc.)**,

~4. Direct nodification (increase, decrease, or other

changes) of water paraneters or:quality (other than chenica
pol lution ex eutrophication)**
A) Location, anount, frequency, timng, or speed of
water inputs. (draining or renoval of water; danm ng;
di version or- channeling; construction of canals or
ponds; irrigating)**'
B) Direct inputs of sedinent**
C Drect thermal pollution**
D) Freezing*?
5. Direct nodification (increase, decrease, or other
changes) of light and heat, wnd, precipitation, or
evaporati on**
A) conplete or partial alteration '(renoval
i ntroduction, or novenent) of major |andforns, rock
formations, or vegetation***
B) urban or industrial devel opnent ***,
C) placenent or renoval of shelter (walls*; fences*,
tarps, screens, or roofs)

Pol | uti on (other than eutrophication/alkalinization),

affecting substrate, precipitation, or organisns (including
direct and indirect effects on lichens)***? (uncertainties are
due to ny lack of know edge about the extent and severity of the
pollution'in eastern WNW OR, and about the sensitivities of nost
crustose lichens and sone macrolichens

A). Air pollution. (sulfur dioxide#*#*?; oxidants (ozone,
nitrous oxides, etc.)**?; fluoride**?;.heavy netals?, etc.)
B). Acid (or other?) pollution of precipitation**?

C). Water.pollution (excluding pollution of precipitation)**
D)., Water acidification (other than acid precipitation)**
E)., Agricultural or horticultural chemcals, herbicides,
fungicides, or other pesticides)**?

F). Industrial or household chem cal s**?

G). Runoff from paved areas or buildings##?

H). Heaters for fruit orchards?

12
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3. Eutrophication/alkalinization##**
aA). Manuring from livestock (direct**?, or indirect**?) pack
ani mal s*?, introduced wldlife*?, or pets?)
B). Direct application of agricultural or horticultura
"fertilizers&? or dust fromthenr*?
c). Alkaline dust from mning or construction**?
D). Human'excretions or'urine (indirect*?, or direct?)

4. Nuclear radiation**? This could be a problem arount nucl ear
facilities, such as that around Hanford, WA

5. M scel | aneous***?
aA). Dust from vehicles**?, livestock**?, humans**?, or other
ani mal s*?
B). Dunmping/littering (especially in excessive anobunts)**?
c). Inadverntant destruction for art (e.g., petroglyphs) or
vandalism (e.g., graffiti)*?
D)., Deliberate nechanical or chem cal destruction and
renmoval of |ichens (ones that cause deterioration or

perceived disfiguration of natural or artificial
substrates)*?

13
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~ MATRICES

There are many difficulties inpreparing these, and | am not
satisfied with the results. The main difficulties, are the |ack of

information, and the problens of presenting.conplex and variable things wth
limted space and-only a few synbols. The "broad ecol ogi cal and functiona

groups nostly consist of quite diverse species each of which have different
requirenents, sensitivities, etc. The matrices for the individual

very

speci es
are sonmewhat better, but again there are problens (especially where | have
treated entire genera rather than particular species). AS €lsewhere in this
report, there is a lot of

i nference and specul ation invol ved.

14
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Table 1. Habitat factors (other than disturbance) affecting major ecological
groups of lichens, and special habitats groups (indicated by *). + = high

amount of the factor is beneficial; - = low amount of the factor is
beneficial.
LICHEN GROUP HABITAT FACTOR
Substr. Sun- Heat Rain Dew/ Snow Wind Dust N
Avail. light mist
CORTICOLOUS ++ +/- /= /= /= = [ /-

in general

Corticolous ++ +/- +/— /- + ? +/- - -
old-growth#*

Corticolous ++ +/- +/- ++ + -? +/- +/- +/-
woodland

Corticolous ++ +/- - ++ + +/- +/= +/- 7
subalpine

Corticolous ++ +/= +/= +/- ++ +/- +/- +/- 2
dry conifer

Corticolous ++ +/- - + ++ +/=- +/- + +
shrub-steppe

TERRICOLOUS ++ +/- - Y Y Y o
in general

Terricolous ++ +/-- - +/-  ++ +/- +/- - +/-
bunchgrass#*

Terricolous ++ +/-- - +/=  ++ +/- +/- - +/-
shrub-steppe* :

Terricolous ++ +/-- - + + ? +f- - -
old-growth¥*

Terricolous ++ +/- +/- 4+ ++  +/- +? - ?
alpine

SAXICOLOUS ++ +/-- Hf—— Hf= ++ = H[- - +/-
in general

Saxicolous ++ +/-= - +/=- ? ? ? - -
aquatic*

Saxicolous ++ + + + ++ +/- + - +/-
alpine

15
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Table 2. Habitat factors (other than disturbance) affecting major functional
groups of lichens. + = high amount of the factor is beneficial; - = low
amount of the factor is beneficial.

LICHEN GROUP HABITAT FACTOR

Substr. sun- Heat Rain Dew/ Snow Wind Dust N
Avail. light mist
Interceptors ++ +/- - + ++ +/- +/- - +/-
N-fixers ++ +/== - + ++ +/~ +/=- - -
Caribou food ++ +/- - + ++ +/- +/=- - +/-
Squirrel nest ++ +/- - + ++ +/= +[- = +/-
Other organism ++ +/- +/= +[- ++ +/- +/- +[/- +/-
nutrient/habitat '
Soil enhancers ++ +/=- +/-= + ++ +/= +/- - +/-
Inhibitors ++ +/- +/- + ++ +/- +)- - +/-
Rock weatherers ++ +/- +/- +f/- ++ +/- +/- +f= /-
Human benefitters ++ + /= +/- +/- ++ +f= H[= = +f-

17
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Table 3. Habitat factors (other than disturbance) affecting particular major

corticolous/lignicolous species of lichens (* = also of special concern). +
= high amount of the factor is beneficial; - = low amount of the factor is
beneficial .
LI CHEN GROUP HABI TAT FACTOR
Substr.  Sun- Heat Rain Dew/ Snow Wnd Dust N
Avai | . ['i ght m st
Al ectoria
sar nent osa* ++ + - - ++ ++ ++/=- +/- - +
Brvoria abbreviata B ++/ - +/= 4+ S A VAT A
Brvoria frenmontii* ++ +/ - - ++ ++ ++/- +/- - +
Candel ari a ++ ++/ - +/- + ++ +/- +/- +. ++
concolor
Hypocenomyce spp- ++ 4 -- Y +/= - 2 +
Hypogymnia _
i nshauai i ++ +/ - +/- +/- ++ +/=- +)- /- +-
Let haria spp. ++ ++/ - oo -+ A= A= -+
Mel anelia + + ++ /- + -+ - 4+ +/= H[- +]- +

el esantul a

Mel aneli a

suboli vacea s.1. ++ ++/ - ++ - +/=  ++ +f=- +f- +[- +
Parnelia spp. ++ + - +/— + + 4+ /= = +[- +
Par nel i 0oosi s spp. ++ + - + -, 4 - 4+ +/- - +[- 4
Phvscia spp. ++ + - - -+ A= [~ [ H
Plati smatia sl auca ++ +/ - - + -- ++ - 4+ +/- = - o+
Tucker mannoosi s

merrillii ++ ++/ - +/ - 4 -- ++ +/=- +[- +[- +
Tucker mannopsi s

platyphvlla + + +/ - - +-- + - 4+ +/- +[= +[- +
Vul oi ci da canadensis ++ +4/ - d)== )= ++  HH[= [ +[- +
Xant horia spp. ++ ++/- +/= +/- 4+ - H - +f-
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+++

Xylographa spp.

factors

++

+/-
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Table 4. Habitat factors (other

terricolous/muscicolous species of
=.- high anount of the factor

benefici al .

LI CHEN GROUP

Cal ool aca spp.

Cetraria islandica

d adoni a_pyxidata
Cl adoni a spp.

D pl oschi stes spp.

Leoraria
nesl ecta s.l.

Leoraria spp.

Lept ochi di um
albociliatum*

Lept 0si um
lichenoides s.1l.=*

Megaspora Vverrucosa

Cchr ol echi a
unsal i ensi s

Peltisera.
aphthosa s.1.*

Peltigera
canina s.l.*

Pelti sera venosa*

Peltisera spp.*
Phvsconi a spp.

Psora spp

Substr.
Avai | .

++
++
++
++

++

++

++

++

++

++

++

++

++
++
++
++

++

Sun-
i ght

++/ -

++/ -

+/ -

+/ -

+/ -

++/ -

20

= also of speci al
- = low anmount of the
HABI TAT FACTOR
Heat Rain Dew Snow
m st

Sy Y A
+/- ++ ++/-

+ - Ff- +t  +/-
Sy T A R o
H- o+ = 4+ +/-
- /= ++ +/-
+/-= ++ +/ -

H- H - A /-
+/= +/=- ++ 4/
H- /= -
R A Y &
++ ++ +/~

- /= /-
++/—- ++  +/-

++/- ++  +/=

T R Vo
M- - A -

than disturbance) affecting particular
lichens (*
is beneficial;

maj or
concern). +
factor is
Wnd Dust N
+- +/= ++
+ +
+- +/- +
+ +
+ +/- +
+ +/- +
+ -- +
+- )= -
+- +/- -
+ +/- 4+
+ - 4= 4+
+/-
+/= +f~ -
+/-
+/= -
+/= +/~ +
+ +/~ +
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Sol ori na crocea* ++ +/- ++ /= ++ /- o+

Trapeliopsis

granul osa ++ +/ - ++/ - ++ ++/-  +
21
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Tabl e 5. Habitat
of the factor

LI CHEN GRCOUP

Acar osoor a
“"chlorophana'

Aspicilia spp.

Cal ool aca saxi col a

factors (other
saxicolous -species of lichens (* =

is beneficial; - =

+++

Candel ariella spp.

Dermatocarpon
mindatum s.1l.

Lecanora muralis

Lecanor a
phaedr ooht hal ma

Lecanora rupicola

Leci dea
"atrobrunnea'

Lecidea tessellata

Neof uscelia spp.
Parnmelia spp.
Phvsci a spp.
Pseudeohebe spp.
Rhizocarpon spp.
Rhizoplaca spp.
Staurothele spp.

Unbilicaria spp.

factors

al so of
| ow anpunt

speci al

HABI TAT FACTOR

Substr. Sun- Heat

Avai | . i ght

++ +/ - +/-  --
++ +/ - +/- +/-
++ +/ - +/- +/-
++ +/ - +/- +/-
++ +/ - - +/=- +

++ +/ - +/- +/-
++ +/ - +/=- +/-
++ +/ - +/=- +/-
++ +/ - +/- +/-
++ ++/ - ++ /= +/—=
+ + ++/ - ++ /= +/--
++ +/ - - +/- +/-
++ + - +/- -
+ + - +/-
++ +/ - +/- +/-
+t +/ - +/- +/-
++ +/ - +/ -+ -
++ +/ - +/-= +/-

22

of'the factor

m st

++
++

++

++

++

++

++

++

++
++
++

++

++
++
++
++

++

than di sturbance) affecting particul ar
concern).

maj or

+- = hi gh anount

.
+/-

+/-

+/-

+/-

+/-

+/-

+/-

+/-
+/=-
+/-

+/-

++/ -
++ /-
+/-

++/ -

+/-

+/-

+

+/-

is beneficial.

Rain Dew Snow W nd Dust N

+/- +
+/- +
+ -
++ - ++
+/- 4+
+/- +
+/-  +
? +-
+/- o+
+/- o+
+/- o+
+/- +
+/-  +-
+/- 4+
+/- +
R
+/- +
+f=- +
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Xant hoparneli a
spp.

Xant horia spp.
+++

factors

++

+4 )=

++/ -
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+/ -
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+/=

++ +)--

++

+/~

+/-
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Table 6. Habitat factors (other than disturbance) affecting particular rare

or uncommon species of special concern).
peneficial; - = low amount of the factor is beneficial.

LICHEN GROUP

Aspicilia spp.
(fruticose)

Bryoria friabilis

Bryoria tortuosa
Collema spp.

on soil
on bark

Dactylina arctica

Endocarpon ssp.

Haematomma sp.

Hydrothyria venosa

Hymenelia lacustris

Lecanora
laatokkaensis

Leptogium spp.
Lobaria spp.
Nephroma spp.
Pannaria spp.

Pseudocyphellaria
anthraspis

Rinodina sp. nov.

Texasporium
sancti-jacobi

Thelomma

Substr.
Avail.
++ -
++

++

++

++

++

++

++

++

++

++
++
++
++

++

++

++

++

HABITAT FACTOR

sun-

light

[ - +/- +
+/)—- - +

+ /)= - +

Y +/= +/-
+)-—- +

+ - +/-
+/-- +/- +/-
) +/- +
4/ - ++ /-
S - ++/-
+/- +/- +
+)—- /- +/-
+ /- - ++
+/=-= - ++
Y - ++
+[—= - ++
+)-- - +/-
+/- /- +/-

24

nist

++
++
++
++
++
++
++

++

++
++
++
++

++

++

++

++

+/-
+/-
+/-
+/-
+/-
++ /-
+/-
+/-
+/-

+/-

+/-
+/-
+/-
+/-

+/-

+/-

+/-

+/-

Heat Rain Dew/ Snow Wind

+/-
+/-
+/=
+/-
+/-
+/-
+f=
+/-
?

?

+/-
+/-
+/-
+/-

+/-

+/-

+/-

+/-

+ = high amount of the factor is

Dust N
+/- +
=2 +
-2 +
? -—
-7 -
? +
? +
? +
- +
+/=- +
+/- -
- +
+/- +
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T . :C 2 "_ AN

eecidentate™ ++ +/- +/- +[—- ++  +[= H[= +[- +

Other Caliciales ++ +/~-= - +/== ++ +/- +/- F/- +
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Table 7. Sensitivity of major ecological groups of lichens, and special
habitats groups (indicated by *), to various kinds of disturbance.

sensitive, I = intermediate,

R S

LICHEN GROUP

CORTICOLOUS
in general

Corticolous
old-growth#*

Corticolous
woodland

Corticolous
subalpine

Corticolous
dry conifer

Corticolous
shrub-steppe

TERRICOLOUS
in general

Terricolous
bunchgrass#*

Terricolous
shrub-steppe*

Terricolous
old-growth*

Terricolous
alpine

SAXICOLOUS
in general

Saxicolous
aquatic*

Saxicolous
alpine

Air/water Agric.

pollut.

S to T

T to S
(air)

S to I
(water)

S toT

chem.

‘S to

S to

S to

26

T = tolerant, - = not applicable, ? =
itk

DISTURBANCE

Logging/ Grazing/ Fire
clearing trampling

s ' - S
S - S
S - S
S - S to -
S - S
S to - - S
S to - S S to -
- to I S S to -
- to I S S to -
S S S to I
- S - to I
S to - - to I S to -
S to - - to I - to I
- -toI -to I

S =
uncertain.
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Table 8 Sensitivity of
of disturbance. S = sensitive,

factors

applicable, ? = uncertain.

LI CHEN GROUP

I nterceptors
N-fixers

Cari bou food
Squirrel nest

O her organi sm
nut ri ent/ habi t at

Soil enhancers
Inhibitors
Rock weatherers

Human benefitters

Al r/ wat er

pollut.

s to |

Sto T

T to |
Sto T

maj or

functi onal

Agric.

chen.

?

sto'l

28

groups of
| = intermediate, T

DI STURBANCE

Logging/ Grazing/ F i
cl earing

S

S
S
S

to

to
to
to

to

|ichens to

t ol er ant,

tranpling
S
to - S
S
S
to - S
S
S
to - S
to - S

vari ous ki nds
- = not

to -

to -

to -

to -
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Table 9. Sensitivity of major corticolous/lignicolous species of lichens (* =
also of special concern) to various kinds of disturbance. S = sensitive, I =

intermediate, T = tolerant, - = not applicable, ? = uncertain.
LICHEN GROUP DISTURBANCE
Air/water Agric. Logging/ Grazing/ Fire
pollut. chem. clearing trampling
Alectoria
sarmentosa* 8 ? S - S
Bryoria
abbreviata S ? S - _ S
Bryoria
fremontii* S ? S - S
Candelaria
concolor ? ? S to - - S

Hypo nia

imshaugii I ? S to - - S
Letharia spp. T to I ? S to -~ - S
Melanelia .
elegantula I? ? S to - - S
Melanelia

subolivacea s.l. I ? S to - - S
Parmelia spp. I? ? S to - - S
Parmeliopsis _

sSpp. ? ? S to - - S
Physcia spp. I? ? S to - - S
Platismatia

glauca 12 ? S - S
Tuckermannopsis

merrillii s ? S - s
Tuckermannopsis

platyphvlla S? ? S - S
Vulpicida

canadensis ? -2 S - S

29
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Xant hori a spp. ? ? S to -

30
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Table 10. Sensitivity of major terricolous/muscicolous species of lichens (*
= also of special concern) to various kinds of disturbance. S = sensitive, I
= intermediate, T = tolerant, - = not applicable, ? = uncertain.

LICHEN GROUP DISTURBANCE
Air/water Agric. Logging/ Grazing/ Fire
pollut. chem. clearing trampling
Caloplaca spp. ? ? - to S - to S - to S
Cetraria islandica ? - - - to S - to S
Cladonia pyxidata T to I? ? - to I? S to ~ - to S
Cladonia spp. ? ' ? S to - S to - - to S
Diploschistes spp. ? ? - to I? S to - - to S
Lepraria :
neglecta s.l. T? ? - to I? S to - - to S
Lepraria spp. T ? S S to - - to S
Leptochidium
albociliatum#* S S - to S S to - --to S
Leptogium
lichenoides s.1l.* S [ - to S S to - - to S
Megaspora verrucosa ? 2 - to I? S to - - to S
Ochrolechia
upsaliensis ? ? - to I? S to - - to s
Peltigera
aphthosa s.1.* s S S to - S to - - to S
Peltigera .
canina s.l.* S S S to - S to - - to §
Peltigera venosa* S S S - to S - to S
Peltigera spp. S S S to - S to - - to s
Physconia spp. I? ? - to I? S to - - to s
Psora spp. 2 ? - to I? S to - - to 8
Solorina crocea* S? - - to S - to S - to S
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Trapeliopsis
granul osa ?

-

-to ? s to - - tos
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Tabl e 11. Sensitivity of nmajor
special concern) to various kinds of disturbance.'S

internediate, T =

LI CHEN GROUP

Acar osoor a
"chlorophana'!

Aspicilia spp.

Caloplaca saxi col a

Candel ariella spp.

Der nat ocar oon
m ni atum s.1.

'Lecanora muralis

Lecanor a
phaedr onht hal na

Lecanora ruoicola

Leci dea
"atrobrunnea'

Leci dea tessellata

Neof uscelia spp.

Parnelia spp.
Phvsci a spp.
Pseudephebe spp.

Rhi zocar oon spp.

Rhi zool aca spp
St aur ot hel e spp.
Unbilicaria spp.

Xant hoparnel i a

tolerant, - = not

Air/water Agric.

pol | ut .

s?

T

| ?

s?

appl i cabl e,

chemn.

33

Logging/
cl earing

- to
Sto
-to0

-to

-to

-to

-to0

Sto

s-to
-to

-to

-to0
-to
~-to

- to

-to

saxi col ous speci es of

DI STURBANCE

s?
T
S?

S

T?

T?

l'ichens (*
sensitive,
? = uncertain.

Grazing/
tranpling

to s?

to s

to s

to s?

al so of

Fire

-to s
- to s

-to s

-to s

- to s
- to s

-to s

- to s
-to s

- to s

- to s
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sSpp-
Xanthoria spp. | ? ? - to 1? - - to S

34



Environmental factors

Table 12. Sensitivity of rarer special concern species to various kinds of

disturbance. S = sensitive, I = intermediate, T = tolerant, - = not
applicable, ? = uncertain.

LICHEN GROUP DISTURBANCE
Air/water Agric. Logging/ Grazing/ Fire
pollut. chemn. clearing trampling

Aspicilia spp. T? ? _ S to - S S
(fruticose)
Bryoria friabilis S? ? S - S
Bryoria tortuosa S? ? S - S
Collema spp.

on soil S S S to - S T to S

on bark S S S - ‘ S
Dactylina arctica ? - - S -
Endocarpon ssp. ? ? S to - S s?
Haematomma sp. ? ? S - S
Hydrothyria venosa S S S to - ? S to -
Hymenelia lacustris s? -2 S to - ? S to -
Lecanora
laatokkaensis ? ? S to - - S to -
Leptogium spp. S S S to - S to - S to -
Lobaria spp. S , S S - S

- Nephroma spp. S S S S to - S

Pannaria spp. S S S - ]
Pseudocyphellaria S S S - S
anthraspis
Rinodina sp. nov. | ? ? S S to - [
Texasporium , ? ? - S S to -

sancti-jacobi

N
N
|
I
7]

Thelomma
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MODELS

Since no exanple of a nodel was enclosed with the materials sent to ne,
| have inprovised. -The nodels below are only for functional groups or
speci al habitat/special concern lichens, and they show only a few of the
conponents, processes, and interactions that are known or |likely to be at
| east noderately inportant. The amount of detail is limted by the |ack of
space and difficulties of the nethod of making the diagrans, but hopefully it
at | east suggests sone of the complexity of the considerations involved.
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Figure 1. Model of lichen ecosystems in general. Arrows @ndicated direction
of causal relationships. Bold indicates stronger or more important factors or
effects. .

o - - - - o= oo e amam Guem Eeen e ewes W amar e @ -t

| HEALTHY (LUXURIANT AND/OR DIVERSE) LICHEN COMMUNITY |== == == ==

+
\
|
1
1

|
~ v A | v |
PN v A~ l v l
~ v A~ | HUMAN BEINGS AND THEIR ACTIVITIES |
A v A l A v A v ‘
A v A ] A v ~ v ]
A v ~ MODERATE/TEHPORARY DISTURBANCES v ]
A v ~ v ~ v v l
A v o~ v - A v v
~ EFFECTS ON OTHER COMPONENTS OF THE ECOSYSTEM v v i
A A v A A v v A v A v v i
A~ N v A A v v A v ~ v v i
A~ A v A~ o~ v HUMAN BEINGS v ~ v v |
A A v A A v a v v v A v v |
A A v A A v A v v v -~ v v '
~ A v ~ EFFECTS ON OTHER v v A v v |
A A v ~ v ~ COMPONENTS OF vV v A v v |
A A v ~ v ~ THE ECOSYSTEM Vv v ~ v v |
) ~ v A v A A ~ v v v ) v v l
RESTORATION OF THE A ~ v v v ~ v v |
LICHEN HABITAT ~ ~ v v v ~ v v |
A EFFECTS ON THE LICHEN v v ]
A COMMUNITY OR SPECIES v |
~ v v v |
~ v v v |
o= me mm e = —m e me e = ==t v |
| IMPOVERISHED LICHEN COMMUNITY | v {
o vm me —m e = e —= == o= =t v |
A v v v |
A v v v |
RESTORATION OF THE LICHEN HABITAT v SEVERE/PROLONGED DISTURBANCES
~ v A v v A v
~ v ~ v v ~ v
~ EFFECTS ON OTHER COMPONENTS OF THE ECOSYSTEM v
A ~ v v ~ v . ~ v v
A ~ v v ~ v ~ v v
~ A v HUMAN BEINGS/ACTIVITIES ~ v v
~ ~ v ~ v v ~ ~ v v
~ A v ~ . v v ~ ~ v v
EFFECTS ON OTHER COMPONENTS v ~ ~ v v
OF THE ECOSYSTEM v ~ v A ~ v v
~ v ~ V. A o v v
A v n v ~ ~ v v
~ EFFECTS ON THE LICHEN COMMUNITY OR SPECIES
~ v
- e e - = —— —— ——— - w— —— e - man e -
: | LOSS OF ALL OR MOST OF THE LICHEN COMMUNITY |
o o e e e= m=w = = me w— == == == e
A v v
1.0OSS OF FUNCTIONAL OR OTHER VALUES 1.0SS OF PROPAGULES FOR

FOR THE ECOSYSTEM ‘ DISTRIBUTION ELSEWHERE

EX



Figure 2. Model of aquatic saxicolous lichen ecosystems. Arrows indicated
direction of causal relationships. Bold indicates stronger or more important
factors or effects. DISTURBANCES are: elimination of habitat (blocking light
or air by covering by sediments, solid materials, or huge amounts of water;
removal of rocks or water), alteration of conditions (changes in abrasion,
aeration, sedimentation or turbidity, due to changes in movement or flow-rate,
by channeling or by increased inputs due to erosion after logging, fire,
overgrazing, paving, etc.; increase of heat and evaporation due to removal of
vegetation in or near the water, or in area as a whole:; changes in presance o1
abundance of other organisms due to such changes or to pollution or
eutrophication), and direct destruction or removal of the lichens (chemical,
nutrient, or thermal pollution; herbivory; direct destruction or removal by
humans). "“SEVERE" = the damage drastically affecting all or most of the
habitat or lichens in the area being considered, making restoration to the
healthy state difficult or impossible at least in a reasonable amount of time.
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Figure 3. Model of moist old-growth forest/woodland lichen ecosystems.
Arrows indicated direction of causal relationships. Bold indicates stronger
or more important factors or effects.
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Figure 4. Model of shrub-steppe or steppe lichen egosystems. Arrows
indicated direction of causal relationships. Bold indicates stronger or more
important factors or effects. Clearing for agriculture 1s major in steppes.
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Functi ons
7. ECOLOGE CAL FUNCTI ONS

Under this topic | amincluding sone "negative" effects of
[ichens, in addition to the nostly "positive" contri buti ons,
because the.sane quality or process can be interpreted either
way,, depending.on one's val ues or interests, and many of the
effects can be beneficial for sone situations or ecosystem

components and damagi ng to others. | have al so included uses by
humans and human- managed organi sns or systens, because we are,
after all; a conponent of both natural and artificial ecosystens,'

and human interests are obviously also a major concern to |and
managers (often too nmuch so). .

.. The ecological functions (referred to as -"Role(s)" in this
document), where known or presuned, are referred to under each
maj or and special concern species, .in that section, and in the
three "Ecol ogi cal Groups" sections.

‘The functional groups are summarized and further discussed
in this section. | have |unped sone rather diverse functions

toget her under sone categories, because the lichens involved are
probably mostly the sane ones, and the processes interact wth
each other or-contribute to the sanme-overall results.

Possi ble effects on ecosystens, of.altering distribution or
abundance of functionally significant lichens: As to how . .
alterations in lichens influence the diversity and productivity
of their ecosystem at present | can nostly only make very
general specul ati ons. Qobviously increases or decreases in
lichens that are '"good", "bad", or both (depending on the lichen
its affects on various ecosystem conponents, and the value placed
on those), wll affect productivity, and/or biodiversity
(especially of lichens thenselves) in various ways and to
differing degrees. The quantitative consequences of the
alterations depend on how abundant and significant the groups or
species are in the particular areas or ecosystens.

Changing.the distributions of sonme groups or taxa of course
also alters their abundance directly and by nodifying sources of
propagul es:. | suspect.the elimnation of, particular taxa woul d
be critical mainly in areas where certain critical taxa (e.g.
Alectoria, or nitrogen fixers) are necessary for the function (as
opposed to the case of functions where alnost any simlar |ichen

will do the same thing). This mght be especially inportant in
| ocalities or provinces where such taxa are presently unconmon
but could becone nore common in the future (e.g., if the nostly

second-grow h forests, are allowed to becone old-growmh ones). It
could also be inportant in areas that are mmjor sources of
propagul es for other areas, particularly areas with disjunct
occurrence of the species and its habitat, including areas that
provide |inks between other disjunct occurrences.

A. | NTERCEPTORS OF WATER, LIGHT, HEAT, AIR NUTRI ENTS AND TOXI NS
Li chens nost inmportant in regard to this set of interacting

1



Functi ons

functions are probably the larger, dom nant nacrolichens on trees
or shrubs, although crustose kinds and small or l|arge
macrol i chens on logs or stunps., rocks (especially cliffs or.large
outcrops), soil, or noss nmay also be inportant, especially if
they are very abundant. Details and quantitative data that can
be considered to be relevant to the WA/OR Col unbia Basin, and
especially to the contributions of particular species occurring
there, is mninmal, because the studies on this-tfunction dealt
nmostly with ecosystens and lichen communities rather different
fromthose in this region. However, the general considerations
derived from other studies still apply, at least qualitatively.

Key functions: Lichens in effect increase.the surface area
of the canopy (especially on dead plants and in winter on plants
wi th deci duous |eaves) and increase or nodify the surface of the
trunk (especially on snooth bark or wood). The lichens intercept
and partly absorb precipitation (dew or fog, rain, or snow,
water flow ng down the trunk or main branches, and water vapor,
ot her gasses and particulate matter from the air (from natural or
ant hr opogeni ¢ sources). The nutrients and toxins accumulated in
these ways, those that nmay absorbed from the substrate, carbon
fixed by photosynthesis, and nitrogen fixed by cyanobacteria
(either in or on the surface of lichens) all enter the nutrient
cycle, either by'leaching from the |ichens or when the |ichens
are consurmed or deconposed by other organisns. Li chens,
especi al |y when abundant, and particularly in certain situations,
can also absorb or reflect light and heat, which also affects
noi sture conditions, Thick masses of |arge nmacrolichens |ichens
inpede airflow directly over their substrate, and in extrene
cases nmight even reduce wind nmovenent. ~-The inportant effects of
t hese various processes on soil are nostly discussed separately
under that topic.

1. Reduction of the ampunt of water and particulate matter
(including nutrients and toxins contained in these) reaching  the'
ground or lower parts of plants or rocks. These effects, ich
are tied into the others bel ow, may be persistent (in the case of
the various states of water) or tenporary, as nentioned bel ow,
for nutrients and toxins, ich sooner or |ater are |eached out
or enter the ecosystem as the |lichens are consunmed or deconposed.

2. Absorption and retention of water and nodification of
evaporation conditions and other aspects of water cycling.

Provision of water'for other organisns: These effects are
potentially very inportant in several situations (ecosysterns,
pl aces, habitats, or tinme periods) in which liquid water is
absent or mninmal, such as in shrub-steppes receiving dew or
frost but not rain, and forests or other ecosystens receivVving
only snow in the winter. In these 'situations the |ichens (or
water under them that is prevented from evaporating as rapidly as
it would otherwi se) provide water for organisns that consune or
deconmpose them at tinmes this may be a primary source of water
for caribou, other ungulates (including livestock), squirrels,
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and birds.

Melting of snow or frost on lichens in the canopy (or high
rock surfaces): This releases liquid water for |ichens or other
organi sns growi ng at |ower heights, and to organisms on the .
gr ound. This could be inportant, because snow or 'frost on
i chens growi ng-in exposed, sunny situations in the canopy or on
rocks will-nelt sooner than under the canopy. These effects vary
to sonme extent with the darkness or |ightness of the |ichens, as
di scussed further under the topic of light/heat Interception
Gel atinous, cyanobacteria-containing lichens _(Collema
Lent ochi dium Leptogium, and others),'and to.a |esser extent
ot her macrolichens.and squanul ose (i chens that fornthick
"beards", mats,.or cushions are more likely to be good at
absorbing.and retaining water and preventing it from evaporating

Facilitation or pronotion of decomposition and | oss of
substrate materials or organisns: Especially in already very
nmoi st forest or.woodland situations, 'water absorption by |ichens
can. have additional.effects. Huges nasses of l|ichens (and water
retai ned under then) can increase the weight |oad on surfaces, in
extreme cases causing themto collapse, fall apart, or slide.

This mght include effects on branches, |oosely flaking or
deconposi ng bark or rotting wood, | oosely attached and
unconsol i dat ed- bryophytes, plant debris,, or soil, and crunbling
or exfoliating rocks. Probably nore frequent and inportant,
massi ve absorption and retention of water (and al so water under
the lichens) also contributes nore directly to the deconposition
and eventual |oss of bark, wood, plant debris, and possibly
bryophytes, by facilitating or pronoting invertebrates or...

m croorgani sns, and physico-chemical processes, that deconpose
the substrate. Water in or under lichens also aids in weathering
rocks, as discussed under that topic.

3. Absorption and cycling of nutrients. Because they | ack
the cuticle, found "in higher plants', and few ways of controlling
what goes in or out of them lichens in general are good
absorbers’' and concentraters of many kinds of organic and
i norgani c substances.

Effects with nutriehts from dust: The main i nputs of
nutrients from dust are probably'through |eaching, or
deconposi tion rather than by consumption of the |ichens (at | east
by vertebrates). Li chens characteristic of surfaces enriched by
fertilizer, agricultural dust, or excretions, may.concentrate
ni trogen, phosphorous or calcium, but the nost characteristic of
t hese taxa (Caloplaca, Candelaria, Candelariella, and Xanthoria)
are too thin or.closely attached to be eaten by vertebrates, and
the bright green-yellow to orange' or red pignments probably nmake
the lichens unpalatible, if not actually poisonous. Letharia and
VWul nicida are abundant in dusty areas and are easily renovabl e,
but contain vulpinic or pinastric acid, making them unpal atable
and ' poi sonous,

Effects with nutrients from water: On the other hand, nost
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of the lichens that do serve as inportant food sources for
vertebrates in the region (Alectoria and Brvoria) usually grow in
areas exposed to reiatively small anounts of dust but will
absorb nutrients from precipitation or stenflo

4. Absorption and cycling of toxins (incl Ui ng heavy netals
and radioactive elements). In the short termthis may be a
beneficial function for organisns living below the |ichens.
However, the long term effects are potentially quite dangerous to
the ecosystem (and potentially to humans), because rather than
being diffused into the ecosystem at |low |levels, these substances
can accunulate to high concentrations in the |ichens, and
eventually enter the food web when the lichens are consurmed by
animal s or decomposers. In the case of lichens such as
or Brvoria, the toxins may becone still nore concentrated in the
ti ssues of caribou or other ungul ates.

5. Modification of pH (acidity or alkalinity):

Li chens absorb acid rain (and fog, snow, etc.); although
this'may at least tenporarily reduce the-acidity entering the
rest of the ecosystem the. acidity to varying degrees hastens the
death of the lichens, and sooner or later acidic water |eaches
from the'lichens. Tony Basabe (pers. comm., 1994) has found that
lichens (e.g., Aligtm_ads_ar_mmm | over the pH of water
fl owing over or through them least in one site in the WA
Cascades; | plan to test our hypothe5|s that this effect is due
to acids produced by the lichens, but another explanation m ght
be that it is due to absorption of acid rain. Although the
characteristic "lichen acids" have rel atlvely low solubility in
water, increased acidity from these acids, from common organic
byproducts such as oxalic acid, or absor bed aci di c precipitation,
may be inportant in some cases, either negatively by adding to
the acidity of already acidic water or surfaces, or positively or
negatively by noderating the effects of alkalinity, whether these
conditions are due to natural or anthopogenic sources.

6. Absorption or reflection of light and heat: Dark colored
l'ichens (e.g., nost cyanobacteria-containing genera, ‘and Brvoria,
Cetraria, and nost Peltisera spp.,_Pseudephebhe, Unbilicaria, and
dark brown species of Acarospora, lecanora, and lecidea, pl us
Rhizocarpon bolanderi and species of Staurothele and Mer-r-uca,r-u-??
may al so absorb nore heat than plants or bare soil or rock. The
increased heat absorption of dark lichens will also pronbte |oss
of water due to evaporation. 'The reverse situation may be true
of pale or bright lichens, although some Ilight/heat is absorbed
by |ichen substances (especially pignents) and photobionts.

B. DI RECT PROVI DERS OF roob OR OTHER BENEFI TS FOR NON-HUMAN
VERTEBRATES:

In the Colunbia Basin, as far as known with any certainty,
these are primarily large fruticose |ichens on coniferous trees,
especially Alectoria sarmentosa and Brvoria spp. as food for
caribou, and Brvoria spp. as both food and nesting material for
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flying squirrels. However, as | have specul ated el sewhere in
this report, various -other macrolichens such as Unbilicaria spp
m ght also be eaten or otherwi se used. As discussed above, in
addition to the uses below, lichens are also likely to be a
source of water for various aninals.

1. Food for caribou: As discussed in the docunent on
‘corticolous/lignicolous "Ecological G oups", except'for a couple
of brief statenments (on one label, and in conversation with a
forest bot ani st) that Alectoria-‘ (and possibly Brvoria) are.

"inportant winter food" for caribou in N E Muntains, WA, | have
no information on this specifically for the Col unbia Basin.

2. Possible food for other native ungulates: No' definite
evidence or information on this is 'avail abl e for eastern WV OR
but studies elsewhere '(including the west side and |daho) suggest
it could be "inportant at least in a few places or situations.

3. Possible food for livestock. (or possibly also pack
ani mal s): Al though this is not a function for a natura
ecosystem (except perhaps slightly in an indirect way when
lichens "are being eaten instead of other plants), rangel ands,
"pastures, etc. are still ecosystens, even though they 'are
artificially manipulated. Wether lichens are actually eaten by
these aninmals in eastern WA OR, mhlch species are used, and to
what extent, -are unknown. -

4. Food and nests for fIylng squirrels, and to sone extent
other squirrels (and probably at |east one or the other, for
other kinds of small mammals): Information on this from Hayward &
Rosentreter' (1994) is summarized in the docunent on
corticolous/lignicolous "Ecological Groups".

5. Probable use in nests (and possible use as food) for
birds: No data are available on this for eastern WV OR, but
I i chens undoubtedly get incorporated at |east occasionally and
incidentally on twigs used in bird nests.

6. Possible benefits for other vertebrates: It is
concei vabl e that dense growths of Hvdrothvria could provide
shelter or hiding places, and possibly food, for small fish or
anphi bi ans. The.same might also be true for various non-|arge
non-aquatic macrolichens, and various terrestrial or arborea
vertebrates.' ‘For exanple, |arge masses: of pendulous Al ectoria
Brvoria. or Usnea m ght shelter bats (as the anal ogous vascul ar
pl ant epiphyte Tilandsia usneoides does at least occasionally,
based on ny experience in Florida). Evi dence from California,
where oak'trees are covered by-nmasses of pendul ous and ot her
macrol i chens suggests that |ichens may provide or at |east-nodify
habitat for lizards (in trees, but probably also on rocks or the
ground). Large, thick, loosely attached nasses of ground-

i nhabi ti ng macrolichens might possibly provide cover or shelter
at least occasionally for a wde range of other vertebrates such
as snakes and small reptiles or anphibians.

C. PROVI DERS OF NQT?IfICN, WATER, OR HABITAT FOR OTHER TYPES OF
- . : : :
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ORGANI SMS

No specific-information on this category is available for
eastern WW OR, but based on ny own experience and reading, it IS
undoubtedly one of the nost inportant sets of functions of all
i chens al nbst everywhere.they occur, because it pronotes total
bi odi versity and nutrient cycling. through consunption or
deconposi ti on- of organlc material (including the |ichens
themsel ves) . ,

1. Nutrition or habitat for lichenicolous (parasitic,
pdrasynbiotic, or epiphytic) fungi or lichens: This is
guantitatively significant only to the extent that death and
deconposition of the host |ichens are; however,-it can be
extremely inportant in terms of total biqdiversitY, because there
may be hundreds of taxa (both hosts and-lichenicol ous taxa)
involved, 'even in a fairly small area or ecosystem Only a few
of the' nunerous |ichenicolous taxa:found in the Colunbia Basin
have been identified, and many are probably still undescribed. or
not yet reported for North Anerica; sone (e.g., -certain members
of the Caliciales) may be ol d-growh species, 'and are Ilkely to
be rare and endangered.

2. Nutrition or habitat, or both, for invertebrates: Again
this is significant for total biodiversity, but it is also likely
to be very inportant for processes affecting both the |ichens and
their substrate. A very w de range of invertebrates (many
probably undescri bed genera or.species) can occur on the surfaces
of the lichens, underneath them or in water.on or below them
Some kinds of insects or l|larvae even deliberately' stick Iichens
onto their backs, for canoflauge. Insects, spiders, mtes,
worns, and many other very tiny invertebrates are al nost
uniquitous on |ichens, especially in noister, nore tenperate
ecosyst ens. Sonme invertebrates (e.g., sone kinds of mtes or
others, especially ones that are canoflauged to |look like |ichens
or carry lichens on their backs) require lichens in general or
particular kinds, and may be rare or endangered.

3. Nutrition or habitat, or both, for protists or bacteria:
Al though little is known about this (especially the biodiversity
aspect); nost of the considerations applicable to invertebrates
al so apply, and it is undoubtedly at | east as inportant in
deconposition processes

4. Habitat for cyanobacterla (i ncl udi ng nltrogen flxers)
Cyanobacteria are conmonly associated with l|ichens, in.
cryptogamic soil crusts in fairly dry areas, and al so on or anong
Iichens on various substrates in aquatic or other noist habitats.
Al t hough these organisms probably have deleterious effects on
i chens when abundant, due to conpetition for substrate or

bl ocking of air and light, in some situations they may provide
noi sture or fixed nitrogen for the lichens, and especially for,
ot her organi sns. In some situations, e.g., when they occur on

the surface of abundant non-cyanobacterial canopy lichens in
noi st forests, this could be an inportant-source of inputs to the
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ecosystem

5. Interactions with mcrocolonial fungi: As discussed under
weat hering of rocks, below and-in one place in the docunent on
saxi col ous "Ecol ogi cal Goups", the nature and possibly
consi derable significance of these interactions remains to be
clarified. - P -

6.. Habitat for lichenicolous (epiphytic) bryophytes an& true
algae: Although few if any of these organisns occur obligately in
- lichens.or derive direct benefit from them except perhaps .
noi sture, their use of lichens as substrates m ght be significant
in a few situations.

D. PROVI DERS OF VARI QUS DI RECT BENEFI TS TO HUMANS

It is inmportant to note that-these' benefits are also
potential threats to lichens (and therefore to ecosystem
bi odi versity or functions), due to overharvesting, especially for
certain species, including both rarer ones and sone of the
' conmonest ones.

1. Aarts and crafts, especially dyes for wol or cloth:

Al ectoria, Bryoria, Letharia, and other conspicuous macrolichens
are especially likely to be used--in dyeing, although many ot her
i chens al so produce dyes. | do not know how often lichens are
collected for this purpose in eastern WV OR, but on the west side
there are a fair nunber of people interested in this. Most ot her
arts and crafts uses are probably trivial (at least in the

Col unbia Basin at present), but sone exanples are use of bushy
lichens (usually dadina, but in the Colunbia Basin more likely
Letharia) for mniature trees or shrubs in railroad |ayouts, and
use of various lichens in Christmas weaths (Ramalina is used in
-California, but Alectoria, Letharia, or others might be used in

t he Col unbi a Basin).

2. Antibiotics: Species containing usnic acid (Al ectoria
and others) are likely to be harvested for commercial production
of ointnments or salves sold in Europe. Al though nmany other
I i chen substances have antibiotic properties, they have not yet
been exploited to any significant degree.

3. Scientific or technol ogical values:' As evident throughout
this report, |I|ichen taxonony, biogeography, and ecol ogy are
extrenely fertile fields forfuture research. This is also true
of the numerous other aspects of.lichenology, including the use
of lichens as nodel biological systens. Even the results from
"pure" research nmay soon becone nore inportant for applied uses
(e.g., nedicine), because of new technology (genetic engineering
and tissue culture) that makes conmercial exploitation.
potentially nore feasible. .

4. Esthetic or spiritual values: Al though |lichens are often
ignored, or even thought to be disfiguring, at least for some
people (aside from lichenol ogists, of course), consciously or -
subconsciously, the nore conspicuous or attractive lichens, or
the patterns they make, contribute to esthetic enjoynent of
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scenery, especially in cases such as cliffs nottled with bright
green-yel l ow Acarospora "chlorophana" Or bright orange.Caloplaca
or Xanthoria, and in forests where the trees are covered wth
bright green-yellow Letharia, or with festoons of Alectoria or
Brvori a. Even if people have no idea,that these are lichens, and
have not paid attention to themin the past, '"if the lichens

di sappeared, people who have seen them over.many years are likely
to notice.that sonmething has changed if the |ichens disappeared
Al though | have no information on this for the Columbia Basin, ny
experience el sewhere suggests that Native Anericans at'l east
traditionally were aware of and valued lichens, if for no other
reason sinply because they are a consplcuous part of.the natura
world revered by these people.

5. M scel | aneous: Again, as discussed elsewhere in this
report, at least sonme Native people in the region probably nade
use of lichens (especially Brvoria spp.) for a wide variety of
purposes. Although the list of major or mnor uses to which
Iichens have been put by various people around in the world is
extensive and fascinating (from human food and beverages to the
production of perfune,)," | wll refrain from further enumerating
t hem and specul ating on which ones, if any mght be potentially
significant in the Colunbia Basin.

E. NI TROGEN FI XERS:

These include a X range of taxa occurring at |east
indirectly on all substrates, but innost parts of the Col unbia
Basin are likely to be nalnly terricolous/muscicolous speci es,
especially of Collemn, Leptochidium Leptogium and

1. Fixing nitrogen: This is necessary for nost kinds of
plants (other than alders and |egunes), and is probably one of

the nost inportant functions of I|ichens, as discussed in many
articles on field and | aboratory studies done el sewhere.
However, in ny admttedly limted experience (nostly in drier,

rockier areas unsuitable for nobst nitrogen fixers), except
perhaps Peltigera spp. or occasionally others, this'functional
group isnowhere near as abundant in eastern WA/OR as in the

noi ster areas to the east or west. It is a conplex subject, and
unfortunately at present | do not have enough information
directly related to this in eastern WA/OR to coment further on
it here. Sonme additional references to the subject are nade

el sewhere in this report.

F. WEATHERERS/SOIL FORMERS:

This is the major function of probably all |ichens on rock,
as discussed in nore detail in the section on Successi on. Beyond
this, little or no information is available, at |east for the

Columbia Basin.

1. Weathering of rock: Crustose |lichens are generally the
nost inportant ones, especially in the earlier stages of
weat hering, but in nmany cases they continue to be inportant past
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the gradual transition into formation of soil. Some macrol i chens
may ‘also be important weatherers in.certain situations.
2. Formation of soil: Macrolichens are nore likely to

contribute to the later stages, and beyond deconposing the rock,
they also add-to the.bul k-and composition of the soil, by falllng
of f; mhether they take substrate wi t h-them -or not. o

G SOL ENEANCERS/MODIFIERS » AND PROMOTERS' OF ESTABLI SHVENT- COF
VASCULAR PLANTS. -

These include nost klnds of l'i chens gromnng dlrectly on
soil,- and..are probably most important in steppe and shrub-steppe
communities (see detailed discussions in the
terricol ous/ nusci col ous "Ecol ogi cal G oups" docunent), and
possibly also in the:alpine zone: Informatipn on the
contributions of specific taxa is limted, but nost or all
nitrogen fixers (also treated above as a separate category),

Cl adoni a spp., and nmany genera-of foliose and crustose |ichens
fit in this category; Lunped together here are various nore
specific functions listed below Although this is probably one
of the most inportant sets of functions'in certain ecosystens, |
do not have-a.lot of additional information or ideas about it,
partly because in most of.the areas |'ve visited in eastern WV OR
(generally. dry, rocky ones, with little or no ground vegetation
or with annual grasses having replaced native bunchgrasses, or
el se noister communities completely dominated by grasses, herbs,
or shrubs,. or bryophytes) lichens were not a conspicuous part of
t he vegetatlon directly on soil. _

1. Soil bindlng/consolldatlon, and erosion prevention:, This
is inportant especially'in -areas .with sandy, silty; or ot her wi se
| oose and unstable soils, including freshly disturbed soils, in
dry, windy areas, and also in noist situations, especially on
slopes or in concavities, where it also affects habitat for
aquati c organi sns.

2. Miisture absorption/retention: This is inportant
obviously in all but the, wettest ecosystens.

. 3. Nutrient enrichnent: Aside from nitrogen;, |ichens
contribute other elements or substancesto the humus and soi
t hrough leaching or decomnposition.

4. Proyiding a seedbed on surfaces normally unsui t abl e for
most vascul ar plants: This might ‘be inmportant on rocks., rocky-'
unstable soil, and | ogs.

H. INHIBITORS -OF ESTABLISHMENT R GRONMH OF VASCULAR ' (R OTHER)
PLANTS, .. FUNGI, OR OTHER .KINDS OF ORGAN SM S: ‘

Al t hough thls set of functions 'is related to the previous
one, much - less is known about its nature and sigriicance, and it
may involve sonme rather different considerations because of the.
negative nature of the sone of the consequences of the effects.
| have mentioned bel ow and el sewhere that sone |ichens or "allied
fungi” may directly damage their substrates, but-at present there
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is no reason to believe that this is potentially significant.
enough to-be listed as a 'separate function.

1. '"Physical inhibition of various organisns: Although, as
di scussed above, lichens can provide a substrate for vascul ar
plants or other organisns, a cover of |ichens may-also bl ock sone
kinds of organisns (e.g., plants unable to grow on or anpng
lichens', earthworns or other soil: invertebrates, and ot hers) from
occurring in the occupied space, W th mxed positive and negative
resul ts.

2. Chem cal inhibition of pathogenic or saprophytic fungi or
m crobes: The (presumably inhibitory) effects of |ichens on wood-
destroying.fungi were investigated by Henningson & Lundstrém
(1970), but unfortunately |I have not yet seen this article.’

Since lichens nust often conpete-with such fungi,. and many
lichens contain antibiotic substances it seens Ilkely that this
could be an inportant function, although sone of the crustose
fungi traditionally treated as lichens are themselves actually
saprophytes or even pathogens; At least one lichen (an
i nconspi cuous species' in the Caliciales, not yet discovered in
eastern WW OR but likely to be present'in old-growh forests)
even grows directly on bark- or wood-destroying shelf fungi.
- Antibiotic effects on bacteria or other microbes are also a
potenitally inportant function, but no data on this directly
applicable to eastern WW OR are avail abl e.

3. Chemcal inhibition of grass seed germ nation or seedling
devel oprent: Undeterm ned substances in aqueous extracts from
terricol ous/ nusci col ous species of Peltigera are known to be
capable of doing this, which (along with their relatively rapid
growmh rate) accounts for the fact that these |ichens are anong
those nore successful in colonizing grassy areas. 1he inhibitory
action is beneficial to the ecosystem because Peltiaera spp. are
al so anong .the nost inportant nitrogen fixers, soil nodifiers,
etc.; at least in sonme situations, inhibition of grasses (e.g.
weedy aliens) may have other beneflts al so.

4. Chem cal inhibition of mycorrhizal fungi: Various
species," such as Cetraria islandica, have-been found to inhibit
nmycorrhi zal fungi. Since many lichens (especially dadonia spp.)
contain fumarprotocetraric acid (the causal substance in C.
islandica), and many nore containother substances known oxr -
presumed to have antifungal.properties, this could be a- )
significant function in some ecosystems. Cetraria islandica is
common in alpine areas; (adonia spp. are almost: ubiquitous in
terrestrial ecosystens except in the driest ones, and nmany other
potentially inhibitory lichens are abundant-in all ecosystens.
The effects could be positive, in inpeding establishnment of weedy
or unwanted grasses or shrubs,, or negative, in retarding growh
of desired plants, especially trees. Beyond that, nothing is
known that-is. directly applicable to the Col unbia Basin;

5.: Mscellaneous: As nentioned in item A above, |ichens may
also be a concentrated source of absorbed toxic substances that
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could be inhibitory when rel eased.
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Table, 7-1. Maj or corticolous/lignicolous |ichen species and
their roles in ecosystens.

LI CHEN SPECI ES ROLE
Ni trogen Precip. Nutrient Squirre
Cari bou )
fixation nodific. cycling nest f ood

Al ectoria +++
sar nent osa

Brvori a
canillaris

Bryoria +++
frenonti

Bryoria ++
fuscescens s.1l.

Brvori a +++
oregana

Brvori a
pseudof uscescens ++

Brvoria ++
sSpp-

Hypogvmnia +
imshaugii

Let hari a
ssp.

Plati smati a +
al auca
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.

Table?”™ Mmnor corticolous/lignicolous lichen species and their
roles in ecosystens.

LI CHEN SPECI ES ROLE
Ni trogen Precip. Squirrel  Caribou
fixation nodific. nest f ood

Col |l ema. . +

spp.

Lobaria +

hal i

Lobaria +

oredgana

Lobaria +

pul nonari a

Nephroma +

spp.

Pseudocvphellaria +
anthraspis-

Usnea +
spp.

13
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- Major terricol ous/ nuscicol ous

Table 7.
I n ecosystens.

rol es

LI CHEN SPECI ES
Ungul at e

Nitrogen Soi l

fixation binding

Candel ariell a +
spp.

Cbtrarja
i sl andi ca

Cl adoni a +
sSpp.

Col | emna ++ +
spp.
Diploschistes ++
spp.
Lepraria ++
neal ecta

++ ++

Leot ochi di um
al bociliatum

++ ++

Leptogium
sSpp.

Megaspora +
verrucosa

Pelti aera +
aphthosa s-.1.

Peltiaera +++

canina s.l.
Pelti aera ++
collina

Peltiaer a
pol vdactvla s.l.

Pel ti aera +
venosa

14
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Tabl e?. [ M nor terricolous/muscicolous lichen species and their
roles in ecosystens.

ROLE

LI CHEN SPECI ES Nitrogen Soil Inhibit I nhibit
fixation binding grasses Mycorrh

Cal opl aca +
spp-

Nephroma + +
parile

Psor a

sSpp.

Sol ori na + ++
crocea

St er eocaul on +
Spp.

Xant hoparnelia +
spp.
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Table 7-1. Mjor corticolous/lignicolous |ichen species and their roles

ecosystens. ,

LI CHEN SPECI ES

Al ectori a
sar nent osa

Bryoria
capillaris

Brvori a
frenontili

Bryori a
f uscescens s.l1.

Brvoria
or euana

'Bryoria
pseudof uscescens

Brvoria
Spp .

Hvpogvmnia
i nshausi i

Let hari a
ssp.

Pl ati snatia
sl auca

Ni trogen
,.--fixation
-

+?

Preci p.
.modi fic.

[

RCOLE

Nutri ent

. cycling

++

++

++

++

++

++

++

++

++

Squi rrel
nest

+?

+++

++

++

Cari bou
f ood

+++



Table 7 .~ Minor corticolous/lignicolous lichen species and their roles in
ecosystems.

LICHEN SPECIES ROLE
Nitrogen Precip. Nutrient Squirrel Caribou
fixation modific. cycling nest food

Collema + +

spp.-

Lobaria + +

hallii

Lobaria ++ +? ++

oregana

Lobaria ++ +? ++

pulmonaria

Nephroma

Spp.- + ++

Pseudocyphellaria

anthraspis + +4

Usnea +? + +

spp.
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Tabl e?.-' Major terricolous/muscicolous |ichen species and their roles in
ecosyst ens. . :

ROLE

LI CHEN SPECI ES Ni trogen ' Soil | nhi bi t | nhi bi t Ungul at e
fixation, binding gr asses Nygoirh. Food
o + . o ',': i | " . -
Candel ariella

spp.

Cetraria + +
i sl andi ca

Cl adoni a +
spp-

Col | emm 4+ +
sSpp.

Diploschistes ++
spp.

Leoraria +4
nesl ect a

Leot ochi di um ++ ++
al bociliatum

Leptogium ++ ++
sSpp.

Meaaspor a +
verrucosa

Pelti aera +
aphthosa s.1l.

Pelti aera +++ ++ ++
canina s.l.

Pel tiuera 44
collina

Peltisera ++ ++
pol vdactvla s.1l.

Peltisera + +
venosa



Table - . M nor terricolous/muscicolous |ijchen species and their roles in

ecosyst ens.

LI CHEN SPECI ES

Caloplaca
spp.

Nephr oma
parile

Psora
sSpp.

Sol ori na
crocea

St er eocaul on
spp.

Xant hoparnel i a
spp-

Ni trogen Soil
fixation binding

+

+ ++

RCLE
I nhibit [Inhibit

grasses Mycorr h.



Speci al habi tats
8. SPECI AL HABI TATS

Information on "special habitats" in'the sense of unusual,
unconmmon, or disjunct, ones, whether known to be threatened' or
not, isS presented.(not always explicitly under this-heading) in
detail in.the “Ecological Groups". docunents. I have also . ..
‘summarized.. sonme .of -them .below,: .to include lichens on all nore
than substrate types together when necessary, and to put more
enphasi’s ‘on.the onés.nost likely to' be of .greater concern. to
federal. land .managers. .. . LT ST

A, AQUATIC/SEMI-AQUATIC ‘HABITATS (ESPECTALLY NEAR TEE COLUMBI A
GORGE, . AND | N VARIOUS FOREST/WOODLAND AREAS .-ESPECI ALLY LIKELY TO
BE HEAVILY POLLUTED OR OTHERWISE.DISTURBED) oL .

. Chemical-pollution, thermal pollution,” eutrophication', 3 n d
sedimentation’ (dll.partly .also ‘influenced.by ail pollution), and
changes i h, water,levels, patterns,.or flow.rates are all major
potential threats to the-lichens-in .these habitats. Logging,
clearing,.-contruction, paving, .and ranching or farming activities
all have negative influences on these factors. L

Habitat for Hvdrothvria is probably rare for this
potentially inportant and sensitive species, especially in
eastern WW OR, where it is presently known only.from near the
Col unbi a Cor ge. Chemical pollution, and the indirect effects of
logging or clearing are probably the nmajor threats. ,

Habitat for nobst other genera (other than perhaps Hvmenelia
lacustris and others apparently confined to high nountain areas)
is much nore common and w despread, but is especially likely, to
be inpacted by agricultural or forestry practices.

B. LATER STAGE CONl FER FORESTS/ DECI DUOUS WOODLANDS | N MO ST AREAS
(NEAR TEE COLUMBI A GORGE, IN N.E. MOUNTAINS OF WA, AND TO A
PROBABLY LESSER EXTENT ELSEWHERE)

Logging or clearing, especially clearcutting, are major
potential threats, directly to corticolous lichens and indirectly
to others. In sone areas, air pollution nay also become an
inportant threat, especially to the nore sensitive species, which
i nclude sone of the nost functionally inportant ones (Al ectoria,

Brvoria, and nitrogen fixers). Although the sensitive and '
functionally critical species nmay presently be comon at least.in
sone areas, little or nothing is really known about their

di stribution or abundance in eastern WN OR, making it especially:
important to preserve habitats in.areas where they are nost
likely to occur.

C. BUNCHGRASS COMMUNI TI ES (ESPECI ALLY HABI TATS DI RECTLY ON SO L),
WTH OR WTHOUT TREES OR SHRUBS (ESPECI ALLY IN OR NEAR CCOLUMBI A
PLATEAU, WA, AND AT LEAST THE NORTHERN OR WESTERN PARTS, OF E.’
PLATEAUS & HILLS, OR)

Especially for lichens growing directly on soil, bunchgrass

1
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habitat is already nostly destroyed or drastically altered, in
nost of the Colunbia Basin, except perhaps the sparsely inhabited
parts of southeastern OR (if it occurs there). The cryptoganic
crusts that fix nitrogen and enhance soil properties are

particul arly vulnerable to many disturbances, of which conversion
to cropland, and the direct and indirect effects of I|ivestock
grazing are probably the nost widespread and destructive. Qther
results of human activities (e.g., pollution, especially- by
her bi ci des or other pesticides) probably also threaten soil (or
other) lichens. Although nutrient enrichnment from agricultural

or other human activities is -beneficial for many lichens on
trees, 'shrubs, or rocks in these areas, it may be harnful to
others, especially-to nitrogen fixers on soil or noss.

‘Areas with habitat suitable for Texasoorium (as descri bed
and di scussed under that species' under "Species of Special
‘Concern" are especially critical', and nust be protected' or
restored (e.g., by keeping out |ivestock and planting
bunchgrasses). -




9. SPECIFIC I SSUES FOR ANALYSI S

| am not sure what is meant by this category of instructions
for preparing this report; as far as |I can tell | have presented
enough information and ideas under other sections to point out
plenty of specific issues that need to be analyzed "within the
scope of the Eastside Assessnent process” for |ichens.
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10.  AREAS OF UNKNOMN | NFORVATI ON
AND VHAT NEEDS TO BE DONE

Al though | have nentioned the insufficiency of present data
in the introduction and under the discussions of many topics, the
comments bel ow summarize the areas that are especially in need of
further work.

For nost lichens in nost areas of the WV OR '"part of the
umbia Basin, information on everything other than the genera
distribution and nmajor habitat occurrences of the nore common and
readily collected and identified species (nostly-macrolichens) is
usual ly lacking, or at best vague and specul ative or extrapol ated
from other studies (nostly ones conducted in |Idaho, Montana, the
west side, or worse, from general review articles or studies
el sewhere in the country or world). Even basic, casual field
observations are few, and quantitative studies (which, ideally
shoul d include conparative and |ong-term investigations, and
coordination of field and lab data) are conpletely |acking.

TAXONOW OF LICHENS: . Inspite of the nunerous ‘collections
frommany areas, the nost critical source of inadequate
information on the vast mgjority of lichens in the Colunbia Basin
is the lack of sufficient taxonomc work, which is the essentia
foundation for draw ng neani ngful conclusions about particul ar
taxa in connection with any of the other topics. There are
undoubtedly many thousands of specinens from the region including
those in the very few herbaria exam ned during this study, that
are 'unexamned, or inconpletely or incorrectly identified. A
| arge proportion (probably as nmuch as 25-50% of the
identifications in nost North American |lichen herbaria and

iterature (except hopefully the nonographs) are undoubtedly

erroneous. Although these statenents are particularly true of

all but a few crustose |ichen genera, they also apply to nmany
macrol i chen genera, including some of the nbst commobn and

wi despread taxa in the region. Wile identification of |ess
common or |less ecologically significant species may seem
uninmportant, it is vital for efforts to preserve biodiversity and
conserve rare species.

VHAT NEEDS TO BE DONE: Al t hough nonographic or at |east
synoptic revisions of particular genera are ideal, even the much
nore basic work of sinply going through herbaria making
relatively easy determnations of barely exam ned material and
correcting at least the grosser msidentifications, using current
taxonom ¢ know edge, are desparately needed. Unfortunately, nost
of the relatively few lichen taxonom sts throughout the world are
over|l oaded with backl ogs of specinens they do not have tinme to
study or identify, because nost universities at present no |onger
encourage or allow taxonom c research of any Kkind. On the other
hand, most federal | and nmanagenent officess currently do not have
funding available for hiring taxonom sts, nor do they have the

1
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space or facilities adequate for taxonom cal research on |ichens.
Taxonom sts at nost insitutions depend largely on contracts or
grants from federal agencies. If federal agencies want

meani ngf ul ecol ogi cal and phytogeographi cal datas, they nust help
provide funding that also supports sone of the. essential
taxonomc and floristic work. One way in which this might be.'
acconpl i shed has been suggested to me by Paul a DePriest (pers.
comm.,. 1994), who says the Smthsonian Institution has expressed
an interest insupporting sone sort 'of "major" research project
on lichens, preferrably with an orientation towards biodiversity
or environnmental issues, and involving collaboration with federa
| and managenent agencies. Protection of biodiversity in old-
growmth forests of the Pacific Northwest (both on.the west side

-and in the Colunbia Basin) would be an ideal subject for such a
proj ect .. .

A. MAJOR SPECIES AND SPECI ES OF sPECIAL CONCERN: As discussed
in the introduction to Section 2, the lists are highly
subjective. Initially the only obvious choices were the alnost
ubi qui tous and conspi cuously dom nant taxa (e.g., Acarospora
"chiorophana', Letharia spp. and Xanthoria spp., and especially
taxa well known to be both particularly inportant ecologically
and especially sensitive to disturbance, such as Alectoria
sarnentosa, Brvoria spp., and Peltiuera spp. and other nitrogen
fixers), plus one well-studied rare species (Iexasoorium sancti-
jacobi). The very tinme-consumng conpilation of summaries of.
distributional information on virtually all species for' which
data were recorded ("Master Species List" and "Collecting Data")
suggested nmany additional species. However, the insufficiency of
data related to other considerations.(discussed below), and the
lack or wunreliability of data on the less oftencollected or
identified taxa, still nmake it difficult to know which species
are really inportant or threatened. For exanple, should
di stinctive, conspicuous species be considered mmjor just because
they have been collected and identified from many provinces or
localities? Are species of special concern just because have
rarely been 'collected or identified fromthe region?

_WHAT NEEDS TO BE DONE: These questions can be addressed to
sone extent by further conpilation or analysis of existing
collections, and by visits to a range of sites in the region, to
gather inpressions or preferably quanitative data.

_B. HABITAT ASSOCI ATI ONS, PROCESSES AND- REQUI REMVENTS: Detailed
information on nost of the locations, their features, and their
lichen vegetation is generally absent.

Rel ati onshi ps of |ichens to-vascular plant zones or
communities amnd environnmental conditions: ©Many |abels and
literature reports give only vague localities,' or specific ones

-but without latitude and |ongitude, township, range, etc., and
sonetines even elevation. Wth a very few exceptions, nost |abe
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data and literature reports present little or no specific details
on ecological factors (except nostly very general substrate type,
e.g., "bark" or "conifers"). \Wile.1l have already spent a |ot of.
time trying (not almags successfully or very reliably) to locate
collecting sites on road-scal e topographic maps Washi ngt on
Atlas & Gazateer, 1992, and Oregon Atlas and Gazateer, 1991),
estimating elevations (including conversion of the ones for OR to
meters), making educated guesses about associated vascul ar plant
communities from the broad-scale map in Franklin & Dyrness
(1973)] and using this information to nake inferences about
habitat coniditons, these efforts are still inconplete.and of
limted useful ness at present.

Associ ati ons anong |ichen species: The sporadic, haphazard,
and inconplete nature of nost collecting (and al so, the often
very inconplete identification of the material) provide little or
no idea of the floristic conposition of the lichens at particul ar
sites, and usually no idea of the relative frequency or abundance
of specific taxa or |ichens as whole. ,

Processes of succession: as discussed.in the section.on
Succession, although it is possible to nmake sone hypotheses and
specul ations, virtually no definite information on this "is
avail able for the WWOR part of -the Col unbi a Basin.

WHAT NEEDS TO BE DONE: Careful mapping of localities and
species occurrences in relation to the detailed vegetation
overlay | just received would require further tinme, and would
enhance the useful ness of nmuch of the existing data. G ose study
of detailed geol ogical maps mght also be useful in sone cases.
However; aside from the dangers of error involved in these
procedures, they still provide no additional information on
substrates, mcrohabitats, or other inportant ecological factors.
Especially for crustose taxa, recording of |abel data from
addi tional specinens (after they have been properly identified),
and specinens from additional herbaria should be done, but unless
funding, is sufficient to also support the taxonom c work and the
kinds of nap' studies just nentioned, 'efforts should probably be
concentrated on specinmens that are reliably identified and
provide fairly specific site and ecol ogical information
Extensive additional collections (mainly of macrolichens), wth
detail ed ecol ogical data, will presumably be nmade in the region
in connection with the EMAP program . which hopefully wll'
continue to support taxonomsts to identify the specinens. I~
hesitate to recommend extensive additional collections; except
perhaps for a few crustose or special interest species, mainly
because that will just add to the crowding and backlog in
her bari a. What | do suggest is visits to certain sites or areas
of potentially special interest or inportance (including re-
visits to sone areas), as discussed in the section on
Bi ogeogr aphy, for the purpose of naking notes, with collections
made only when essential for identification of certain species.
Al t hough |ong-term studies of succession would be' desirable,

3



Information | acking

because of the enornous tinme periods involved, it is nuch nore.
feasible to nmake inferences from conparative studies of sites !N
different stages. To better answer questions about habitat
requirements; comparative-or relatively short-term field studies
"with neasurenments of environnmental variables, and experinental
studi es of ecophysiol ogy, are needed.

c. DISTRIBUTION:

As discussed in the section on Biogeography, reltively few
definite conclusions can be made from the available information.
The occurrences, by province and county, are recorded for al nost
all species in the "Master Species List" files, and nore specific
locality data can be extracted from the "Collecting Data" and
"Localities" files. For some of the nmajor species, the existing
data are probably adequate for the purposes of this.project
(e.g., it is not necessary to have a lot of additional.data on
Letharia spp.), but for nost species, especially the apparently
rare ones, the data are insufficient. In addtion, the files are
very inconplete and undoubtedly contain errors, because of the
smal | nunber of collections exam ned and the probably |arge
nunber of wunidentified or msidentified specinmens.' These
docunents al so have problens because of difficulties or m stakes
in locating collecting sites or determning in which provinces or
| and nmanagerment areas they occur. In some cases the different
docunents contradict each other because each docunent was
prepared separately, and unfortunately | did not have tine to
cross-check and proof-read themas nuch as | would have Iiked.

Although | initially attenpted to-also describe the known
over-all distributions, for nost species this would have required
an incredible amount of additional tinme searching for and
anal yzing such information, even to express it in general terms
(e.g., "circumboreal"). Since this report is Ilimted to WA and
OR | forced nyself to ignore the nunmerous collections by other

"people that.1l saw from other parts of the Colunbia- Basin, which
woul d have supplenented the data being supplied by other
"specialists contributing to this project as a whole.- However, |
am nmaking available ny own collecting data from |daho and

Mont ana, and‘also ny summaries of the data from the Idaho plots
studi ed by Cooke (1955).

"What needs to be done: As explained in the section
entitled "Tables and Maps", distribution maps of nmmjor and
speci al concern species still need to be nade. Sonme of the gaps

and errors in locality data can be corrected by further study of
maps and gazeteers, and cross-referencing anong' the various
docunent s. However, the information should be put into a true
data base system (and probably printed directly from that);
unfortunately this was not feasible for ne to do during
preparation of this report. Efforts to find nore data on the

species (especially the special concern ones), and visits and
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collections should be made in several potentially interesting or
i nportant areas, where the lichen flora is inadequately known.

If information on overall distributions is inportant, that data
al so needs to be compiled.

D. ROLE (FUNCTION) IN THE ECOSYSTEM Information presented in
this report is nostly very generalized and tentative, based on ny
own specul ations.and extrapolations from a few studies dealing
with particular functions studied mainly in adjacent areas,

studies done in other parts of the country or world, and sone
general review articles

WHAT |S NEEDED: Direct observations and neasurenents made
in the areas under consideration, and experinmental studies,
preferrably quantitative, are needed. Mre solid data should be
gathered on the processes as weathering, soil formation or
enhancenent, nitrogen fixation, use by wldlife, and effects on
grass or nycorrhizal fungi. It is also necessary to acquire much
nore information on the abundance, distribution and ecol ogy of
the species or groups of lichens involved in these processes, to
determne the extent to which their contributions are likely to
be significant in particular areas.

E. SENSITIVITY TO DI STURBANCE. Again, the information on this,
especially '"for factors other than air pollution, is nostly

| acki ng, vague, or specul ative. A though I am providing a
docunent that attenpts to conpile information and references on
sensitivity of particular, lichens to various air pollutants, it
is at best a very rough draft, and none of the c_itedstudies wer e
conducted in the Colunbia Basin. Virtually nothing can be said
about the potential response to different managenent practices.

WHAT NEEDS TO BE DONE: Investigations of responses to
pollution, fire, logging, grazing, and other disturbances, and
conparative or long-term studies of such things as clear-cutting

vs selective 'logging, prescribed burning, or variation of extent
or timng of grazing.

F. POPULATI ON TRENDS: I have nentioned population trends only in
a very few cases, because for nost species virtually nothing is
known about this, except perhaps in genera.l1l terns (e.g., the
habitat is threatened or even already nostly destroyed).

WHAT NEEDS TO BE DONE:  Sonewhat specul ative inferences
m ght be nade by careful study of collections or reports made in
certain localities or areas during various tine periods, as has

been done in studies of air quality in southern California (Siga
& Nash, 12 , Ryan, 19 ). However, in those studies many of the

changes (e.g., total |oss of many species and even genera from
all of southern California) were dramatic and obvious. Another
study, on the Aynpic Peninsula of WA (Rhoades, 19 ), was able
to draw sonme conclusions by conmparing the present |ichen
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vegetation in various localities with those collected in an
earlier previous study, but encountered nmany difficulties in-

doi ng so. | have recommended el sewhere that the studies of Cooke
(1955) and Rossman (1992, but the data was collected mich
earlier) be followed up. Per haps the best solution, though long-
range and not without its own problens and uncertainties,

consists of establishing baseline. studies now, using plots or
transects, as is already being done jn the EMAP program in other

areas and in other kinds of studies (including ones in forests
west of the Cascades). Basel i ne studies using photographs of
per manent plots are'also .to be encouraged.'



11. PEER REVIEW

Comments from Janet Marsh are enclosed with this report, and | have attempted
to incorporate her suggestions. Although the contract specifications recommended
selection of a reviewer by the president of the national society, | had Janet do the
review for two reasons: 1) She is a competent lichenologist, who, as author of the lichen
treatment in Vitt, et al. (1988) she is familiar with the lichens of the northwestern part of
North America. 2) It was not feasible to go through that process and get the report
reviewed and returned by someone at another institution in the time alotted, and Janet
graciously agreed to be the reviewer on short notice with no compensation.



email rrosentr@isc. bl mgov
Dr. Bruce Ryan
Dept. of Botany
Arizona State University
Tenpe, AZ 85287

Cctober 31, 1994
Dear Bruce:

Encl osed are sonme conments on your draft of the East side Ecosystem nanagenent
contract report.

Your report is excellent! The detail and documentation is inpressive, | would
like to thank you for the outstanding effort you have put into this effort.

| assume that | am suppose to send this draft back to you, it will follow a
day or two behind this letter which I plan to send federal express nail to
your home address. Please call me if this is wong.

| Like how you addressed the report using the nunber of each contract
specification. However, those sections could be nmore clearly nunbered and
titled. Each section could be inproved by nunbering using the "decina
classification system along with the excellent headi ngs and subheadi ngs you
have already used. eg.

1. HEADI NG

1.1. Subheading

1.1.2. sub- subheadi ng

etc.

1

1

3.1.2

Wthout these nunbers | eventually get lost in the pages and pages of data
reported. Please revise section 2. it is great, except you are not commtting
your expert opinion on nmuch. Gve us your opinion!!!!l Especially where you
have been |eaving blanks or "unknown" we want your opinion. You are the
EXPERT and we want to hear fromyou! eg. 1. sensitivity to disturbance-------
--- yes, no, how, and why, 2. role in the ecosysten soil binding, N2 fixing
etc. 3. population trend? slightly decrease, habitat is decreasing severely
due to invasion of cheatgrass, decreasing, and why.

Rare species.
Why are these-species of concern?
Where do they occur ecol ogically?



How do we protect these species?

Parts 2-4 do tend to repeat themselves. |If you like conbine themin one
treat nent

Pl ease nunber the individual page nunbers, at l|east by sections or individua
files. :

I will send Dan Mayer a letter requesting a nodification of the contract and
see if we can get you sone nore dollars. | am hopeful we can. :

| ater,

Roger Rosentreter

cc: Kurt}e].son

Sa Crofﬁ



Depart nent of Botany
Arizona State University
Tenpe, AZ 85287-1601

Nov. 18, 1994
Roger Rosentreter
Bureau of Land Managenent
3380 Anmericana Terrace
Boi se, |daho 83706- 2500

Dear Roger,

| sent 2 diskettes, with the East Side report and
suppl enental materials, to you by Federal Express yesterday.
Included with this ‘ FAX that I'm sending you are the "peer
review' (which | hope is OK , since Janet didn't have a |ot of
time to do it). Unfortunately to get the diskettes to you by
today I had to mail them before | got Janet's critique, but most

"of her criticisns are fairly mnor. vyau can easily change the
spelling ‘“errors with global replace conmands. I've covered the
synonony bit in the Master Species List. The "microbiotic

plants" thing is a quote from you, so you known what you nean. |
Interpreted Al an Bahn's "excellent range conditions" as neani ng
that the sites had pet been overgrazed, but it's true that could

al so nmean that they could still becone inpacted in the future.'
"1l deal with. her other comments in the "additions &
corrections”" docunents |'Il Fed-ex to you next week

Also included with this FAXare printouts of the ecol ogical
nodel diagrans in the Environ.fac docunent. (to show you how
they' re supposed to | ook; you may have to' nonkey with them to get
themto print correctly, as | had to). Unfortunately | did not
get around to putting page nunbers on nost of the docunents, but
that should be easy enough for you to 'de. You also nmight want to
use the “"headers" option (shift F8: 22 to put headers with the
title of the section on each page of that section.

If possible, you also mght want to concentrate on the more
general discussions, etc. first, and wait before using or
printing the | onger docunents that have a |lot of detailed data
(ecol ogi cal groups, localities, collecting data, naster species
list) and tables dealing with particular species, etc.), because

there will be sonme additions and corrections I*'ll send you for
those, and I will encorporate those in the tables (60ne of which
are presently set up but not filled in, or filled in off the top
of my head instead of by |ooking at the data). "Il send the

additions/corrections on diskette, 6.0 you can incorporate t hem
directly into the documents if you w sh

Vell, sorry for the length and redundancy in the documents,
and lots of |uck wading through them | hope they'are useful

Si ncerely,

Conce

Bruce D. Ryan




Notes on Ecological Assessment of Lichens of the Columbia Basin of Oregon
and Washington. Report submitted by Dr. Bruce Ryan.

Following are comments on the report submitted by Dr. Bruce Ryan for
the East Side Contract. | hope you can find the reference to these comments
as there were no page numbers on my copy,

On the whole, | thought the report was well written and very complete
ie. al available lichen information for the area was incorporated, even if all
lichen collections that have ever been made, could not ‘be observed. This,
report is probably the most complete overview of the ecologica lichen
community, of such a large area, that exists in the country!

| Biogeography: Hood River County, Columbia Gorge area. This area may
have had few lichen collections, but this past summer, 11 ‘people on a field
trip with Dr. Thomas H. Nash, Arizona State University, collected extensively
in some of the habitats on the Washington and Oregon sides of the the
Columbia River Gorge. These data (list of lichen species for each collecting.
site) will be availble (especially when the UNIX system lichen catalogue is
completed) at the Lichen Herbarium of Arizona State University -and can be
appendixed to the, report.

Baker County: What does “excellent range conditions’ imply? cattle?? If so,
you might address the -fact that soil and shrub lichens would be impacted.

Results and Discussion, Part 2
Maybe add that invertebrates use/eat lichens, but’'not much data are

available as' few studies have been done, especialy in the Columbia Basin
area.

2A. Magor Lichen Species.

Acarospora “chlorophana’ group. The high elevation Acarospora

chlorophana specimens could be separated into’ the revised Pleopsidium
genus as described by Hafellner (1993).

Cetraria aculeata=Cornicularia aculeata

Tuckermannopsis=Cetraria (brown, arboreal)
Vulpicida=Cetraria (yellow)

Synonyms of recent changes for these genera that appear frequently
throughout the report, may assist anyone who reads the report. All
nomericlature appearing in the report is current.
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I. Ecological Groups. Corticolous/Lignicolous
Tsuga heterophylla series:

"

Abies grandis/Pachystima, not “i” and throughout the manuscript.

Terricolous/Musicolous

Habitat: An overview description of sites with high cover such as forest
clearings etc. would define the sentence better.

Il. Grassland/Savannah

Role(s) : ,

The use of the word “microbiotic”plants is confusing - are they
vascular plants or mosses or both?

Key Ecological Groups.
Problems in treatment of information from some localities

released > redized

Much effort has been put into the Tables. These summarize the data

very well, in a succinct way, and will probably be the most useful and used
portion of this report.

It was enjoyable to read about the ecology of the northwest lichens and
all the more so because | collected lichens at sites located in the Columbia
Basin on the field trip this past summer.

Janet Marsh

Arizona State University
Tempe, AZ 85287-1601
November 17, 1994



Tabl es and Maps
12.  TABLES AND MAPS

Format and interpretation in the tables

Hypot hesi zed patterns for selected species in relation to
particul ar communities, successional stages, etc. are sunmarized
in a series of tables, based mainly on the information given in

the text. Since the information is often vague and occasionally
contradictory, | have used ny own experience to interpret-the
i nf ormati on. Few species are truly restricted to one category or
anot her. For exanple, in the tables on Succession, although

species nost characteristic of later stages rarely if'ever occur
in early stages, colonizing species are likely to persist in
areas of secondary succession within the later stages; | have

i ndi cated species found in "second-arowth" forests as occurring
in both early and internedi ate stag& and species found in
"mature forests" or "near-climax" forests as being in both
internmediate and late stages. Were additional information
suggests that a species is restricted to or nore conmon or

important in one category, | have added another "+" for the
speci es under that category. For species especially likely to be
strongly associated with a particular category, | have used extra

"+" sjgns under that category, 'to indicate this, because the
absence of "+" signs under other categories does not necessarily
nean that the species never has any relation to those categories.

Distribution Maps:

The base maps and overlays were not sent to nme in time to
utilize them in making distribution maps. This is unfortunate
because | spent a major part of the very limted time alotted for
preparation of this report conpiling distributional data and
struggling to organize and interpret it in relation to provinces,
vegetation types, and |and managenent. It would be highly
desirable to provide additional funding in the future to allow
time to nmake better use of these materials and ny efforts.



13. LI TERATURE REVI EW

References to the literature are" scattered through many
parts of-this report, but a brief summary and overvi ew of
previ ous studies, including sone not cited elsewhere in the
report, is presented bel ow.

Floristic treatments: Information nmainly on the geographica
distribution of particular species of lichens in the region was
found in various types of.publications or reports. Dougl as"
(1974), Eyerdam (1960), Howard (1937, 1950, 1955), Magnusson
(1932), Merrill (1913), and Ryan (1985) list.species found.in WA
Magnusson (1939), MIller-.,& Shushan (1964), Pi ke (unpublished)
deal with lichens in OR and Inshaug (1957) presented data-on
al pine lichens from both states.. Thonson (1984) and Vitt, et al.
(1988) provided distributional and ecol ogical information on
species for both WA and OR Information on one species canme from
Tonsberg (1993) .

Taxonom c treatnments: In addition, distributional or other
data were searched for in the follow ng taxonomc works'(nostly
nonogr aphs. or synoptic treatnents) on particul ar genera. or
famlies, for North Anerica: Brodo (1984, 1991), Brodo & _
Hawksworth (1977),. Culberson & Cul berson (1968), Degelius. (1974),
Dibben (1980), Esslinger (1® , 1973, 1977, 19 ), Gowan (1989),
Goward (19 , 1@ , 19 ), Goward & Ahti (1986), Goward & McCune
(1993), Hammer .(1993), Inshaug & Brodo (1966), Poelt & Nash
(1993), Sheard (1974,' 1992), Sierk (1964), Thonson' (1950, 1963,
1967, 1968, 1976, 1987, 1989, 1991), Tindal (1986), Wetmore
(1960) , and Wight (1992). Athough | also examined a few world-
wi de treatnments (e.g., Tindal, 1991), the.distributional data in
nost of these appeared to be to generalized to be of nuch use.

O the treatnents that gave fairly specific information (nore
than just that the species occurred somewhere in WA or OR), nost
listed collections fromthe west side or from Idaho or Montana,
but few cited specinmens from eastern WA or OR | also of course
consulted ny own publications and unpublished manuscripts; anong
ny published taxonomc treatnents, only Ryan & Nash, 1993a,b)
gave information on species in eastern WA or OR

Ecol ogi cal studies including sites in eastern WA or OR Only
in a few areas of the Colunbia Basin of OR and WA, have the
lichens been studied intensively from an ecol ogi cal perspective.
The only. previously published attenpt to group lichens of this
region into associations is the study by Cooke (1955) in Spokane,
Stevens, and Witnman Counties of WA Only a few other studies in
this region, mainly those by Douglas and Bliss (19 ) in the
north Cascades of WA, Palner, et al.. (1990) in Baker Co., OR and
Rossman (1992), in the Lawence Menorial Gassland in Wasco
County, OR, provide' enough detailed information to relate

particular lichen species to particular vascular plant
communities or habitat types.. Information on lichens in relation
to air quality in the Pacific Northwest is given by Peterson, et
al.  (1992).

. Studies based mainly on other. parts of the Colunbia Basin
region: FEcological studies dealing primarily or exclusively wth
| daho, but providing data relevant to eastern WA and OR include



those by McCune' (1992) and Rosentreter (1992, 199 ). !nformation
on particular taxa was presented by DeBolt (1992), MCune (1992),
Rosentreter & MCune (1992). Informati on on ethnobotany of
lichens in parts of British Colunbia adjacent to eastern WA is
presented by Turner, et al. (1980). °

Studies of lichen ecology and distribution in other parts of
the country or world: A relatively small-nunber of these are
cited under particular topics in various parts of this report.
Due to-tinme limtations'it was not feasible for nme to nake

"exhaustive searches and citations-of the thousands of references

to lichen ecology based on other regions. However, many of the
i deas expressed sinply as ny opinion were influenced by ny
earlier readings of many' of these studies.

other relevant reports on |ichens, not seen by ne: There
are several reports from additional studies on lichens in the
Col unbia Basin region that | have not yet seen. Unpublished
reports include a study, of the lichens of Kam ak Butte (Witman
co., WA) by Kathleen sayce, studies on lichens as caribou forage
in the Colville National Forest, WA by Any Snow, a study of
lichens in eastern WA for which only the abstract has been
publ i sehd (Neuchterleim 1976), and a manuscript on lichens of WA

by Foster (cited by Howard, 1950). Two published reports | did

not see were a study of the "Danthonia-lichen-moss conmunity" in
WA (not necessarily in the Colunbia Basin), by, Denack (1959), and
a report on collectionsmde by Suksdorf (Wber, 1944).

Studies on vascular plants and environnmental features of the
Col unbi a Basi n: I have relied particularly on the treatnment of
vegetation of OR and WA by Franklin & Dyrness (1973). Ot herwi se
it was not feasible for nme to examne nore than a snall sanpling
of other reports, which are cited under the relevant topics.
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14. Bl O NDI CATORS
A. | ND CATORS OF POLLUTI ON

Air pollution: The use of lichens as indicators of air quality
in wilderness areas in the Pacific Northwest is discussed in nore
detail by Peterson, et al. (19 ).

Species'sensitive to oxidants:' -The following species are at
| east noderately sensitive to oxidant pollution  (presumed to be
ozone, unless noted otherwise) and are widely distributed and
of ten abundant in eastern WA or OR Alectoria sarnentosa, Brvoria
abbreviata, B. frenontii, B. glabra, d adonia spp., Collema spp.,
Leptochidium al bociliatum Leptogium californicum, Parnelia
sulcata, Peltiaera canina, P. collina, P. didactvla, P.
rufescens. Platismatia alauca, Rhizoplaca chrvsoleuca (Ssensitive
to nitrous oxides/PAN), Tuckermannopsis nerrillii, vulpicida
canadensi s, Xanthoria candelaria, and possibly X fallax
(sensitive to nitrous oxides/PAN, but apparently not to ozone).
Several other species are also sensitive to oxidants, but are
probably too rare or restricted in distribution in the WV OR part
of the Columbia:Basin.to be of much use as indicators: Calicium
viride, Evernia Drunastri, Melanelia subaurifera,: Phaeophyscia
orbicularis, P. sciastra, -Pseudocyphellaria anthrasglls, Ramal i na
fari nacea, and Usnea spp. - e

Species sensitive to sulfur dioxide: The follow ng species
are at |east noderately sensitive to sulfur-dioxide, and are
comon in the region: Acarospora "chlorophana™, Brvori a
capillaris, Candelaria concolor, dadonia finbriata, Phvsconia
detersa, Rhizoplaca chrvsoleuca, R melanophthalma,
Tuckermannopsis chlorophvlla, Xanthoparmelia cunberl andi a,
Xanthoria fallax, and X polvcarpa.- Additional species that are
sensitive to sulfur dioxide; but probably not conmon enough in
eastern Washington and Oregon to be useful as indicators are:
Brvo_ri a _implexa, B. trichodes ssp. anericana, Cadina
ransiferina, (O adonia bellidiflora, Iobaria oregana, L.
pul monaria, Usnea filipendula, and U. subfloridana

8pecies sensitive to fluoride: The-foll owi ng species are at
| east noderately sensitive to fluoride -and are common-in the
region: Brvoria capillaris, candelaria concolor, (O adonia
finbriata, ‘Hypoavmnia Dhvsodes, Parnelia saxatilis, P. sul cata,
Peltisera canina, Phvscia adscendens, P. aipolia, P. dubia.

G her species sensitive to fluoride, put probably not conmon
enough .in the-regi on to be useful as i ndi cat or s, are: Ever ni a

prunastri , Phaeophyscia orbicularis, Phvscia tenella, Ranmalina
fari nacea, Usnea subfl ori dana.




Bi oi ndi cat ors

Water quality, conditions, or anount: Lichens characteristic of
permanently or periodically inundated rocks in the Colunbia Basin
Include Aspicilia spp., Dernntocaroon spp., Hvsenelia lacustris,
Staurothele spp., and Merrucaria soo. n
addition to sone species of Rhizocarpon (which, probably tolerate,
more than require, periodic subnersion, and definitely occur in
t he Col unbi a Basin) ot her crustose taxa, which occur on wet
rocks on the west S|de and are likely to-be found on the east
side include Bacidia inundata, -and various species of lLonasois,
Lecidea, Porina, Paroidia, and Trapelia. Al though no definite
information is available on their response to water pollution
-various observations suggest that these taxa are likely to be
useful bioindicators of water quality, as discussed bel ow
Species sensitive to eutrophication: According to R chardson
(19 ., Vanishing Lichens), at |east some aquatic or sem-aquatic
l'i chens (such as Dermatocarpon-luridum) are probably very
sensitive'to water pollution, as-they are only found in fast-
flow ng upland streanms where there has ‘been little enrichnent
(eutrophication) from man's activities.. Janes, et al. (1977)
point out that aquatic lichens are particularly vul nerable to
organic fertilizers, which pronote growh of cyanobacteria and
green al gae that smother the |ichens by covering them and
conpeting with them for gases. This is especially applicable to
crustose lichens, but nitrogen-fixers such as Hudrothvria are
also likely to be affected, since they are probably adapted for
living in-nitrogen-poor conditions; Dense growth of
cyanobacteria, green.algae, or higher plants floating on the
surface prevents light from reaching the |ichens.. _
Species sensitive to 'changes in pH due to pollutants: 1In
nost areas of the Colunbia Basin where aquatic |ichens occur,
conditions. are sonewhat acidic already because of the rock type
If the lichens require such conditions, alkaline pollutants coul d

be damagi ng; however, increased acidity due to acid rain or
chem cal s’ flow1ng into the water is alsn Jdikely tn he |
detrinental . Nitrogen fixers such as Hydrothzrla are - llkely to

be especially, sensitive to toxic substances that interfere with
nitrogenase activities;

Species sepsitive to other changes in water quality or,.
condi tions: ~Water-inhabiting lichens are also |likely to be

affected by various kinds of toxic chemicals from agriculture,
industry; or other human -activities. ' Removal of trees or shrubs
al ong waterways, by logging, clearing, or fire, will increase the
water tenperature and also introduce sedinents. and debris, which
deprive the |ichens of air and light. -Hydrothyria, Hwenelia,

the nore strictly aquatic species of Dermatocarpon and
Staurothele, and at least some aquatic species of Merrucaria are
restricted to water that is cold and clear, and although i chens
sometimes grow in oligotrophic |akes, especially in subalpine or
al pine areas, they nore typically occur inrapidly noving water,
"or at least in pools having steady flows of water into and out of
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Bi oi ndi cators

t hem.

Species sensitive to changes in the' amount of water: The
truly aquatic |lichens show abnormal respiration if dessicated for
quite short periods, suggesting that they may sensitive to
changes in environnental conditions in general (Ri chardson 19
)« In the Colunbia Basin, at |east one lichen,, Hvdrothvria
definitely requires being constantly subnerged, but Tichens also
need to be close enough to the surface to have sufficient |ight.
Thus either-lowering or raising of lake-levels, diversion of
water from streans and rivers for hydroelectric projects or other
uses, and formation of reservoirs, all have a notable inpact on
aquatic lichen comunities (Janes, et al., 1977). Renoval of
trees overhanging.the water may al so reduce water |evels due to
increased evaporation. On the other hand, activities that
significantly raise water levels (e.d., formation of reservoirs)
obviously will also drown numerous species of non-aquatic or
sem -aquati c saxicol ous and terricolous/muscicolous |ichens.

Agricultural chenicals
The followi ng species are at least moderately sensitive to,
one or nore types of herbicides, fungicides, or fertilizers:
Candel ariella vitellina, Peltiaera aphthosa s. lato, P. canina S.
lato, Peltiaera oraetextata, and Phvscia caesia, and to a [esser
extent Hypogvmnia phvsodes, rLecanora muralis, Pannelia sul cata
and Rhizocarpon geogqraphicum.




Bi oi ndi cat ors
B. | ND CATORS OF ECOSYSTEM CONDI TI ONS

A d-gromh forests

More detailed information on the occurrence of-various
lichens in particular successional stages on each mgjor kind of
substrate. is presented and discussed  in Section 4.

‘In the noister, cooler forests (nontane to subalpine areas,
and along the Colunbia River), a well developed flora and
vegetation of the follow ng main groups of |lichens -is probably a
good' i ndi cator of old growth conditions: cyanobacterial genera,
e.g., species of Nephroma, Peltiaera (other than-the conmon,

drought -tol erant-nenbers of the P__canina_conplex), and, in
moi ster forests, Lobaria and _Pseudocwhellaria, crustose menber s
of the order Caliciales (e.g., Calicium and Chaenotheca) , and
perhaps Alectoria (e.g., A_sarnentosa), Brvoria (other than B.
abbreviata), and ( adonia (species ot her than the conmon, .
drought-tol erant nembers of the C__chlorophaea group). There are
undoubtedly other species particularly associated with these
types of forests.in eastern WA and OR

For the drier, warnmer forests (e.g., ponderosa pine), there
is even lesss information on what species or. groups of I|ichens
m ght be characteristic of old-growth. However, the abundance of
the dominant foliose and fruticose..lichens _(Brvoria,—Hypogymnia,
Letharia, JTuckermannoosis and MVulpicida), and diversity of
speci es, probably give sone idea of the age of the forests.

Bite characteristics and potential bionmass productivity in shrub-
st eppes

Rosentreter (1990) suggests that (at least in Idaho), high
cover by lichens (particularly Xanthoria spp.) on Atemsia
tridentata may be a useful indicator of |ow potential
productivity (slow eccentric stem growth, open canopies, and
dieoff) of the shrubs at the site, and it reflects long-term
environmental conditions (e.g., very dry soils, and dustiness)
rather than an individual year’s noi sture. However, since |ichen
cover may also be increased by agriculture-related nutrient
enrichnment (which mght have a positive effect on the vascul ar
plants at the site), sone further study would be'desirable. M
own observations (e.g., in Yakima Co., WA suggest that the
bright greenish yellow Candelaria concolor is also likely to be a
useful indicator in sagebrush communities, in addition to the
orange Xanthoria.

Range conditions (in relation to fire and livestock grazi ng)

In general, a well developed crust or vegetation of ground-
inhabiting lichens is probably a useful indicator of "healthy"
ecosyst ens.

Texasporium sancti-iacobj is potentially valuable as an
i ndi cator species for sagebrush steppe conmunities (McCune,
1992). Its presence may serve as an indicator of extended
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periods without fire and overgrazing. Howver, much more must be
learned about the dynamics of biotic crusts and their resilience
to various types of disturbance before we can understand
Texasporium’s place in arid ecosytems.

Other ground-inhabiting lichens that have been found at
localities described as having "pristine" or "excellent" range
conditions include: Caloplaca sp., Candelariella "citrina", cC.
terrigena, Catapyrenium lachneum, Diploschistes "muscorum",
Leptogium burnettiae v. hirsutum, Psora "rubiformis", Toninia
ruginosa, and Xanthoparmelia plittii.
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Localities
|. "LOCALITIES

Use a global replace command to change "WsU" to "ws" (the correct
acronym for that herbarium.

OREGON _
CROXX CO.: Maury Mountains, SE of of Prineville, 1/5 m,i N

of Colby Springs, 1350 m L. Pike (0OSC). 6 m E of Rednond,
M. Dotv (0OSC).

DESCHUTES CO. : Near Rednond, E._Sine (0SC). Road between
Sisters and Rednond, E. Sipe and 0. lreland (G0SC). Bl uffs

of Big Green Lake, Three Sisters, L. Henderson (0OSC). Near
Doris Lake, Three Sisters WIlderness, 1605 m L. Pike (0SC).

HARNEY CO.: Bend-Burns H ghway near, Burns, Sipe (0SC)
HOOD RIVER CO (E. Slope of Cascades, OR): Hood River
Meadows, 1350 m J. Davis. Laurance Lake, 900 .m "R9E,
Tis", S27, J. Davis. Viento State Park, 30 m T3N, RYE,
S34, J. Davis. Ruthton Park, 120 m T3N, R10E, S29, J.
Davi s. i
JEFFERSON CO.: 3 mi Wof Cold Spring Canp, L. 'Pike (0SQ).
Metiolus River near Canp Sherman, A. Sweetser (0SC).
LAKE CO.: Picture Rock Pass, near Silver Lake, 1350-1440 m
J. Davis.
UNNON CO: Hlgard Junction State Park, 10 mi Wof La
Gande, 960 m J. Davis.  Whitman National Forest: Starkey
Experinental Unit, 1245 m, J. Davis. Locality?, 1350 m J.
Davi s
WABCO CO: Rowena, 150 m 'J. Davis.
WASHI NGTON
KLICKITAT CO.: Locality?, 600 m J. Davis
E. Slope of Cascades: Brooks Menorial State Park, 810
m TSN, R17E, S3, J. Davis. N of SSR 14, m |l epost 70.4,
90-150 m,. T3N, R11E, S35, J. Davis. Major Creek, 120 m T3N,
R12E, s30, J. Davis. W Mijor Creek, 600 m T4N,R11E, S34,
J. Davi s. Cat herine Creek, 90-180 m, T3N, R11E, 525, open
| and to mixed oak-ponderosa pine, J. Davis. I ce Caves, 840
m T6N, R9E, S36, J. Davis. Locke Lake, 30 m R3N, T1l1E,
S35, J. Davis., Glenwood Road,.480 m R6N, Ti3E, S14, J.
Davi s. Tinber Valley Road,-630 m T3N, R12E, S2, J. Davis.
'Bal sh Road, near cenetery, S29, J. Davis.
Col unbia Plateau: SR 14, mlepost 98.2,.180 m T2N,
R15E, -"s1i5?" J. Davis. S.R 14, nmilepost 85.2, Horsethief
Lake State P&k,.120 m T2M, R13E, S24, J..Davis. John Day
Dam to Towal, SR 14, milepost 108-111.8, 105-150 m J.
Davi s, -
VWH TMAN CO.: 1/4 mi up the Palouse R ver from d enwod, 6
m NE of Col fax, Waaner (0SC). Hllside across from city
field, Pullman, MWagner (0sC).




Localitiy data
EAST SI DE CONTRACT
LOCALI TIES AND COLLECTORS
STATE?

Sal nron Arm, J. R _Anderson

OREGON.
Blue Muntains, W__Cusick (0sc).

BAKER CO:' Powder River Muntains, C__V. Piper. Province 41-9:
(See labels for lat., long., elev.'"). Magpie Peak, 20 km NE of
Baker, 1200 m (4000 ft), on schist, E__Palmer.  44048°39"N,
117°43’30"W, Flagstaff Hill, 7 m NE of Baker, N of Oregon Hwy
86, basalt, 1100 m (3600 ft), E. Palner, 44°55’N, 117°55'W,
Coyot e Point, NE of Haynes, near Baker', granite, sagebrush, 1035
m (3400 ft), B.__Rvan. Upper Bayhorse Creek, N of Ontario, 675 m
(2200 £t), stiff sage habitat, R__Rosentreter.

CLACKAMAS CO / HOOD RIVER CO (Province 39740): M. Hood National
Forest: Top of M. Hood, 4200 m (11235 ft), E. Rhoades (CSC).

CROXX CO.: Province 42-1: 44~19730%"W, 120°35’/30"W, ca. 30 m SW
of Mtchell, S side of Hw 126, 12.5 m W of Weeler Co. |ine and
summit, just W of Ochoho Nat. Forest, Pinus_oonderosa and basalt
outcrops, 1005 m (3300 ft), B._ _Rvan. Province 41: Juniper desert
in shade of rimrock, in "plateau area" specific locality not
recorded, 1350 m (4500 ft), L.__Pike,

DESCHUTES CO.: Locality not recorded, 1006 m Christv (GSC).
Locality not recorded; dry open ponderosa pine forest, in shade
on N side of lava rock, 1200 m L. Pike (0SC). Locality not
recorded, 1300 m, McCune (herb. Rosentreter).

"Province 40: Deschutes National Forest: 0.5 km SW of Indian
Ford Canpground, open ponderosa pine forest with aspen, 990 m L.
Pi®eS C) . Unspecified, W_Dunlap (0SC). 1 m E of MKenzie
Pass, 2425 m (8000 ft), L. Eslick. McKenzie Pass (Dee Wi ght
bservatory), F._'Rhoades. Doris Lake W of Elk Lake, E of the
Cascade Divide, 1300 m L. Pike (0sC). 4 mi W of Sisters off
Route 242; 1050 m (3500 ft), R_Rosentreter, Sisters, 900 m
(3000 £t), E. Rhoades (0sSC). Rill into Big Geen Lake, on South
Sister, L. Henderson (0sc). Small stream which feeds into Col den
Lake fromthe SE, 15 m from the |ake, 2000 m (6350 ft),

Coll ector not recored (OSC).

Province 41-4: Juniper Wayside, ca. 7 m E of Sisters,

Juni per-sage desert, 875-900 (2900-3000 ft), W Denison;F.
Rhoades; L. Pike;L. Pike & A Rossman; D. Wagner (QOSC). Near




Localitiy data

Rednond, K. Wiited. 44°17’30"N, 121°24’30"W, along US Hwy 126,
13 m Wof Rednond, 7 m E of Deschutes River State Park, E of
town of Sisters, juniper-sagebrush, andesite; 875 m (2900 ft), B.
Rvan. 40 km W of Bend, S. Sundberq. 8 mi Wof Sisters on Hw"
126, Juniper.-desert comunity, 960.m (3200 ft), J. Koutsky (OSC).
Lower "'Bridge Road, ca. hal fway betweeen Sisters and Rednonds, W.
Schofield.. E of Sisters, Denison. Top of Pine Mountain, in high
desert, Pike ke (osc). 9.mi E of Bend, W Lawence: (GSC). Deschutes
Nat i onal Forest: Lava_ Fields ca. 16 m SE of Bend,_I. & E.
_Simpons.

Province 41-7: Deschutes Nati ohal Forest: Paulina Lake'
Trail, NE side of Paulina Lake in Newberry Crat er S of Bend, 1600
m. (5350 ft), L. Plke ((BC)

GILLIAN CO (Prov1nce 41-2): N of Condon, 825 m (2700 ft) 2-
14’ precipitation, loany soil, excellent range condi tion, A_._
Bahn. | -84 m | epost 134.6, 2 nmi Wof Arli ngt on, hal fvvay bet ween
the Dalles and.Pendleton, relict sagebrush habitat, R.
Rosentreter. :

GRANT CO. (Province 42): Tygh Valley, John Day region, M_A.
Flinn. John Day Fossil Beds National Monument, 11 km NW of
Dayville, T. Goward. John Day River (erroneously |abeled as'
being in the Mnunent), 12 km NWof Mtchell; T. Goward. Locality
not recorded, stiff sage comunity, 120 m (400 ft), R.
Rosentreter. 20 mles N of John Day, near the Blue Mountains,
junction of stream and U S. Hwy 395, _R. Rosentreter. Ferris
Creek cap.Rock, 960 m-(3200-ft), R _Rosentreter. 44°39'N,
118°25’W, intersection of Hw 7 between John Day & Sumpter, and
the road going Wto G eenhorn, 11 mi E of G eenhorn. Scattered
rocks anong pines & grass; S-facing gentle hill,. 1550 m (5100
ft), B. Ryan. 44°26’N, 119°17’30"W, 13 mi E of Dayville, 0.1 m
up Fields Road (exhibit of Mascall Formation diatomte) S of US
Hwy 26, Wfacing outcrop, and |oose basalt rocks above it, open,
grassy area, 800 m (2650 ft), B. Rvan. Between Strawberry‘and
Little Juni per drainage; A.__Bahn.

- Province 42-3: Mal heur Nationai - Forest: S of . Prane City, S.
& S. Sharnoff. 'Blue Muntains, 1575 m (5125 ft), top of high.
ridge, W _E. Lawrence. 'Blue Mountains, V. J. Kraiina. Province
42-6: Malheur National Forest: Above Strawberry Camprgound, S of
Prai'ri‘e G'ty; [ca. 1525-1825 m (5000 6000 ft)], S. & S. Sharnoff
(herb. Rosentreter). . .

HARNEY Cd. (Province 41): (Mstly Bureau of Land Managenent
lands): Specifics not recorded, L. Pike. Specific locality not
recorded,” 1400 m stiff sage habitat with scattered juniper, B.
Mccune. NE of Oakerman Lake, T22s, R28E, S31, A V. Bahn.

Province 41-15: Alvord Desert, F. Rhoades. Big Alvord Creek
Canyon, E._Rhoades., Little Alvord Creek, E. Rhoades.




Localitiy dat a

Province 41-8: Stinking Water Pass, 6 m E of Buchanan,
stiff sage habitat, R__Rosentreter. 2 mi E of Buchanan, off Hwy
20, R. Rosentreter. 4 mi- E of Buchanan, 1150 m (4800 ft), stiff
sage habitat, R__Rosentreter. Dianond Craters, E.__Rhoades. — Young
| ava beds NW of.Diamond, [ca. 1100 m (3600 ft)], "little vascul ar
veget ati on, but heavy cryptogam cover**, L. Pike (0S8C). '3 mi N of
Frenchgl en, juniper-sage desert, [ca'. 1100 m (3600 ft)], L. Pike
(0SC). Ridgetop 1.2 m W of Frenchglen, juniper-sage desert, L.
PikeSC) . 9 m E of Burns, W E Lawence) 10 mi S of Burns on
Hwy 205, juniper-sage desert, L__Pike (OSC). Wright’s Point, W of
Mal heur Lake', 10 m S of H ghway 78, S of Burns, S. Sundberg.

Dri nkwat er Pass, 1260 m (4212 ft), R__Rosentreter. Ml heur Field
Station, 15 m S of Burns, 1050 m (3500 ft), sagebrush shrub:
steppe, R. Rosentreter. Hat Butte, 25 mi SE of Burns, 1325 m
(4400 £t), R__Rosentreter. Mal heur National WIdlife Refuge,
(1000 m (3600 ft)], __H__Chanbers (OSC).

Provi nce 41-13/14: Sunmmit of Steens Mountain, '3000 m- (9900 °
ft), L. Pike (0SC).

Province 42-4?: Locality not recorded, 2400 mi (7800 ft),
aspen zone, C. G Hansen. -

HOOD RIVER CO.: Locality not recorded, Llovd (CSC).

Province 40: Mtchell's Point, a rocky promnence along the
Colunbia 'River, 5 mi E of Hood River, 350 m (1170 ft), 'Suksdorf.
Viento State. Park, ca. 7 mi Wof Hood R ver, D__Jagues (0SC).

Lower Hood River, ]ﬁ%d River Garden dub (0SC).
Provi nce 40: . Hood National Forest: M. Hood, Roell

(Miiller, 18 ). .Cloud G@p, northeast slope of Mount Hood, 1950 m
(6300 ft), shushan (M| ler.& Shushan, 1964). Cooper Spur Ski
area, J.-Davis.

JEFFERSON CO, : Specific locality not recorded, L. Pike Specific
locality not recorded, H. Chanbers. Specific locality not
recorded, 1050 m (3500 ft), ponderosa pine forest, 1_ Koutskv,
900 m (3000 ft), J. Hi ckman (OSC). 900 m M. Averill (OSC).
Province 40: WIllanette National Forest: 2 m SW of Canp
Sherman, 900 m (3000 ft), open ponderosa pine woodland, Hs:
Chanbers (0sC). 3 m N of Hwy 20, off road to Camp Shernman,
ponder osa pine woods, H__Chanbers (0SC). 1 km W of Camp Sherman,
open western |arch-ponderosa pine forest, 910 m L. Pike (0OSC).
0.5 m Wof Canp Sherman, ponderosa pine forest, 900 m (3000 ft),
Pike & Rossman (COSC). Canp Sherman [l abel s say "Deschutes Co.**],
LIl ovd, OSC. Near Camp Shernman, 44°30’N, 121°40’W, E. Rhoades. 15
m NW of Rednond, 2400 ft, pristine habitat, R__Rosentreter,
Santiam Pass, Little Nash Sno-Park, 60 km NW of Bend, 5400 ft, R.
Rosentreter.: Near source of Metolius R ver, F. Rhoades; W. B.
Schofield & J, H TLyford.. M. Jefferson WIderness, Carl Lake,
open Douglas fir forest, A__Rossman (OSC). S shore of Suttle
Lake at the Forest Canp [off Hwy 203, fir-douglas fir forest,




Localitiy data

3440 ft, L. Pike (OSC). Suttle Lake [l abels say "Deschutes
Co."], Llovd (GsC).

KLAMATH CO. : No data, J. Koutskv (0SC). ]
Province 40-2: Rest area on Hw 97, S of La - Pine, 1500 m L.
PikeS C) . Province 40-2: Deschutes -Nation+ Forest: Rosary Lake
shore near (Odell Lake [label says Deschutes.Co.?], F.__Sine (0sC).
Provi nce 40-3: Al ong the "Dalles- Callfornla _Highway", E of.-Crater
Lake, Sipe. (Magnusson, 19 ). - :
* Province 40-3: Crater Lake" Nat|ona| Park: 7.000 ft,.-No dat a,
F. Sine (0OsC;:.Magnusson, 19_ , Western Anerican Lichens, mainly
from O egon); Castle Creek, F. Sine (0SC). Mazama Rock area,
Sipve (0SC). -

Province 40-3: Winema National Forest: Brown Muntain Lava
Field, S side of-Hwy 140, 3.mi Wof Lake of the Wods, 1635 m B.
Rvan (ASU, 0sC) . . S

"Province 41-10: Winema National Forest: Hw 140, 2 'm S of
junction with Sprague R ver Road, 1400 m, basalt,. scattered
ponderosa pine, B. Rvan (ASU, 0SC).

Province 41-10: Frenont National Forest: Near bunkhouse,
‘ca. 5 m WNW of Bly, 1450 m pine forest, B. _Rvan (ASU OSC).
Swing Field, NE side of Road 335, near Road 127, 1400 m B. Rvan
(ASU, OsC). Rocky Flat, Wside of Road 335 near junction with
Road 025, 1430 m, B. Rvan (ASU, .0SC) . Devils Garden, S 'side of
Road 34,' Wof Road 335, ca. 4.5 ni NE of Bly, 5600 ft, B__Rvan.
Sprague River Picnic Area, N of Hw 140, E of Bly, 1350 m B..
Rvan (ASU, OSC). .- Pooch Tinber Sale, just N of Oto Boye Flat,
1700 m B. _Rvan (ASU, OSC). Road 3678, just S of Road 119, 6 mi
Wof.Bly, 1500 m B. Rvan (ASU, OsC). Wi skey Ti nber Sale, N
side of Road 14, 1500 m B. Rvan (ASU, OSC). 42°23'N,
121°22730"W, 3 m NE of Bly Summt, Oregon Hw 140, 37 m E of
Klamath Falls, Douglas fir zone, andesite, 1340 m (4400 ft), B.
Rvan. Gearhart W/ derness: Beyond unnunbered road off road 028,
near Sheepy Creek, W part of wlderness, 2000 m B. Ryan (ASU,
0SC). Beyond end of road 043, NW part of wlderness, 1950 m, B.
Rvan (ASU, GsC).

LAKE Cco »

Locality not recorded, 4800 ft, J._ 'Davis. Locality not
recorded,, basalt cliffs, 4500 ft, Pike (0SC) and South end of
Silver Lake, high desert, _Pike (0sC)--same |ocality? (both
D el aena_oreina). . .

Provi nce 41-10: Near Fort Rock, 1350 m L. Pike (0SO).
42°13’N, 119°04’W, along Hw 140, 26.5 m E of Lakeview, just W
of Adel, sagebrush, basalt, 1650 m (5500 ft), B._Rvan. M/ epost’
34, 5 m S of Horse Ranch on Hw 31, 1400 m high desert wth
sagebrush, juniper and pine, L. Pike (0SC). Lower end of Bullard
Canyon, E edge of town of Lakeview, 1535 m,.B. Rvan (ASU, OSC).
Rimrock ca. 3 m N of town of Silver Lake, 4400 ft, L. Pike
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(0SC). Abert Rm |. & E. Simmons. Valley' Falls, S end of Abert
Rm.l. & E._ Simons.

Province 41-11: 9 m N and 4 m E of Plush (NE of Lakeview),
towards Hart Muntain Antel ope Refuge, K__Younq.

Province 41-10: Frenont Nat. Forest (Bly Distriet): 42°17’N,
120°45’30"W, 5 m E-of Quartz Mri summit, near Drews 'Creek, along
Hw 140 between Lakeview & Klamath Falls, pines, basalt,—B__Rvan.
Al ong Buckboard' Creek, 1600 m B. Rvan (ASU, 0sSC). Jack Creek,
near junction with S Fork of Sprague River; 1730 m B__Rvan.
(ASU). N side of Fishhole Mountain, Wof Road 019,. 1800 m B.
Rvan (ASU, OSC). Between Heart Lake and Big Swanp Reservoir, 1650
m B. Ryan (ASU, OSC). SWside of Road 012, just S of GCearhart'
W derness, near Lookout Rock, 1930 m B. Rvan (ASU, CsC). S
Fork of Sprague River, near where Road 34 crosses it, 1750-m B.
Rvan (ASU, 0SC). (Paisley District): Road 3315, ca. 7-mi SW of
Pai sl ey, juniper-sagebrush, B_ Rvan (ASU, 0SC). Gearhart
W | der ness: Pal i sade Rocks, SE.part of Wl derness;- 1950 m B.
Rvan (ASU, OsC). -Trail to Palisade Rocks, B. Rvan (ASU CsC). S
Fork of Sprague River, SE part of WIderness, 1825 m B_Rvan
(ASU, CsO). Dairy Creek, 1915 m B. Rvan (OSC). First mle of
trail to Blue Lake, NE part of WIderness, 2000 m B._Rvan (ASU,
0sC). 0.5 m N of northern end of Road 095, S part of WI derness,
2000 ft, B. Ryan (ASU, 0sQ).

MALHEUR CO (Mostly Bureau of Land Managenent |ands):  Locality
not recorded, 910 m MccCune. Near Coal M ne Basin Badl ands;
shadscal e habitat, T27S, R46E, S24, R Rosentreter.

Province 41-9. Just N of' the WIf Creek overpass of I-84, N
of Ontario, pristine habitat, R__Rosentreter,

Province 41-15 5 m Wof Ronme just N of US Hw 95 [ca.
1325 m (4300 ft)], shadscale and winterfat habitat, R.
Rosentreter. Just E of Ronme, 2600 ft, R _Rosentreter. Succor
Creek Fossil Beds, NW of Jordan Valley, 1200 m (400 ft),
sagebrush grassland, K__lLarsen (herb. Rosentreter). Leslie Qulch
area, 910 m (3000 ft) and 1225 m (4000 ft), R__Rosentreter. 10 m
W of Harper (50 m Wof Vale), 9-11 inches precipitation, R.
Rosentreter. :

MORROW co. ¢ Province 41-2: E side of Boardman-Bombing Range,
sandy soil, 8-10 inches precipitation' zone, 180 m (600 ft),
grassl and, excellent range condition, A__B._ Bahn,

UMATILLA CO. :
Province 41-2:' Hat Rock State Park,__FE. Rhoades (0SO).
Province 42-2: Umatilla National Forest: Bl ue Mount ai ns,
Tol | gate, R__Swena.

UNION co. (Province 42): Specific locality not recorded, 960 m
(3200 ft), 1250 m (4100 ft) and 1350 m (4500 ft), J_Davis.
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Provi nce 42-2: Umatilla National Forest: Blue Mountains, 20
m Wof La Gande, 1097 m shall ow scabl ands over basalt, R.
Rosentreter. 10 mi-W of La Grande, Blue -Muntains, 1000 m R.
Rosentreter. - S

Province 42-10. Wallowa-Whitman National Forest: 15 mi-E of
La Grande, Wallowa Muntains [one |abel says **edge of Blue
Mountains"], ~sheltered canyon, basalt cliffs and Doug fir forest,
914 m, R. Rosentreter. -

UNION CO /WALLOMA CO.: Province 42-10: Wall owa-Witnman National
Forest: Eagle Cap W/ derness Area: Eagle Cap (Inshaug, 1957).

WALLOWA (O :

Provi nce 42-10: Wallowa-Whitman National Forest: Wallowa

Mountains, 710 m (2000 ft), mxed Douglas fir forest, R.
Rosentreter. Eagl e Cap W/ der ness: Hurricane Creek between
Falls Creek Forest Canp and Ganite Creek, 1825 m (6000 ft),
m xed conifer forest, L. Pike (0OSC). Upper Lostine River Valley
[sonme | abels add "s of Lostine"], 1050-1525 m (3500-5000 ft), S.
Hanmmer (herb. Rosentreter). Frazer Lake, 2200 m (7100 ft), dese
(osc). Trail above Wallowa Lake, Hanmmer (herb. Rosentreter).

Provi nce 42-11: wWallowa-Whitman National Forest: Road to Hat
Point, 2 m E of Imaha, [ca. 900 m (3000 ft)],_S_Hammer.
Roadside 4.6 m E of Immaha, [ca. 1525-1700 m (5000-5500 ft)], S.
Hanmer . Summt Springs Forest Canp N of the town of Wallowa,
1325 m (4400 ft), closed-canopy, mxed conifer forest, L. Pike
(osc). 50 mi S of Lewiston, ID, 300 m (1000 ft), R__Rosentreter.

Province 42-12: Wl lowa-Witnman National Forest: Doug Bar
on the Snake River, Hell's Canyon National Recreation Area, 775 m
(2600 ft), grassland and basalt rocks, R. Rosentreter.

Province 42-13: Mnam State Recreation Area, Hammer (herb.
Rosentreter). Just S of Slickfoot [**Slick Rock**] Creek, 1575-1825
m (5025-6000 ft), mxed conifer forest, L. Pike (OSC). Flora (a
ghost town), and 1 m E of it, 45°0’N, 117°20’W, M Monahan. E
of bridge crossing Wallowa River at Mnamon Hw 82, E of road,
open ponderosa pine forest, N. Fredericks (0SC).

WASCO CO. Specifics not recorded, 150'm (500 ft), J. Davis.
Province 40-1: Wstern part of county, Suksdorf. Near M.
Hood, E. Sipe (0SC). The Dalles, R__A Darrow Mayer State
Park, Wof Rowena, near junction of Ad Colunbia Gorge hwy and
hwy 80, Garry oak stand, C__Fellows (GSC). Near viewpoint'in
Rowena Loops area of Mayer State Park,_C_Fellows (0OSCO).

Province 41-1: Lawence Mnorial Gassland Preserve, 4 km SW
of Shani ko, 1150 m (according to |abels; 990-1050 m according to
Rossman, 1992), Pike, et al. 48 km N of Madras between Shani ko

and Antel ope along Ward Creek, 1150 m biscuit scabland, A.
Rossman; L. Pike, et al. (0OSC). Near confluence of the Colunbia
and John Day Rivers, 1/4 m S of the freeway, S. Sundberq.




Localitiy data

VWHEELER c¢0.: Province 41-1: John Day Fossil Beds National
Monument: Painted H|ls "State Park" [si C}, R—Fogel:. (OSC) .
Province 42-3: 44°33’N 120°03’W, 5 m E of Mtchell (31 m W of
Dayville), N side of US Hw 26, g'unipers, basalt, 1325 m (4400
ft)] B._Ryan. Along US Hwy 26, 5 mi Wof Dayville, 1200 m (3900
ft)| 44°31'30"N, 119°57’N, B__Rvan. 4 m E of John Day River,

1225 m (4000 ft), sagebrush grassland, R. Rosentreter.



Localitiy data
" WASHI NGTON.

Bay Springs ("Eastern Washington"), L._M Al derson. Gat e,
Foster. Blue Muntains (Asotin, Colunbia, or Garfield Co.,
Province 36), S. G avton. Bl ue Mountains, 1050 m (3500 ft)
["Wiitman .Co.", but the Blue Muntains do not extend that far
northeast], G__Howard. 'Locality? (Plant Ecology field trip to
Col unbia Basin, Artem sia rigida-Eriogonum thvnoi des conmunity)
(Province 36), .B. Rvan. Locality?. ("Eastern Washington"), M.
Monahan. "Box Canyon"” (Yakima Co.?), B. Rvan. Eastern sl ope of
t he Cascades, ‘Brandegee (FH).

ADAMS co./WHITMAN CO. (Province 36): 46°47’N, 118°07'W, al ong Hwy
26, 11 mi E of Washtucna, 2 m E 'of Hooper, |ava rocks, 365 m
(1200 ft), [l abels say " Whi t man Co."], B. Rvan.

ASOTIN CO. (Province 3&8atin,' 'F. 1. PickeBuffalo Rock,
Snake River Canyon, G_N. Jones. Fields Springs State Park, [ca.
1100 m), -S. Hammer ; 46°24'30"N, 117°15’30"W, 11 m W of
"Clarkston, E of Alpowa Summit; along Hwy 12, horizontal surfaces
at base of S-facing cliff, lava rock, 365 m (1200. ft), B. Rvan.
. 46°25730"N, 117°07’30"W, 3.5 m' Wof Lew ston, along Hw 12,
across road from (S of)-Snake R ver, Nfacing cliff, lava rock.
2425 m (8000 ft),_B. Rvan.
Province 36: Umatilla National Forest: Wwnatchee Ranger

Station, Blue Muntains; G_N. Jones.'

CHELAN CO. (Province 34): Sahale .Arm, [ca. 2000 nj,
(see Doualas, 1974). Merritt, 740 m (2186 ft), G Howard.' Near
Merritt Springs Inn, G Howard.. Beaver Summt, 850 m (2800 ft),
G _Howard. Fl'ick Creek Drainage, 47°29’N, 120°18’30"W, Wite.
Rock Canp, 650 m (2200 ft), G Howard. Zena, 800 ft, Howard..
Dirty Face Mountain, 900 m (3000 ft), G_Howard. Wnatchee Lake,
550 m (1800 ft), G_Howard, M__Anderson.

Lake Chelan area: Chelan Valley, B._ Stuntz. Chel an Butte,
600 m (2000 .ft), G Howard: E. Martin; N shore of Lake Chelan,
S. Klavinf " Entiat, 240 m (800. ft), G_ Howard. o

Wenat chee area: Wnatchee, below ohme Gardens, 210 m (700
ft)| B. Rvan. 47°30’N, 120°20’W, Rocky Reach Vi ewpoint and
vicinity, ca. 10 m N of Wnatchee, 3000 m (1000 ft), B. Rvan.

- Wenatchee National Forest:. |cicle Creek, near Leavenworth
(8 Mile Lake Trail); G_Howard. West Stevens Pass, Al pine Baldy
Mountain, H_Price. US. H ghway 2, near Wnatchee Rver,' a few
iles N of Leavenworth, G. Baker. Lake Chel an National .

Recreation Area: Stehekin Valley,. 350 m (1140 ft), G. Howard.

Rai nbow Trail, 1150 m (3800 ft), G Howard. Rainbow Creek, G.
.Howard. Lake Chelan Sawtooth W/ derness: Hoodoo Pass, [ca. 2200
m}, (see Douglas. 1974).




Localitiy data

CHELAN CO./XITTITAS CO (Province 34): S side of Blewtt Pass,
near lron Creek, G Howard Blewitt Pass Region, J_ M. Gant.

COLUMBI A co. (Province 36): New Hope,' 450 m (1500 ft), G.
'Howard. N of Dayton, G Howard.. Dayton, 510 m(l700 ft). G.
Howard.' NE-facing columar basalt, H ghway 12, along Snake
Ri ver, 46°30’N, "118°0'W, M Monahan.

"Umatilla National Forest: Blue Muntains, 1050 m (3500 ft),
1500 m (5000 ft), -and 1925 m (6300 ft), G _Howard.

DOUGAS CO.: (Province 36) Lower G and Coul ee, 330 m (1100 ft),
G__Howard; Upper G and Coul ee, 460 m (1550 ft), Howard

FERRY CO (Province 35):

(Edges of colville National Forest): Laurier, 495 m (1644
ft), G Howard. - Between Curlew and Danville, 495 m (1644 ft) and
540 m (1773 ft), G__Howard. Republic area: Republic, 800 m (2650
ft)] Foster: G Howard: G K. Merrill. N of Republic, 770 m
(2600 ft), G Howard, Maye’s Butte near Republic, Easter:
(Howar d; 1950). Showers Butte near Republic, Easter (Howard,
1950). M. Gbraltar, near Republic, 940 m (3100 ft), G_Howard.
H |l side near Sanpoil Lake, 700 m (2360 ft), G __Howard,: Republic,
near Sanpoil River, Foster (Howard, 1950).

Colville Indian Reservation: Keller, 600 m (2000 ft), G.
Howar d.

GARFI ELD CO. (Province 36)': Poneroy, 560 m (1860 ft);
46°27730"N 117°28’30"W along Hw 12, 25 m W of d arkston, W of
Al powa Summit, S-facing grassy hill, lava rock, 715 m (2360 ft),
B. Rvan.

Umatilla National Forest: Blue Muntains, near Poneroy, E.
R__Bogquach & L. Mullen.

GRANT. CO.. (Province 36): Blackwater Lake, G_N._ Jones.

St eanboat Rock, 'G N Jones 11.8 m SWof Ellensburg, B' & B
Tucker. Frenchman's Coul ee (Canyon), Just E of Colunbia River,
40 mi E of Ellensberg, B. Tucker; R _Rosenteter. Soap Lake, J.
M Gant: Foot'of Dry Falls, near Coul eee Dam, ‘J. W Thonson
47°12’N, -119°59'W, Crescent Bar Recreation Area, 7 m W of

Quincy, near river, 300 m (1000 ft), B. Rvan. 47°35’30"N,
119°22/30"W, Lenore Caves, nhear Sun Lakes State Park, Hwy 17, N
of Ephrata, 360 m (1200 ft), X__dew (herb. Glew, at Wru--data
recorded only for _Lecanora nseudonellea). 47°09’N, 119°55‘W, Stan
Coffin Lakes, Quincy WIdlife Preserve, W of Ephrata, 360 m: (1200
ft)| K G|ew (herb. dew, at V\7|'U--data recorded only for Lecanora
pseudonellea). G and Coulee, on rock walls of the coul ee, Nash
(ASU) . Shore of Mses Lake, Everdam.

KING CO./KITTITA8 CO (Province 33/34): Snoqualmie Pass, 905 m




Localitiy data
(3010 ft), Howard.

XITTITAS CO .: Specifics not recorded, L. Pike. Locality not
recorded, stiff sage-grassland, 450 m R__Rosentreter. Ross Lake
(NE shore), M _Anderson. Near Lake Naches, R. Jenkins. Rocky Run,
R V‘él ner & K. LaBounty.

"Province 36: 47°10’N 120°35’W, Reecer ‘Creek Road NW of

EIIensburg, 900 m (3000 ft) B. Ryan ’ "Cascade Mount ai ns ad
Ellensburgh" [sic], Roell & Dieck (Miiller, 18. Howar d, 1950).
El | ensburg, Central Washington State Universi ty, B. Rvan. l-90,

15 mi Wof Ellensburg, ponderosa pine-Doug fir, L. Pike (0OSC). 8
mi S of Ellensburg, along river, cottonwod-ponderosa pine, L.
Pike (OSC) .- Vantage Bridge, Scholander (Howard, 1950). Near
Vant age, Everdam. Near Vantage, B. Rvan. Yakima River Canyon,
25 km N of Yakima;' T.' Goward.:8 m S of Ellensburg, L__Pike,
Wner; 20 mi NW of Yakima, sagebrush, basalt, L. Pike (0SC).
Frenchman' Canyon, 40 m E of Ellensburg, sagebrush grassland, 300
m, R Rosentreter.

Proyivce 34: 47°15’N, 121°15 ‘W, Lake Easton State Par k,
Snoqualmie Pass hi ghway,.700 m (2300 ft), B._Rvan. 47°10’N,
120°55’W, . W. side of e Elum 600 m (2000 ft), B. Rvan. Just S
of de Elum, H. Klett & D E Stuntz. 4 m W of Ce El um (wide
side road to Roslyn), G_Howard. Yaki ma River near Roslyn, R_W
Becki ng. **Cascade of Bosyln [sic]", Roell (Miller, 18_ ).

Rosl yn, 850 m (2800 ft), G_Howard. Just Wof Easton, 640'm
(2168 ft), G Howard. Easton, Roell (Miller, 18__). Ce El um
675 m (220.0 ft),_G Howard. South Ce Elum, 900 m (3000 ft), G.
Howar d. U S 97 between Teanaway Junction and V. Virdin, G.
Howard. @ Mustange Mine (1/2 m S of Liberty Cafe), M__Anderson.
Ce Elum Rver,__Wasner (0SC).

Snoqual m e National Forest [Wwnatchee National Forest?]:
Lion Rock, M_Anderson.' Redtop Muuntain, M_Anderson.
46°56/30"N, 121°03’30"wW, across from *' Wi stling Jacks",

Ciffdell, N side of Spring Creek Road parallel to and N of Hawy
410, Douglas fir and pine, lava rock, 760 m .(2500 ft), _B. _Rvan.
Near. Whistling Jack’s Resort, cliffdell, Hwy 410,. 760 m B. Rvan.
Road. al ong Little Naches Rlver 3 m NW of Hay 410', 7 m NW of
Cliffdell, hemlock forest, 775 m (2600 ft), _B. Rvan. Lake de
El um 660.m (2200 ft), G__Howard. Near O e Elum, Sal non La Sac
' Road, _L. Johnson,

? National Forest: Wst Side Road (USFS Road 2009), 3 m
from Nel son Diding Road, T20, R14, S34, B._ Tucker.

KLICKITAT CO,: Several localities (specifics not recorded), 30 m
(100 £t), 90 m (300 ft), 105 m (350 ft), 120 m (400 ft), 150 m
(500 £t), 180 m (600 ft), 480 m (1600 ft), 640 m (2100 ft), 825 m
(2700 ft), J. Davis'.  ILocality not recorded, 300 m rocky savanna
and grasslands with Garry oak and bigleaf maple, B._McCune.

Col unbia" R ver (not further specified),.Suksdorf. Fisher H |l



Localitiy data
Road, 2000 ft, J. Davis. Acne Road, 640 m (2100 ft), J_Davis.

Province 36:

Xlickitat River, 20 km N of the Dalles, Goward.

Bi ckl et on area: Ferguson’s Ranch, near Bickleton, G_Howard.
Spring Canyon, near Bickleton, G _Howard. Bickleton, 900 m (3000

ft) and 960 m (3200 ft), G Howard. S _
ol dendal e area: 45°50'N 120°48’'W, Wside of Hw 97,-1.6 m

N of junction with Hay. 142 and city limts of Coldendale,, |ava
rock; oaks, 550 m (1800 ft), B._Rvan. 45°59‘N, 121°0'W, Sintoe
Mount ai ns, NW of Goldendale, 800 m (3000 ft), _L._ Blanchard. 10
m Wof. Coldendale, J. Kennison. 20 km NE of Col dendal e, Goward.
. Goldendale, 600 m (2000 ft), G _Howard: G X Merrijll 0.6 m N

of satus Pass on the old highway 15 m N of GColdendale, 940 m
(3100 ft), Ponderosa pine,, Garry oak, Doug fir, L. Pike (0s0) .
SE Gol dendale, G N Jones. ' , : :

Al ong the Col unbia River (east of Lyle): Horsethief Lake
State Park, 0.5 m S of State Hw 14, 2.5 mi E of Hwy 197, |ava
rock, grassl and 60 m (200 ft) on Ryan | abel s (120 m (400 ft) on
Davi s labels], Rvan: J. Davis, 45°39’N, 121°10'W, 2.2 m E of
Hor set hi ef Lake St ate Park, between Maryhill and White Salmon

(ca. 5 m E of Lyle), 130'm (400 £t), B. Rvan 45°42730"N
120°49’W, ca. 2 m N.of Maryhill, N side of Hw 97, lava outcrops

among sagebrush, 300 m (1000 ft),_B. Rvan.

Along the Colunbia River, in the Bingen area: Bingen
(formerly called Wite Salnon), Suksdorf. “Bingen Mountain'* or
"Blumberg" (now Burdoin’s Mountain), a steep hill on the
northeast edge of Bingen, Suksdorf. *'Wrm Brook** (now called
Jewet Brook), near Bingen, Suksdorf. 45°42730"N, 121°27'W,
Bourdoin Road, just E. of Bingen, |ava rock, 90°W, grassy area,
60 m (200 ft), B._Rvan.

Province 34:

Along the \Wite Salnon River: [Big] 'Wite Salnon River (also
called "Larm R ver**), Suksdorf. Near (S of) Husun, a town on the
Wite- Salnon River and north of Bi ngen. Suksdorf. Glner, a
small town 3 m E of the White Salnon River and north of Bingen,
Suksdorf., Caneron's Sawm ||, on the Wiite Salnmon River, ca. 5 m
NW of White Salmon, Suksdorf.

Fal con Valley area: Falcon Valley, a swanpy plateau near the
sout heastern base of M. Adans (includes the towns of Funda,
Laurel and Glenwood and is bounded on the northeast by the dee
canyon of the Xl ickitat), Suksdorf. Q@ler, a town north of Wite
Sal non, northwest part of the county, Suksdorf. Near Trout Lake,
a small lake in the northwest part of the county, Suksdorf. Near
“Warner’s pl ace** (exact |ocation unknown, probably near Bingen),
Suksdorf; Between Falcon Valley. and the valley of Rattlesnake
Creek (a tributary of the lower Wite Salnon R ver), Suksdorf.
"Kilhleborn", a cold spring in Falcon Valley, north of Funda,

11




Localitiy data

Suksdorf .

Vicinity of M. Adans: "Kleethal" (Cover Valley), a small
vall ey on the southeast slope of M. Adans in the vicinity of
Bird Creek Meadows, Suksdorf.

LI NCOLN CO. (Province 36): Creston (Washington Water Power Co.
Site), Z. P. Tamer. M dway between Ccreston and Pavenport, T.
Goward. 5 m E of .Creston, 1200 m (4000 ft), R_Rosentreter.
0.5 m N of Harrington (40 m SW of Spokane), stiff sage habitat,
R_Rosentreter. Davenport, 750 m (2450 ft), G__Howard.

OKANOGAN CO.: carlton, T. C  Frve. Cedar Creek Trail, 1000 m
S. Hanmer.

Goat Peak, {2134 n], Douglas. Joe Mills Mouuntain, (2354 n,
Dousl as. Olalie Creek, [ca. 1900 n], Douglas. Star Peak, [2400

m), Dougl as.

Provi nce 35: 1 m Wof of Waucunda, 48°43‘N, 119°02'W, 1100 m
(3600 ft), M_Monahan. Qulch near Tonasket, 450 m (1500 ft), G.
Howard. Tonasket, 360 m (1200 ft), G Howard. Near Tonasket, 300
m (1000 ft)?, 48°45’N, 119°30"W (?) , M. Monahan.

Ckanogan National Forest: Near Bonaparte Lake, L. Bogle.
Hor seshoe Mountain, [ca. 1700 m], Douglas. Waucunda Sunmmt, 1300
m (4310 ft), G__Howard.

Provi nce 34:

North Shore of Colunbia R ver: Brewster, 265 m (878 ft), G.
Howar d.

Tw sp area: Twisp Sunmt, 1860 m (6066 ft), G_Howard. 16
mles up TwWsp Sunmt Road, E. Martin. Twisp State Trail, 1200 m
(4000 ft), G ‘Howard.. Butte near Twi sp, 520 m (1700 ft), G.
Howar d. 48°02'N, 119°56’W, Alta Lake Park, just S of Pateros,
near Tw sp, 360 m (1200 ft), B. Rvan. Buck Pass area,, between
Ckanogan and Twisp, H_Price. Top of Lincoln Butte, near Tw sp
Pass, H. Price.

Wnthrop area: Ridge above Sun Muntain Lodge near W nthrop,
F. Rhoades. Hough Honestead, near Wnthrop, :

Area NW of Pal ner Lake: Snowshoe Muntain, [2200 nj,

Doual as.' Chopaka Mountain, [2400 nj, Doual as.

Ckanogan Nati onal Forest: Roger Lake Trail, along E side of
Lake, in nontane conifer forest and neadows, 1775 m (5880 ft), G.
Howard: B. Rvan. Boul der on E side of FS Road 39, W of Roger
Lake, 1825 m (5960 ft), B. Rvan. Exposed rock outcrops on S side
of FS Road 39, N of Roger Lake, 1925 m (6360 ft), B._ Rvan.
Petroglyph site, FS Road 800; ca. 19 m N of Wnthrop, 753 m
(2470 ft) B. _Rvan. Tiffany Muntain (Inshaug, 1957). 15 m NW
of Newhalem 960 m (3200 ft), R. Rosentreter. North Navaree Peak
(Thonson, 1963). Mazanmm, [ca. 700 m}), Dougl as. Loup Loup Summit,
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Hwy 20, '[Not Xittitas Co.],_M Anderson. East Fork of Butterm |k
Creek, [ca. 900 m,

Paysayten W/ derness: Arnol d-Peak, [ca. 1700 m, Douglas.
Rock Mountain, [ca. 2000 nj, Douglas. Wndy Peak (Irrshaug 1957).
Trail to Wndy Peak, J_._F_’r_l_c_e Paysayten Ridge, [ca. 2100 m],
Doudglas.:McLeod Mpuntain, [2464 ni, Douglas Haystack Mountain,
[ca. 2200 nj, Douslas. Slate Peak (1 mshaug, 1957).

PEND OREI LLE CO (Province 35): Phannessa Gotto, Callector?
River Canyon, Collector? Holiday Trail Fen, Collector?.
Roosevelt Cedars Trail, Ganite Creek-Stagger |Inn Canpground,
[Ca. 1100 m (3600 ft)], _S._Hammer. Metaline Falls, 800 m (2600
ft)] G Howard.

Colville -National Forest: (various localities), B._Zonora
(uUBC) . Sullivan Lake, hem ock/pachistima community, 800 m (2600
ft) and 815 m (2650 ft), E__FE. lavser (WBU). Tiger Hll, 960 m
(3200 ft), hem ock/pachistima conmmnity, 35 year old stand, T.
HopeS U ) . Middy Creek, 1060 m (3500 ft), E_F. Lavser (WSU).
Salno Basin [and?--sanme locality?] South Fork Sal non River Basin,

hem ock/ pachi stima comunity, 1320 m (4700 ft), E_E__lavser
(WSU). Locality not recorded, 1780 m (5500 ft), subalpine
fir/menziesia community, E__FE. lavser (WBU). Watch Lake,
subal pi ne fir/nenziesia comunity, 1800 m (6000 ft)+ ‘B._E__
Lavser. Sul l'ivan Mountain, 1800 m (6000 ft), E_F._lavser (WSU).
Locality' not recorded, subal pine fir/nmenziesia community, 1890 m
(6300 ft), E_F. lavser (WsU). Salno Pass,, subal pine
fir/menziesia community, 1860 m (6200 ft), .E. E lavser (WSU).
Local ity not recorded, 1950 m (6500 ft), subalpine fir/meznziesia
conmuni ty, E__F._lavser (WBU). Locality not recorded, 80-120 year
old stand, 960 m (3200 ft), E__E. lavser (W8U).
Xani ksu National Forest: North Baldy Muntain, 1760 m (5800 ft),
P. Mlleran.

Pl ERCE CO./YAKIMA CO : (Province 39/40):
"Naches Pass" [Naches Peak?], 1_M Gant. Near "Naches Pass**
[ Naches Peak], Chinook Pass, 1660 m (5440 ft), G_Howard.
Wlliam 0. Douglas WIderness: 46°54’N, 121°30’W,.Sourdough
Gap (slightly Wand slightly E.-of the gap), 2.5 m N of Chinook
Pass, near M. Rainier, alpine, 1950 m (6400 ft), B_Rvan
46°54'N, 121°30"W, Trail to (east of ["S of"]) Sourdough Gap, 2
m N of Chinook Pass, subalpine firs, 1890 m (6200 ft), B__Rvan
Cascade Crest trail to Dewey Lake, G. war d.

S8POKANE CO. : Dartford, Collector?.
Province 35: Near M. Spokane, 1760 m (5808 ft), G._Howard.
Spokane (M nnehaha HIl, NE part of city), Collector?, Spokane

(unspecified), C V. Piper; T. A Bonser; M loretta. M.
Carlton, T. A Bonser. Spokane (Indian Canyon), Collector?;
Spokane, near the Natatorium T. A. Bonser. Deep Creek Canyon, T.
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A. Bonser. Spokane River, T. A Bonser.

Province 36: Waverly, a town 34 m SE of Spokane, Suksdorf.
Liberty Lake, I. A. Bonser. Liberty Creek, I. A Bonser. Liberty
Fall s near Spokane, G__Howard. Just W of Spokane al ong "Hwy 10"
[= Hwy 2?3, 590 m (1950 ft),—G. Howard- 10 m S of Spokane,
Wagner (OSC). Tyler, G_N. Jones. 2.2 m N of the Northern
Pacific Railroad overpass north of Spangle on E side-of U S. Hwy
195, open climax forest on a gravelly till plain, T23N, R43E,
817, 600 m (2000 ft), Cooke (Plot PaN -Cooke, 1955). Al ong
California Creek near Valley Ford, 0.2 m SE of the Palouse Hwy,
noderately open climax forest in a shallow valley, T24N, R44E,
s33, 600 m (2000 ft), Cooke (Plot PsN -Cooke, 1955).

STEVENS co. (Province 35): Cedonia, Upper Cark Creek, M_E.
Denni s. Tacoma Divide, Hw 20, S. Hammer. Near Kettle Falls, N
end of Roosevelt Lake, Hwy 395 along Colunbia River, 410 m (1600
ft)|] 48°37’N, 118°05'W, M. Monahan. 1 mi E of Springdale, .SWside
of US Hw 395, dense, near-climax forest on a NE-facing sl ope,
T30N, R40E, S35, 660 m (2200 ft), Cooke.(Plot GN\--Cooke, 1955).
Boyds, 440 m (1470 ft), Howard.

WALLA WALLA CO (Province 36): Blue Creek, _J. Wer. Colunbia

Ri ver near Walla Walla River, Wveth (Thonson, 1969). Willula, G.
Howar d. )

VH TMAN CO.. (Province 36):

Northern Part of cCounty: Rock Lake, D.__Preston. Steptoe -
Butte, 1130 m (3700 ft), G__Howard. Tekoa Muntains, 870 m. (2900
ft)| G. Howard. Rosalia, G Howard. South side of **State Route
3" [= Hw 271], 0.2 m Eof US Hw 195 at Donahue near Rosali a,
steep north-facing slope, T20N, R43E, S26, 690 m (2300 ft), Cooke
(Plots FN and SN--Cooke, 1955). ,

Along N shore of the Snake River: Rocks above wWawawai,
LaFolette G ade, H__C Aase. Ganite Creek, Snake River, Aase.
Central Ferry.[State Park], 180 m (600 ft), G__Howard.

Vicinity of Pulmman: Xam ak Butte, 11 m NW of Pullman, T16N
RASE S19,20 X. Savce; E. R Bouuach: G N Jones (WsU); W B. &
V. G Cooke (OSC). 46°43’N, 117°10‘W, Moscow Pul |l man Hi ghway, 720
m (2400 ft), B. _Rvan. 1/4 m S of Pullman, D. Wagner (0OSC).
Glenwood Station, 10 mi N of Xamak Butte,_D. Bialev, D. WAgner
(osc). 6 mi NE of Colfax, Wagner (OSC). Albion (fornmerly Quy),
R__X. Beattie. S side of a county road approximately 0.5 m SE
of Fischer's ranch on a tributary of Union Flat Creek, noderately
open climax forest on a north-facing slope, T15N, R44E, S31, 750
m (2500 ft), Cooke (Plot PsC -Cooke, 1955).

Pul  man: (unspecified), 765 m (2550 ft), C_V. Piper; G N
Jones; J. S. Cotton, R K. Beattie; G Howard. Pul | man (near
Paradi se Creek), D. _Wagner. Pullman (Magpie Forest N of Fillnore
Inn Apartnents), D._ _Bialev. Pullman (woods near country club),
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Col | ector ?. 46°44'N, 117°10'W, Pullman (near Washington State
Uni versity botany fieldhouse), B.__Rvan. 46°44-45'N, 117°05-10'W,
Pul | man (WBU canpus), B._Rvan. East edge of WSU canmpus, south-
facing slope, T14N, R45E, S5, 750 m (2500 ft), Cooke (Plots FC
and SC—--Cooke, 1955).

YAKIMA CO.:

Provi nce 36:

East of Yakima: Rattlesnake Hills, Eyerdam.

West of Yakima: 46°33‘N, 120°52’W, N side of Lower Ahtahnum
Road, 4.8 m E of Tanpico, sagebrush, a fewpines, lava rock, 635
m (2100 ft), B._Rvan.

North of Yakima: 3-4 mi N of Yakima, E of Selah, grassland,
L. Pike (GSC). Lower Naches (Qulch near d eason's Ranch). []just
NW of Yakinma], 410 m (1350 ft), G Howard. Near Naches Ranger
Station [town of Naches?], G Howard. 46°43'N, 120°40'W, 1.5 m
E of Naches, 1/2 m E of junction of Naches-Wnas Road and Allen
Road, sandstone, 480 m (1600 ft), B._Rvan. 46°43’N, 120°30'W,
Rest Stop, Selah Crest, above Selah Creek,” 5 m N of Selah, 600 m
(2000 ft), B._Rvan. 46°55’'N, 120°40’W, Unptahnum Road, al ong.
Umpt ahnum Creek, ca. 10 m SWof Ellensburg, 750 m (2500 ft), B.
Ryan. 48°50‘N, 120°30‘W, viewpoint ca. 10 m S of Elensburg, 900
m (3000 ft); B. Rvan. 46°50‘N, 120°33'W, Lt. Murray Wildlife
Refuge, Umptahnum Ri dge/ Unpt ahnum Canyon, ca. 15 mi S of
El | ensburg, 600 m (2000 ft), B._Rvan.

South of-vakima (npostly on the Yakima |ndian Reservation):
Satus Road, 315 m (1054 ft), _G_Howard. 46°10’N, 120°00‘W, U.S.'
Hwy 9, 33.6 mi N of Coldendale, lava rock, 385 m (1300 ft), B.
Rvan. S side of Ahtahnum Ri dge, W of the Union Gap, sagebrush,

l ava rock, 395-460 m (1300-1500 ft), B._Rvan. 46°20'N, 120°30'W,
Circle R Ranch (J. Ryan), 3 m Wand 1 m S of Wapato, 270 m (900
ft), B._Rvan. 46°31’N, 120°30’'W, Janes B. Ryan Ranch, 301

H ghline, Dr., just S of the Union Gap, 390 m (1300 ft), B_Rvan
46°30’/N, 120°30’W, Thorpe Road, town of Union Gap, sagebrush,

lava rock,. 345 m (1100 ft), B._Rvan.  46°30‘N, 120°30'W, N-
facing slope with cliffs., SE of town of Union Gap, 330 m (1100
ft)| B. Rvan. Fort Sintoe, Eyerdan. ) .

Yakima: C V. Piper: Collector?. 46°40'N, 120°30’W, Yakima
Ave., 300 m (1000 ft), B. _Rvan.

Province 34:

Yakima I ndi an Reservation: M. Adans: (unspecified), Prinale
(Howard, 1950), Suksdorf; ("Paddo", a Native American nane for
t he nountain) 900-1200 m (3000-4000 ft); 1200-1500 m (4000-5000
ft)|] Suksdorf. "Wodan’s Vale" (now called Hell Roaring Canyon),
On souf heast” slope at tne base of the Mazama d acier (but-sone
| abel s say **on N slope; Bench Lake**), Suksdorf. (Upper Bird
Creek Meadow, near Woden’s Val e), subal pi ne, southeast sl ope,
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Suksdorf. Bird Lake in Bird Creek Meadows, G _Howard. Bird Creek
Camp, G Howard. Bird Creek Trail, R__Svihla. "Luschsenbach"

(Lynx Creek), probably in Donner’s Vale, on the east sl ope,

Suksdorf. (Hell Roarding Trail), G Howard. Little M. Adans
" ("Rotkegel"), a-red vol canic cone on the southeast sl ope,

Suksdorf . "Aschberg" (Ash Hill), a hill of volcanic material

west of G lner, now known as M. Adans orchard, Suksdorf- (WsU).

Wenat cdee National Forest (according to Washington Atlas and
Gazette; Snoqual m e National Forest according to Rand MNally.
Road Atlas):. .

Al ong Hwy 410: Upper Naches River region, Grant. (Magnusson,
1932). Boulder Cave [ca. 1.5 m Wof cliffdell], 900 m (3000 ft),
G__Howard. Deadhorse Hill [N of Hw 410 near border wth
Kittitas Co.], 1200 m (4000 ft), G. Howard. Lodgepole Pine Canp
(border between Norse Peak W/ derness and WIIliam 0. Dougl as
Wl derness), G__Howard. Anerican R ver Canp, 850 m (2800 ft), G.
Howard. Dewey Lake, G__ Howard. 46°54'N, 121°00’30"w, W side of
Hw 410, in town of Squaw Rock (4.5 m SE of Cliffdell), |ava
rocks, pines, 665 m (2200 ft), B. Rvan. 46°53730"N, -120°58'W,
0.8 m (1.3 km) up Rock Creek Road, 0.3 m E of Squaw Rock, NE of
Hw 410, exposed rock flow, pines and Douglas firs, 730 m (2400
ft)) B._Rvan. . 2.5 m E of Eagle Rock, Wof Naches, N side of Hwy
410, pines, basalt, 575 m (1900 ft), B. Rvan. 46°50’N. 121°0'W,
Naches Hi ghway (State Road 410), pull-off on river side of. road,
1200 m (4000 ft), B. Rvan. 46°46’30"N, 120°50’W, Mud Lake, 0.3 m
N of Hwy 410, between Pass Junction and Eagle Rock, volcanic
rock, sagebrush, 650 m (2200 ft), B. Rvan. 0.5 m up Bald Mn
Road, just E of Squaw Rock, 0.2 m from Hw 410, sagebrush and a

few pines, lava rock flow, _B. Rvan. 46°48‘N, 120°53/30"W, 2.5 m

E of Eagle Rock, Wof Naches, N side of Hwy 410, pines, basalt,

575 m (1900 ft), B. Rvan. Little Naches River, 760 m (2557 ft),

G__Howard.

Along Hw 12: Indian Creek Forest Canp, **State Hwy. 5" [= Hwy
12], G _Howard. dear Lake, E of Wite Pass, 900 m (3000 ft),

m xed ponderosa pine forest, L. Pike (0sC). Dog Lake, E of Wite
Pass, 1260 m (4200 ft), L. Pike (GSC). Dog Lake Canpground, 2 m
E of Wiite Pass, 1290 m (4300 ft), D._ _Andereqq & N. Schroeder

(0OSC). 46°41'N, 121°23'W, Dunbbell Lake, 3 m N of Dog Lake (hwy

12)] 3 mi-E of Wite Pass, 1585 m (5200 ft), firs, basalt, B.

Rvan. 46°37’'N, 121°13’W, N side of Rimrock Lake, 900 m (3000 ft),

B. Rvan. 46°41’N, 120°57’W, between (Gak Creek Road and. Trout

Lodge, on short dirt road parallel and very close to Hwy 12,

about 9 mles E of town of Rimrock, |ava rocks, 660 m (2200 ft),

B. Rvan. 46°41’'30"N, 120°54'W, 0.5 m E of Tieton River, N side

of Hwy 12, E of Wndy Point Canpground, |ava rock, 630 m (2100

ft)| B. Rvan.

Along road to Bunping Lake, 8 of Hwy 410: Bunping Lake,
46°45'N, 121°20’'W, 1020 m (3400 ft) [according to Howard; 1200 m
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(4000 ft) on Ryan |l abels--perhaps from hills above the |ake], G.
Howard: B. Rvan. 47°35’N, 121°25’W, Cougar Lakes, 1500-1680 m
(5000-5600 ft), B._ _Rvan. 46°58730"N, 121°11'W, N side of Hwy 410,
1.8 m Wof Bunping Rver Road to Goose Prairie, near Pine Needle
Camp, 1.8 mi W of Bumping R ver, |ava boulder flow, Douglas firs,
900 m (3000 ft), B._Rvan. 47°50’'N, 121°20'W, \Were Swanp Lake
trail crosses Bumping River, B. Rvan. 47°50’N, 121°20'W, S end
of Swanp Lake, 1500 m (5000 ft), B._ Rvan. 47°50'N, 121°20'W,
near parking lot at beginning of Swanp Lake Trail, B__Rvan.
[ca. 35 m W of Wapato]: Rattlesnake Canyon, 600 m (2000
ft), G. Howard.- .
Bet ween Hwy 12 and Hwy 410: 46°46’N, 121°09‘W, Ti nberwol f
Lookout, 1940 m (6350 ft), B. Ryan. 46°43’N, -121°07’'W, Bet hel
Ri dge Road, between MDaniel Lake and Hw 12, 6 m above. Hw 12
(3.5 m NE of R nrock), large lava outcrops, 1700 m (5600 ft),
B. Rvan. 46°43'N, 121°07’W, Bethel Ri dge Road, W edge of canyon,
just after going toward Hwl2 from road to MDaniel Lake, 1700
m, B. Rvan. 46°48730"N, 120°05’30"W, road to MDaniel Lake, (1
m E of the lake), 2 nmi above turnoff to. Rattlesnake Springs, 22
m fromHw 12, 11 m from Hw 410, |ava boul ders, open growth
pine and Douglas fir, 960 m (3200 ft), B.__Rvan. NPK Canyon, Qak
Creek Road (USFS Road 1904), OGak Creek Recreation Area, |ava
rocks, sagebrush and grass, 675 m (2200 ft), B__Rvan. 46°44'N,
120°53/30"W, 1 nmi past Hoover Canyon, Oak Creek Road (USFS Road
1905)' Qak Creek Recreation Area, lava rock, pine-oak woodl and,
750 m (2500 ft); B. Rvan. :
Nort hwest ernmost corner of the county: 47°02’'N, 121°20‘'W.
Ravens Roost Lookout' (just E of Norse Peak WI derness), exposed
andesite rocks, alpine, 860 m (6100 ft), B._Rvan.

YAXIMA CO.? XITTITAS CO ? 46°50’N, 120°30’W, Ellensburg Canyon,
B. Rvan.
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EXCLUDED LOCALI TIES (WEST SIDE)
OREGON:

CLACKAMAS co. . Near Tinberline Lodge, M. Hood, 1800 m (6000 ft),
scattered clunps of subalpine fir and nountai nhem ock, L.__Pike
(0scQ). Near Governnent Canp, M. Hood, E. Sipe (0SC).

HOOD RI VER CO : Cascade Locks, Suksdorf. Yeon State Park, 5 km
SW of Bonneville, 1. Goward.

WASHI NGTON:

Pl ERCE CO.: Hw 410 between G eenwater and Chinook Pass, 600 m
(2000 ft), B. Ryan. Wite River RD., FS Road 1853, just N of
M. Rainier National Park, 1200-1350 (4000-4500 ft), 47°05’N,
"122°40’W", [Labels say Yakima Co.; the latitude and |ongitude
given on the labels put the locality at the west edge of Pierce
Co. just SWof Tacomm; 12°40’W puts it near the Wite River N of
. Rainier, but in Pierce Co., but the road nunber seens to put
it in Yakima Co,.], _G Rvan. 46°54’N, 121°30’W. Wside of Crystal
Peak, W of Sourdough Gap, east boundary of M. Rainier Nat. Park,
2.5 m N of Chinook Pass, alpine, siliceous rock, 1950 m (6400
ft)| B. Rvan.

‘S8KAMANIA CO./YARKIMA CO: G fford-Pinchot National Forest: M.
Adans W/ derness, 1380 m (4600 ft), J. Rlev (0OSC).
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Mast er species |ist
2. EAST SI DE CONTRACT
Mast er Speci es List

Nanes in bold are accepted ones. Synonyns are given only for
names not |isted by Egan (1987).

Citations-of Thonson (1984) are based on l|large scale naps,'and it
is not always clear in which county (or sonetines which state)
the localities bel ong.

Acarospora badi ofusca (Nyl.) Th. Fr.--WA Ckanogan Co. - (34)',
(Rhoades, WAB). 910 m. On rock.

Acarospora bullata Anzi--WA: Yakima Co. (36) (Rvan, ASU). 480 m
On concrete.

Acarospora ‘'chlorophana* (sensu \Wber)--OR Baker Co. (Palner

and Ryan, ASU). Deschutes Co. (Denison, Pike, and L._ Pike & A
Rossman, OSC, Rhoades,. WB). G ant Co. (Rosentreter). Harney Co.
(Rhoades, WAB). Klamath Co. (Rvan, ASU). Lake Co. (Ryan, ASU).
Mal heur Co. (McCune). WA: Chelan Co. (Rvan, WW). Klickitat Co.
(Suksdorf, WU, Ryan, ASU). kanogan Co. (Douglas, 1974). Witnman
Co. .(Piper, WSU--as A. flava). Yakima Co. (Howard, WU [as A._
flava]; Rvan, ASU, WAB). 430-6800 ft.; 130-2050 m On vertical
to overhangi ng rocks (andesite, .basalt, schist, etc.) Juniper-
sage desert; al pine. This conplex of taxa, which includes A.
oxytona, and others, is taxonomically problematic; material from
the Colunbia Basin (with the possible exception of alpine
material) does not belong to A._chlorophana s. str. (=

Pl ecosi di um chl or onhanunj .

Acar ospora complanata Magnusson (Syn. A. obscura)--wA: Yaki ma Co.
(Suksdorf., WU, WSU -det. Magnusson as A. obscura).

Acarospora fuscata (Nyl.) Arnold--OR .Crook Co. (Pike, osc).
Deschutes Co. (41) (MCune). Gant Co. (Rosentreter). Ml heur Co.
(McCune). Wasco Co. (Rossman, 1992; ‘including A. _bullata). WA
Chelan Co. (Howard, 1950). Kittitas Co. (Pike, OSC). Klickitat
"Co. (Davis, herb. Davis). anogan Co. (Howard, WU; det.
Magnusson). Witman Co. (Sayce, WSU). Boreal. On exposed basalt
outcrops. Dry sagebrush slopes. 600-4500 ft.; 180-1350 m.  Doug
fir/ponderosa pine; Artemn sia-grassland.

Acarospora nitida Magnusson--OR Baker Co. (Palner, ASU).  120_0
m  On schist outcrops.

Acarospora schleicheri (Ach.) Massal.--OR: Harney Co. (Pike, OSC;
Rhoades, WAB; MCune). Union Co. (Davis, herb. Davis). Wsco Co.
(Rossman, 1992). WA Ferry Co. '(Howard, WU, Merrill, UBC).:

"1
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Yakima Co. (36) (Rvan, WAB). 1400-4100 ft; 425-1225 m On bare
soil and plant debris. Sagebrush; nmound comunities in biscuit

scabl and. Al though many North Anerican authors have foll owed
Weber in lunping all yellow non-lobed Acarosvora spp. under this
nane, at present | amrestricting its use to material on soil,
and even at that there may be nore than one species involved.

Acarospora sinopica (Wahlenb. in Ach Korber--OR: (Ryan notes
from Frenont N F., 1994?). WA! Yaki na %36) (observed by Ryan,
but not collected). On rock (basalt), 14 -Artemisia
tridentata/Bromus t ect or um.

Acarospora thammina (Tuck.) Herre--OR Kl amath Co. ﬁB;La.n, ASU) .
Mal heur Co. (McCune). 4300 ft; 910-1300 m In smal |l cracks or

crevices in basalt rocks.

Acar ospora washi nstonensi s Magnusson--WA:  Yakima Co. (Haward,.
WU; det. Magnusson). 1350 ft; 400 m

Acarospora spp. =--OR:

Aht i ana sphaerosgorélla (Mill. Arg.) Goward--OR: Lake Co. (Ruan,
ASU). WA: Yakima Co. (Rvan, WAB). 5300-6350 ft; 1600-1900 m. On
Abi es _concol or, Pinus nonticol a. :

Alectoria inshausii Brodo & D. Hawksw.——-OR: G ant Co. (Brodo &
Hawksworth, 1977). Hood River Co. (Davis, herb. Davis). Klamath
Co. (Rvan, ASU). Lake Co. (Ryan, ASU). Union Co. (Brodo &
Hawksworth, 1977). Wallowa Co. (Pike, ©SC). Wheeler Co. (Brodo &
Hawksworth, 1977). WA: Asotin Co. (Brodo & Hav»ksworth 1977) .
Chelan Co. (Brodo & Hawksworth, 1977). Kittitas Co. (And.eLsm
WU, Ryan, ASU). Klickitat Co. (Davis, herb. Davis). Pend Oeille
Co. (Brodo & Hawksworth, 1977). Spokane Co. (Brodo & Hawksworth,
1977). Stevens Co. (Brodo & Hawksworth, 1977). Witman Co. . (Brodo
& Hawksworth, 1977). Yakima Co. (Pike; OSC, Brodo & Hawksworth,
1977). 2600-6700 ft; 775-2300 m..- On Abies concolor, Pinus
ponder osa, Pseudot susa nenziesii, TIsusa and other conifers.

Coni ferous forest. -

Alectoria ‘lata (Taylor) Lindsay--OR:' Deschutes Co. (40) _(Ceiser,
herb. Geiser). K amath Co. (Ryan, ASU). Lake Co. (Rwan, ASU). WwA:
Kittitas Co. (Brodo & Hav»ksworth 1977). Yakima Co. (Rwan, ASU).

Mai nly west side. 5300-6700 ft'; 1600-2025 m On bark of conifers

(Abies concolor, A__lasi an[pa) or occasionally on rock.

" Krumholz; al pi ne.

*Alectoria nigricans (Ach.) Nyl.--WA: Okanogan Co. (| nshaug,
1957; Thonson, 1984). Yakina Co. (Rvan, ASU). Arctic-al pine.
Habi tat (Thonson, 1984): On soil, hunus, and gravels; sonetines
on |lower branches of Picea; in boulder trains between the

2
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boul ders. 6400 ft; 1950 m

Al ectoria sarnmentosa (Ach.) Ach. ssp. sarnentosa--OR Deschutes
Co. (Pike, OsC Brodo & Hawksworth, 1977). Jefferson Co.
(Rosentreter). Klamath Co. (Rvan, ASU). Lake Co. (Rvan, ASU). WA
Kittitas Co; (\Winer & LaBounty, WU, Wagner, OSC). Klickitat Co.
(Pike, osc; _Suksdorf, WSU). kanogan Co. (Ryan, ASU). Pend
Oeille Cco. (Layser, WSU--"very abundant” at several |ocalities;
“May form staple diet of wintering wodl and caribou.in this
area."). Stevens Co. (Cooke, 1955). Yakima Co. (Howard, WIU).
2200- 6200 ft; 940-1900 m On trunks and | ower dead branches of
Abi es | asiocarna, Picea enslenannii; Pinus, Pseudotsusa
nmenzi esi i and ot her conifers. 10-30 ft from foest floor.
Western hem ock-Doug fir-Gand fir forest; subalpine fir forest;
Abi es lasiocarpa/Menziesia; Tsuga/Pachistima.

Al lantoparnelia alpicola (Th. Fr.) Essl.--WA: G fford-Pinchot
N.F., M. Adans W/l derness, J. Rlev (0SC. Ckanogan Co. -
(I'mshaug, 1957; Thonson, 1984). Yakinma Co. (Rvan, ASU). Arctic-
al pine to boreal . On andesite or other volcanic rocks, sonetines
on vertical surfaces. 4600- 6100 ft.

Amandi nea punctata ' (Boffm ) Schei degger (Syn. Buellia punctata,
B. nvriocarpa)--WA Klickitat Co. (Suksdorf, WsU). OR

Deschutes Co. (Rhoades, OSC). Wasco Co. (Rossman, OSC). 3000 ft.;
990-1150 m On dead twi gs of Juniperus occidentalis; on wooden
fences; on old grass clunps and cow dung. At bottom of ravines
and in nound community, biscuit scabland with Artenmisia riaida,
Festuca idahoensis, etc.

Arthonia carneorufa WIlley--WA: Klickitat Co. (Suksdorf, WSU).
Yaki ma Co. (Suksdorf, WSU). On Pseudot suaa and coni fer wood.

Arthoni a gl ebosa Tuck. --OR  Deschutes Co. (Eslick, herb.
Rosentreter). Gant Co. (Rosentreter). Wasco Co. (Rossman, 1992).
WA: Klickitat Co. (Suksdorf, WSU). Tenperate. 3200-8000 ft; 990-
1050 m On bare soil (mesic, clay/l oany). Mound' comunity in

bi scuit scabland; Artemisia tridentata spp. tridentata/Aqropyron
spicatum. My be confined to grassl ands.

Arthonia patellulata Nyl. --WA: Klickitat Co. (Suksdorf, WBU).

Arthonia radiata (Pers.) Ach.--WA: Klickitat Co. (Suksdorf, WU).
On Al nus rubra.

"Arthopvrenia punctiformis"--OR Hood River (Suksdorf, WSBU). WA:
Klickitat Co. (Suksdorf, WBU). Yakima Co. (Suksdorf, WsU). On
Crataecrus douslasii, Cornus nuttallii; on Abies lasiocarna. North
Ameri canrecords are probably based on msidentifications (Egan,
1987).
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Asnicilia caesiocinerea (Nyl. ex Mallbr.) Arnold (s. lato)--
Probably common throughout the Colunbia Basin; but nost.
identifications cannot be trusted.

Aspicilia "ealcarea®--Many, if not-all, reports of this species
from North America. (certainly reports- from siliceous rocks) .are
based on msidentifi catl ons.

Asnicilia cinerea (L.)' Kérber (s. |ato) --Probably widely’
distributed, .but many reports nmay be based on nisidentifications.

Asnicilia desertorum (Krenpelh.) Mereschk.--OR: Harney Co.
(Rhoades, wwB). WA: Grant Co.. (Rvan, WMWB). On rock, often on
smal | stones or desert agates.

Aspic‘ina gibbosa (Ach.) Kérber (s. |ato) --Probably widely
distributed, but nbst identifications cannot be trusted:,,

Asnicilia hispida (Mereschk.) --OR Wasco Co. (Rossman,
19921. WA: Yakima Co. (Rvan, WwB). 750-1050 m On bare soil.
Mound community in biscuit scabland.

Aspicilia reptans (Looman) \\étnore--WA: Chei'an Co.' ' (Rvan, WWB).
Yaki ma Co. (Rvan, WWB). 1000-2000 ft. On soil or decaying
clunps of bunchgrasses, at the edges of ravines or depressions.
Sagebr ush.

\Aspicilia'sugertegens Arnol d--WA: Ckanogan Co. (Douglas, 1974).
‘>Aspicilia sp. (undescribed; fruticose)--OR Klamath Co. (Ruzan,

ASU) . 5100 £ft. On soil anong basalt boul ders, edge of ponderosa
pi ne forest.

Asnicilia spp.' (A_cinerea/A. sjbbosa group) --Throughout t he'
regi on in both Oregon and W&shl ngt on.

Baci dia baul i ettoana (Massal. & De Not.' in Massal.) j51(5 -OR
Wallowa Co. (Rosentreter). 2000 ft. Mxed Doug fir forest.

Bacidia herrei Zahlbr.--OR Hood River Co. (Jacques, OSC). On
bark of old rotting Doug fir stunp at top of a ridge.:-

Baci dia naeuelii (Hepp) Zahlbr.--WA: Klickitat Co. (Suksdorf,
WSU) On Prunus enarginata.

Bacidia polychroa (Th. Fr.) Kérber—-WA: Klickitat Co. (suksdorf,
WSU). On Cornus nuttallii.

Bacidia rubella (Hoffm) Massal.--WA: Klickitat Co. (Suksdorf,
WSU). Yakima Co. (Suksdorf, WSU). On Alnus rubra; on Abies
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ar andi s.

Bel |l enerea alpina (Sommerf.) Cdauz. & Roux (Syn__Llecanora.
applegatei)--OR Klamath Co. (Herre, OSC -paratypes). Lake Co.
(Ryan, ASU). Wallowa Co. (Pike, OSC). WA: kanogan Co. (Ryan,
ASU). Yakima Co. (Ryan, ASU). 3200-6400 ft. On rocks (basalt,
etc.). Qpen spruce-Doug fir stand; open-canopy pine-Doug fir
forest; alpine.

Bel | enerea cinereorufescens (Ach.) O auz. & Roux--OR Lake Co.
(Rvan, ASU). WA: Kittitas Co. (Ryan, WWB). Ckanogan Co. (Rhoades,
WAB). 2000-6400 ft; 910-1835 m. On rock.

Bel | ener ea sangquinea (Krenpelh.) Hafellner & Roux--WA: Yakima Co.
(Suksdorf, WBU -det. Magnusson).

Bi atora sphaeroides (D ckson) Kérber (Syn. Bacidia sphaeroides)--
WA:  Klickitat Co. __(Suksdorf, W5U).

Biatora varians (Syn. Lecidea varians)--WA: Klickitat Co.
(Suksdorf, WBU). Spokane Co. (Cooke, 1955). Yakima Co: (Suksdorf
WSU). 2000 ft. On Pinus albicaulis and other conifers..'

Biatorella hem spherica Anzi (Syn.: B. fossarum for N Anerican
records) --OR Lake Co. -(Pike, OSC). WA: Klickitat Co. (Suksdorf

WU, WeU). 1400 m On basalt outcrops, and on the ground. Hi gh
desert wi th sagebrush, juniper, and ponderosa pine.

Brodoa oroarctica (Krog) Goward--WA: (kanogan Co.' (Inshaug, 1957';
Thonson, 1984). Yakinma Co. (Rvan, ASU). Mai nly arctic-al pine.

On rocks and over nosses in places with winter snow cover. 1950
m

Brvoria abbreviata (Mull. Arg.) Brodo & D. Hawskw. --OR Baker Co.
(Brodo & Hawksworth, 1977). Deschutes Co. (MWaaner, OSC,
Rosentreter). Klamath Co. (Ryan, ASU). Lake Co. (Rvan, ASU).
Union CO (Brodo & Hawksworth, 1977). WA: Ferry CO (Brodo &
Hawksworth, 1977). Kittitas Co. (Anderson, WU, Rvan, ASU).
Klickitat Co. (Pike, OSC--as "B. oregana"; Davis, herb; Davis;
Goward, UBC). kanogan Co. (Rhoades, WWB; Rosentreter--as B.
oreoana). Spokane Co. (Cooke, 1955, as Alectoria oresana).
Whitman Co. (Biolev, WWB; Boguach, WSU, Sayce, WSU--as B.
oresana). Yakima Co. (Rvan, ASU). 2000- 7000 ft; 300-2100 m On
Abi es concolor, Pinus contorta, P. ponderosa, Pseudotsusa, Tsuga;

Pine forest. M xed pine-Doug fir forest; Ponderosa pine-Grry
oak-Doug' fir stand, on N-facing sl ope.

Brvoria capillaris (Ach.) Brodo & D. Hawksw.--OR: Kl amath Co.
(Rvan, ASU--partly as B. oseudofuscescens). Union Co.
(Rosentreter). WA: Co.? (Mnahan, WMB). Klickitat Co. (Pike;, oSscC-
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-det, Brodo; Davis, herb. Davis). Pend Oreille Co.? (Thomson,
1984 --dot is on ldaho border). Witman Co.? (Thonson, 1984; dot

is on | daho border). Mai nly boreal, to tenperate-nontane' and
_subarctic. 6400 ft. 914-1635 m On Pinus ponderosa, Pseudotsuaa
nenziesii; Minly in humd areas. Ponder osa pine-Garry oak-Doug

fir stand, on Nfacing slope; Doug fir forest..

Bryoria. fremontii (Tuck.) Brodo & D. Hawksw.--OR: Crook Co.
(Pike, WU). Gant Co. (Lawrence, OSC). Klamath Co. (Ryan, ASU;
Brodo & Hawksworth, 1977). Lake Co. (Ryan, ASU--partly as B.
trichodes ssp. anericana). Union Co. (Davis, herb. Davis;
Rosentreter).: Wallowa Co. (Pike, OSC--det. Brodo). -WA: Asotin Co.
(Brodo & Hawksworth, 1977). Chelan Co. (Howard, 1950). Klickitat
Co. (Pike, osc--det . Brodo). Okanogan Co. (Basle, UBGC -det.
Brodo; Rosentreter: Rvan, ASU, Howard, 1950; Douglas, 1974).
Spokane Co. (Cooke, 1955--"ssp. eriksonii"). Wiitman Co. (Sayce,
‘WSU). 2000-6840 ft; 1000 m On _Cercocarpus ledifolius, Purshia

fridentata, LaLLX_O_C_C_I_d_e_ﬂI_aLI_S_. Picea enalemanii, P _sitchensis
Pinus contorta, P. oonderosa, Pseudotsuga nenziesii. Juni per

desert; Ponderosa pine-Garry oak-Doug fir stand, on N-facing
sl ope; m xed conifer forest.

Bryoria friabilis Brodo & D. Hawksw.—--WA: Klickitat Co. (Brodo &
Hawkswort h, 1977).

Brvoria fuscescens (Gyelnik) Brodo & D. Hawksw.—--OR: Jefferson

Co. (Rosentreter). Klamath Co. (Rvan, ASU). Lake Co. (Ryan, ASU).
Wallowa Co. (G ese, oOsc--det. Brodo; Thonson, 1984). WA

Kittitas Co. (Brodo & Hawksworth, 1977--v. st|t|ya) Klickitat
Co. (Pike, 0SC). Pend Oeille Co. (Hone, and Lavser, WBU).
Whitman Co. (Thomson, 1984). Boreal-subarctic, to temperate-
nont ane. 3200- 6500 ft; 1600 m On bole and branches of Abies
concolor, -A. lasiocarpa. Larix, Picea englenmanii, Pinus contorta,
Pseudot suga nenziesii. Ponder osa pine-Garry oak-Doug fir stand,
on N-facing slope; _Tsuaa/Pachistima; W/M&A-

Brvoria glabra (Mot.) Brodo & D. Hawksw.--OR: Kl amath Co. (Brodo
& Hawksworth, 1977). Lake Co. (Rvan, ASU). Umatilla Co. (Thonson,
1984). WA: Asotin Co.? (Thonson, 1984--dot is on border wth
Idaho and with Wiitman Co.). Garfield Co. (Boguach & Millen, WSU-
-in packet of Lletharia colunbiana). Kittitas Co. (Anderson, WIU)
kanogan Co. (Rhoades, WWB; Rvan, ASU). Spokane Co. (Thomnson,
1984); Wiitman Co. (Jones, WBU). Yakima Co. (Suksdorf, WBU).

Bor eal - nont ane, to.subarctic. 6000 ft; 900-1850 m On bark or
wood of Abies concolor, Pinus and other conifers; including dead
snags, and old fences. Identification of sone specinmens needs
checking.

Brvoria implexa (Hoffm) Brodo & D. Hawksw.--WA: Chelan Co.
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(Gant, WU). Kittitas Co. (Brodo & Hawksworth, 1977). Stevens
Co. (Cooke, 1955). Wiitman Co. (Brodo & Hawksworth, 1977). 2200
ft; 700 m

Bryoria |anestris (Ach.) Brodo & D. Hawksw.--OR: Kl amath Co.
(Brodo & Hawksworth, 1977). wallowa Co. (Pike, OSC). WA: Dougl as
Co. (Thomson, 1984). GCkanogan Co. (Martin, WAB; Bogle, UBC -det.
Brodo). Spokane Co. (Cooke, 1955). Stevens Co. (Cooke, 1955).
Wiitman Co. (Brodo & Hawksworth, 1977). Yakima Co. (Ryan, WWB).
Boreal, to arctic. 2000-6350 ft. On Pinus nonticola, Pseudotsuga
nmenzi esi i and other conifers. 'Mxed conifer forest.

Bryoria oregana (Tuck. ex WIlley) Brodo & D. Hawksw.--OR:
Deschutes Co. (Pike, WU). Jefferson Co. (Rosentreter). Kl amath
Co. (Brodo & Hawksworth, 1977). WA: Ckanogan Co. (Douglas, 1974--
may be B. abbreviata). Pend Oeille Co. (Brodo & Hawksworth,
1977). 5400-7100 ft. On Pinus contorta, Pseudotsusa nenziesii.

Bryoria pseudofuscescens (Gyelnik) Brodo & D. Hawksw.--OR: Baker
Co. (Thomson, 1984). Deschutes Co. (Pike, OSC, Brodo &
Hawksworth, 1977). Jefferson Co. (Rosentreter). Kl amath Co.
(Ryan, ASU, Brodo & Hawksworth, 1977). Union Co. (Brodo &
Hawksworth, 1977; Thonson, 1984; Rosentreter). Wallowa Co.

(G ese, and pike, OSC--det. Brodo; Rosentreter). WA: Spokane Co.
(Thonson, 1984). Tenperate-nontane. 2000-7100 ft; ,914 m On

Picea enal emani i, Pinus contorta, Pseudotsuga nenziesii. M xed
conifer forest; mxed Doug fir forest.

Brvoria simplicior (Vainio) Brodo & D. Hawksw.--OR: Kl anath Co.
(Ryéh,U ) . WA Klickitat Co. (Rike, osc). 3100-6500 ft. On
Pseudot susa nenziesii. Ponderosa pine-Garry oak-Doug fir stand,
on N-facing sl ope.

Bryoria tortuosa (G K Merr.) Brodo 6 D. Hawksw. --WA: "White

River" (Gant, OSC). Kittitas Co. (Pike, OSC--det. Brodo).
Klickitat Co. (Davis, herb. Davis). Ckanogan Co. (Brodo &
Hawksworth, 1977). 500 ft. On Pinus nonderosa. M xed Doug fir
stand.

Brvoria trichodes ssp. anericana’ (Mt.) Brodo & D. Hawksw.-—-OR:
Lake Co. (Ryan, ASU--check identification). WA Ckanogan Co.
(Ryan, ASU). 5880 ft; 1750-1775 m "on bark of conifers. Montane
forest. \Wst coast species.

Bryoria sp. ("“Alectoria jubata f. prolixa") --WA: Stevens Co.
(Cooke, 1955). 2290 ft.

Buellia badia '(Fr.) Mssal.--WA: Klickitat Co. (Suksdorf, WU,
WBU, Davis, herb. Davis). 400 ft. On Wfacing basalt cliff, or
thin soil over basalt. |,
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Buellia discifonmis (Fr.) Mudd--WA: Klickitat Co. (Suksdorf,
WsU). On Alnus rubra.

Bue;lia'eléqagé Poel t - - WA:  (kanogan Co. (Douglas, 1974--as B.
eni gaea) . '

Buellia 'e'rixbescens Arnol d--WA: - - Okanogan Co. (Dougl as, . 1974);

Buellia glaucomarioidea willey--WA: Klickitat Co._(Suksdorf,

WsU). On Prunus eparginata. is species name is not in Egan
(1987):
Buellia lauricassiae (Fée) Mill. Arg.--wA: Klickitat Co.":

(Suksdorf, wsU). on old wooden fences.

Buellia oidalea™(Nyl.) Tuck.--OR Hood River Co. (Suksdaorf, WSU).
On Quercus garrvana.

Buel | papillata (Sommerf.) Tuck.--OR: Deschutes Co. (W.

Deni son, and—Christy, OSC). Harney' Co. (Pike,. OSC). Ml heur Co.
(Rosentreter——identification very doubtful!). Wsco Co.

(Rossman, 1992)..2.900. ft. 990-1050 m. On noss (especially

Honal ot heci um aeneunm), plant debris (including deconposed Eestuca
culms), and dung. Under Artenisia, in Juniper-sage desert;
Artemisia- tridentata spp._tridentata/Agqgropyron spicatum.. Basalt
cliffs in.ravine comunity in biscuit scabland.'

Buellia polyspora (Willey) Vainio--WA: K ickitat Co. (Suksdorf,
WSU). On Alnus.,

Buellia retrovertens Tuck.--OR: Wasco Co. (Rossman, 1992). 990-
1050 m On rocks (nedium and |arge), including those of stone
rings, ' i n biscuit scabland.

Buel | i a triphramioides Anzi--OR: Deschutes Co. (| Pike- & A
Rossman, OSC). Wasco Co. (Pike, et al OSC, Rossman, 1992).
1150 m On dead twigs of Artemsia rigida and _.]_LLD.I_p.ELLLS_
occidentalis. Bi scuit scabl and.

\ ) !
Buellia sp. (undescribed)--OR Wasco Co. (Rossrran, 1992--det.
Sheard). 990-1050 m On rock. Biscuit 'scabland. )

calicium abietinum pers.--oOR: Jefferson Co. (Pike, OSC). WA
Yakima Co. (Pike, OSC). 3000-4200 ft. Fir,-Doug fir forest.

Calicium adaequatum Nyl.--OR Jefferson Co. (Pike, 0SC). WA

Yakima Co. (RPike, OsC). 3000-3440 ft. On ALD.LLS_Lh.Q.UilI_f_Q.LLa.
st ens. Fir-Douglas fir forest,. along edge of | ake. ‘

Calicium adspersum Pers.--WA: Klickitat Co. (Suksdorf, WsU).
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Caliciumyviride Pers.--OR WA: Klickitat Co. (Davis, herb. Davis;

Suksdorf, WBU -as Acolium hyperellum). 1600 ft. On base and
trunk of Pseudotsuaa nenziesii. .

Calicium sp.

Caloplaca ammiospila (Wahlenb. in Ach.) H divier--OR Deschutes
Co. (41) (MCune). 1340 m

Cal opl aca_appr oxi nat a (Lynge) Magnusson--OR Wasco Co. (Ross;fran,
1992). 990- 1050 m On old, weathered bones. Biscuit scabl and.

‘Caloplaca cascadensis Magnusson--OR Klamath Co. .(Ryan, ASU).
Lake Co. (Ryan, ASU). 1950-2000 m. On basalt.

Cal onl aca cerina (Ehrh. ex Hedw.) Th:Fr.--CR Kl amath Co., (Ryan,
ASU) . 4560-5400 - ft; 1400-1635 m. - On bark of Populus ;
trichocarpa. Howard's reports of this species are nostly based
on msidentifications..

Cal ool aca cinnabarina (Ach.) Zahlbr.--wa: Klickitat Co.
(Suksdorf, WsU).

Caloplaca citrina (Hoffm) Th. Fr.--OR (Ryan collections from
Fremont N.F.)

Cal ool aca deci piens (Arnold) Blomb. & Forss.--WA: Yaki ma Co.
(Ryan, ASU). 480 m. On vertical face of sandstone cliff.

Cal oplaca epithallina Lynge--OR Crook Co. (Pike, osc). Deschutes
Co. (Pike & Rossman, OSC;' Rhoades, WAB; (41) MCune). Kl amath Co.
(Ryan, ASU). Lake Co. (Pike, OSC). Wasco Co. (Rossman, 1992).
3000-4500 ft; 990-1400 m On Lecidea spp., Rhizoplaca -

nel anonht hal ma, and ot her I|ichens. Bi scuit scabl and; Jjuniper-
sage desert; Doug fir-ponderosa' pine.

Caloplaca ferruginea (Huds.) Th. Fr.--WA: Klickitat Co.
(Suksdorf, WSU). On Acer macrophvllum Al nus rubra, etc.

Cal opl aca, cf. flavorubescens (Huds.) Laundon--OR Ml heur Co.
(McCune). 910 m

Calonlaca fraudans (Th. Fr.) H. divier--WA Ckanogan Co.
(Rhoades, WAB). 910 m On sandst one boul der. This is treated
by Arup (in press) as a coastal species; identification of
Rhoades’ col |l ection needs checking. :

Cal ool aca holocarpa (Hoffm) Wade--WA: kanogan Co. (Dougi as,
1974). This species,. or at least this conplex, is probably
wi despread and common in the Col unbia Basin. -

9
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Cal opl aca iunuermanni ae (Vahl)' Th. Fr.--OR Harney Co. (Rike,
CSC--as "cf. ") Kl amath Co. (Ryan, AsSU)..Lake Co. (Ryan, ASU).

%{Ailfgﬂgtat co (Rosentreter). Wasco Co..(Rossman, 1992). WA

* (Suksdorf, WBU). kanogan Co. (Douglas, -1974).
Yaki ma Co. (Ry&h,U ) . 2600- 6200 ft:; 990-19%d m. On moss and
plant debris, or soil, over basalt. Mund comunity in biscuit
scabl and; N-f aci ng rock wall in j uni per-sage desert; N-facing
canyon sl opes, WM/M_&MM somet i mes

near waterfalls.

Cal oplaca mcrophvllina (Tuck.) Hasse--OR Harney Co. (Rhoades,
WWB) . On- sagebrush. | dentification needs checking; this nay be

Xant horia fulva.

Calopl aca pollinii (Massal.) Jatta--OR: Hood River -Co.  (Suksdorf,

WSU). WA: Klickitat Co. (Suksdorf, WSU). On Cornus nuttallii
and Fraxi nus. :

Calopl aca saxicola (Hoffm) Nordin--OR Baker Co. (Ryan, ASU).

Deschut es Co.'—{pension, OSC, Rhoades, WMAB). Harney Co.. (PRhoades,
WwB) . Klamath Co. (Ryan, ASU). Lake Co. (Bike, OSC &La.n, ASU)

WA Ckanogan Co. (Rhoades, W, Douglas, 1974). Witnan.

(Rvan, ASU). Yakima Co. (Ryan, ASU, \WAB). 1400-6800 ft; .365 -910
m On basalt, on vertical faces (rlmock), or on-granite. On

bird perches, in the most manured part, inside Phvscia dubia
zone. 'Sagebrush, sonetines wi th ponderosa pine; juniper-sage
desert. O'ten associated with urine deposits of

Caloplaca stillicidiorum (Vahl) Lynge--OR: Harney Co. (Pike,
0SC). Mal heur Co. (Rosentreter). Wsco Co. (Rossnman, 1992). WA
Gkanogan Co. ' (Douglas, 1974). Arctic-boreal. 990-1050 m On

pl ant debris and noss, or soil. "Mound comunity in biscuit
scabl and; juniper-sage desert; Nfacing canyon in Artenmisia

tridentata spp. tridentata/Agropyron spicatum

Caloplaca tireoliemsis Zahlbr.--OR' Deschutes Co. _(Ryan, ASU).
Lake Co. (Ryan, ASU). WA: Ckanogan Co. (Ryan, ASU). 2900-5500
ft.; 1650-1775 m On noss over basalt or andesite, sonetineson
vertical surfaces. Pinyon-juniper-sage; sagebrush areas; nontane
forest.

Caloplaca tomnii Savicz--OR Deschutes co. (Eslick, herb.
Rosentreter). Malheur Co. (Rosentreter). WA: Lincoln Co.
(Rosentreter). 8000 ft. On soil. N-facing canyon slope,
Artemisia tridentata spp. tridentata/Agropyron spicatum;
Artem sia rigida habitat.

Cal opl aca trachyphvylla (Tuck.) 2Zahlbr.--OR: Ml heur Co.
(Rosentreter; McCune). 3000 ft. 910-915 m On ash soils
surrounded by Artem sa arbuscula steppe.
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Ccaloplaca spp. (C.__holocarpa group)--OR Deschutes Co. .(Pike, and
Pike & Rossman, OSC). WA Klickitat Co. (Pike, OSC, Davis, herb.
Davis; Suksdorf, WSU--as C.__aurantiaca and as C._cerina). Witman
Co. (Beattie, WBU--as C.__aurantiaca). 400-6000 ft; 990 m On

Al nus, Picea, Populus, Pseudotsuga, Quercus; on noss over basalt.
Ponderosa pine-Garry oak-Doug fir stand, on N-facing slope;
cottonwood or aspen stands near creeks; mxed conifer forest; oak
woodl and.

Caloplaca sp. (C._sgquamosa group?)--wa: Kl ickitat' Co. ‘(Davis,
herb. Davis). On basalt.

Caloplaca spp.

Candel aria concolor (Dickson) B. Stein--OR Deschutes Co. (40)
(&Geiser, herb. Ceiser). Klamath Co. (Ryan, ASU). Ml heur Co.
(Rosentreter). Wasco Co. (Rossman, 1992). WA Klickitat Co.
(Ryan, ASU, Davis, herb. Davis). Spokane Co. (Cooke, 1955).

Whit man. Co. (Bislev WAB; Cooke, 1955). Yakima Co. (Ryan, WWB).
400 £ft. On Artemisia tridentata or other shrubs, or on Juniperus
occidentalis, Pinus ponderosa, Quercus qarryana or other trees;
on wooden fenceposts; occasionally on burnt stunps; occasionally
on steep faces of rock (basalt). 200- 2000 ft.; 990-1050 m
G assl and; oak woodl and; biscuit scabland; Artenmisia tridentata
ssp. tridentata/Stipa conmata.

Candel ariella aurella (Hoffm) Zahlbr.--OR Ml heur Co. (MCune;
identification may need checking). WA: Ckanogan Co. (Dougl as,
1974). Yakima Co. (Ryan, ASU). 480 m On sandstone and -~
concrete.

"candelariella citrina B. de Lesd."--OR: Morrow Co. (Bahn, herbh.
Rosentreter). 600 ft. On sandy soil. Stipa comata/Poa
sandberai i . Identification needs checking.

Candel ariella efflorescens R ¢. Harris & Buck--OR WMl heur Co.

(Rosentreter). On bark of Artemisia. Artenmisia tridentata ssp.
tridentata/Stipa comat a.

Ccandelariella rosulans (Miill. Arg,) Zahlbr.--OR Deschutes Co.
(41) (McCune). Lake Co. (Pike, OSC). WMal heur Co. (MCune).. Wasco
Co. (Rossman, OSC). WA: Klickitat Co. (Davis, herb. Davis).
Yakima Co. (Ryan, ASU). 400 ft; 910-1860 m On noss'or thin
soil over over rock' (e.g., basalt or andesite; sandstone);?
occasionally on old bones; on tops of exposed basalt cliffs.
Biscuit scabland with Artem sia riqgida, Festuca idahoensis, etc.;
al pi ne.

Candel driella cf. terriuena Riasanen--OR: Harney Co. (Pike, CSC).
Jefferson Co. (Rosentreter). Klamath Co. (Ryan, ASU). Lake Co.
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(Ryan, ASU). Ml heur Co; (Rosentreter). WA: Lincoln. Co.

(Rosentreter). Gkanogan Co. (Douglas, 1974). Yakima Co. (Ryan,
WWB) . 1400-6480 ft; 1375-1950 m On dung, plant remains, or

soil. Sagebrush; juniper-sage' desert; lava beds; 'Artemisia
riaida’ habitat; Artenisia tridentata ssp. wvonminsensis mixed wth
Adgropvron sglcatum and _Festuca idahoensis; Artenmisia tridentata
spp. tridentata/Agropyron gpicatum.

Candel ariella vitellina (Hoffm) Miill. Arg.--OR Baker Co.
(Palner, ASU). Deschutes Co. (BPike, OSC). K amath Co. (Ryan,
ASU). Lake Co. (Pike, OSC, Ryan. ASU, Davis, herb. Davis). Union
Co. (Davis. herb. Davis). WA .Grant Cp. (Rosentreter). Kl ickitat
Co. (Davis, herb. Davis; Suksdorf, WwWsU). Witrman Co. (Ryan, WAB).
Li ncoln Co. (Rosentreter). Yakima Co. (Ryan, ASU). 350-6800 ft;
300- 1950 m.  On rock (basalt; schist); on dead wood, twi gs of
Artem sia rigida; on conifer wood; on bone; sonetines on other
lichens (Peltioera). Bi scuit scabland; juniper-sage desert; N-
facing cliffs in sagebrush-grassland; cottonwood-ponderosa pine
woodland al ong river.

Candel ariella xanthostiwa (Ach.) Lettau--OR: Kl amath Co. (Ryan,
ASU). Lake Co. (Ryan, ASU). 4500-5640 ft. 1450-1730 m  On-
Cercocarpus ledifolius. Pine forest.

Candel ariella sp.-—-OR: Wasco Co. (Rossnan, 1992--as "C.
aurella"). 990- 1050 m. On soil and plant debris.- Mound and

i nternound conmunities in biscuit scabl and. Perhaps the sane as
wc, cf. terrigena"

Candelariella sp. --WA: Klickitat co. (Suksdorf, WsU--as "C.
aurella"). On hardwood barKk.

Carbonea vitellinaria (Nyl.) Hertel--OR Union Co. (Davis, herb.
Davi s) . 4100 ft. Parasitic on Candelariella vitellina over
basal t . K

Catapvrenium |achneum (Ach.) R Sant. (Syn. _DernmtocarPon
hepaticum)--OR Deschutes Co. _(Eslick, herb. Rosentreter). Harney
Co. (Pike, 0OSC). K amath Co. (Rvan; ASU--may be

Mal heur Co; (Rosentreter): OR Wisco Co. (Rossman, 1992?.
Arctic-boreal. 3600- 8000 ft; 990-1050 m On bare soi Mound
community in biscuit-scabland. Juniper-sage desert on E-facing
sl ope. on rldgetop Artemisia tridentata ssp. tridentata/Festuca
i dahoensi s. E

catapyrenium plumbeum (B. de Lesd.) Thonson--OR Wisco Co.
(Rossman, 1992). 990-1050 m. On small stones at ground |evel.
I nter-mound community 'in biscuit scabland.

catapyrenium squamosulum (Ach.) Breuss (Syn. _DermatocarPon
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henati cum --OR Harney Co. (Pike, OSC). Kl amath Co. (Ryan, ASU).
Malheur Co. (Rosentreter--det. Breuss). 2600-3600 ft.; 1400 m
On soil, in fT"at, wind-swept, gravelly areas, 'juniper-sage desert
on gentle E-facing slope; Nfacing canyon slopes in_ Artemsia
tridentata spp. tridentata/Agropvron spicatum

Catinaria atropurpurea (Schaerer) Vezda ‘& Poelt (Syn. Catillaria
atropurpurea)--wA: Klickitat Co. (Suksdorf, WSU).

Cetraria aculeata (Schreber) Fr. (Syn. Coelocaulon aculeatum)--
OR Wallowa Co. (Rosentreter). WA: Chelan Co. (Douglas, 1974).
-Ferry Co. (Thonson, 1984). kanogan co. (Ilnshaug, 1957; Douglas,
1974; Thomson, 1984). Arctic-al pine. 2600 ft. On sandy soil or
anmong nosses at the edge of frost boils, sometimes over rocks
with thin soil, occasionally at the base of shrubs. 'Gassland.

Cetraria californica--Reports of this species are apparently
m sidentifications of__ Tuckenrannopis nerrillii.

Cetraria commixta (Nyl.) Th. Fr.--WA: Ckanogan Co, (Im;héﬁg,
1957; Dougl as, 1974). On rock. Al pine.

Cetraria ericetorum Qpiz--WA Ferry Co. (Thomson, 1984). (kanogan
Co. (Douglas, 1974). Boreal to arctic-al pine. On soi |l and. hunus,
especi ally anong nosses, in dry or noist habitats.

Cetraria hepatizon (Ach.) Vainio--WA: oOkanogan Co. (| nshaug,
1957; Thonson, 1984). Yakima Co. (Ryan, ASU). Arctic-alpine to
bor eal . On exposed dry rocks and gravel. 1950 m

Cetraria islandica (L.) Ach.--WA: Chelan Co. (Douglas, 1974).
Gkanogan Co. (Inmshaug, 1957; Douglas, 1974). Pend Oreille Co.
(Lavser, WBU--det. Hale). Yakima Co. (Ryan, ASU). 6000+ ft; 1950
m Alpine. Abies lasiocarpa/Menziesia

Cetraria nuricata (Syn. Coelocaulon nuricatun--WA Yakima Co.
(Ryan, ASU). 1950 m On rocks or soil. Al pine.

Chaenot heca furfuracea (L.) Tibell--OR K amath Co. (Ryan, -ASU).

Union Co. (Rosentreter). 5400 ft. 914-1635 m Edge of Dougl as
fir forest.

Chaenot heca spp.--Several collections of this genus, not
identified to species, have been nmade in the Col unbia Basin of
Oregon and Washington (OSC, herb. Davis). ’

Chromatochlamys muscorum V. octospora (Nyl.) Mayrh. & Poelt--OR
Gant Co. (Rosentreter). Jefferson Co. (Rosentreter). 2400-3200
ft. On mesic clay/loany soil. Artemisia tridentata ssp.

wvom nsensis mxed wth Agropyron sSpicatum and Festuca
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i dahoensis; Artenmisia tridentata spp. tridentata/Agropyron
spicatum. .

dadina mitis (Sandst.) Hustich--WA: Ferry Co. (Howard, 1950).
Okanogan ‘Co. (Inmshaug, 1957; Douglas, 1974; Yakima Co. (Ryan,
ASU). Arctic-alpine. 1950 m. C e s,

dadina ranuiferina (L.) Nyl.--OR: Hood River Co. (Sipe, OSC).
WA: Yakima Co. (Ryan, ASU). On soil, sometimes on rock slides.
1585 m Fir forest. ‘ '

¢

d adonj a asahinae Thomson--OR: Wallowa Co. (Hammer, herb.
Rosentreter). 3600-5500 ft. On noss on thin soil over dead
wood; on conpressed duff,' sonetines along roadsides.® A nenber of
the C._chloroohaea conplex, distinguished mainly by chemstry.

Cladonia bacillaris Nyl.--OR: Kl amath co. (Ryan, ASU). 5400 ft;
1635 m On base of.Pseudotsuga menziesii and on logs or stunps.

M xed conifer forest.

Cladonia-bellidiflora (Ach.) Schaerer--WA: Kittitas Co. (Howard,
WTU). Pend Oeille Co. (Hammer, herb. Rosentreter). Yakima Co.
(B.__Ryan, 0SC). - ‘ o

‘cladonia borealis--OR wallowa Co. (Hammer, herb. Rosentreter).
WA: Okanogan Co. (Price, WITU--det. Hanmer). 3500-5000 ft. On
conpressed duff. '

Cladonia cariosa (Ach.) Sprengel--OR Hood R ver Co. (Suksdorf,
WSU). Klamath Co. (Ryan, ASU). Wallowa Co. (Thonson, 1984; PRike,
OSC, Hammer, herb. Rosentreter). WA: Chelan Co. (Howard, WTU;
Dougl as, 1974). Ferry Co. '(Haoward; WTU--det. Hammer). Kittitas
Co. (Howard. WTU--det. Hammer). Klickitat Co. (Suksdarf = WBU).

' Ckanogan Co.. (Hammer, herb. Rosentreter; Ryan, ASU; Douglas,
1974) . Spokane Co. ' (Cooke, 1955; Thonson, 1984). Whitman-Co.
(Howard, WTU). Yakinma Co. (Howard, WU, suksdorf, WSU). Arctic to
tenperate. - 2000-6000 ft; 1000-1775 m Oon soils, especially
those rich.in hunus, sonetinmes on trail cuts; on'thin soil "and
conpressed duff; sometinmes over rock; in exposed or relatively
shaded areas. M xed conifer forest.

d adoni a carneola (Fr.) Fr.--oR: wWallowa Co. (Thomson, 1984;
Hammer., herb. Rosentreter). Boreal -arctic. Oon.soil rich 'in
hunus, and on rotting wood; on conpressed duff over granite; on
thin soil. M xed conifer forest.

d adonia cenotea (Ach.) Schaerer--OR: Union Co. (Hammer, 1993).
Wallowa (Cp, —(Hammex, herb. Rosentreter; Hammer, 1993). WA: Ferry
Co. (Thonmson, 1984; Hammer, 1993). Ckanogan co. (Ryan, ASU).. Pend
Oreille Co. (Hammer, 1993). Spokane Co. (Hammer, 1993). Stevens
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Co. (Cooke, 1955--specinen at WS verified by Hammer (Hamrer,
1993); Thonson, 1984). Boreal-arctic. 2200-5000 ft. On 1775 m
soil rich in hunus, on ecorticate, rotting wood, on stunps,
occasionally on thin humus over rocks; usually in north-facing
situations. Mont ane forest. .

d adonia cervicornis (Ach.) Flotow ssp. _cervicornis--WA' Stevens
Co. (Hammer, herb. Rosentreter). On thin soil under young pines.

d adonia cervicornis ssp. verticillata (Hoffm) Ahti--OR Wallowa
Co. (Thomson, 1984).

d adoni a _dhl orophaea (Florke ex Sommerf.) sprengel--OR Deschutes
Co., (Eslick, herb. Rosentreter). Kl amath Co. (Ryan, ASU). Lake
Co. (Ryan, ASU). wallowa Co. (Hammer, herb. Rosentreter). WA
Ferry Co. (Howard, 1950). Klickitat Co. (Suksdorf, WsU). Ckanogan
Co. (Hammer, herb. Rosentreter; Ryan, ASU). Pend Oeille Co.
(Thonson, 1984). Spokane Co. (Cooke, 1955--partly as f. simplex
and f. carpophora; Thomson, 1984). Witnman Co. (Cotton, WU
Cooke, 1955; Thommson, 1984). Low arctic to tenperate. 2000-
8000 ft; 1000 m On soil, tree bases, rotting wood, or thin soil
over rock.

Cladonia coccifera (L.) WIld. --OR Hood River Co'. (Suksdorf,
WsU). WA: Klickitat Co.. (Davis, herb. Davis; Suksdorf, WSU).
Okanpgan Co. (Douglas, 1974). 400 ft. On nossy rock bank.

Gl adoni a coni ocraea auct.--0OR: Deschutes cCo. (EslLick, herb.
Rosentreter). Lake Co. (Ryan, ASU). Wasco Co. (Rossnman, 1992).
WA: Chelan Co. (Howard, 1950). King Co./Kittitas Co. .(Howard,
1950). Pend Oeille Co. (Lavser, WSU). Spokane Co. (Cooke, 1955;
Thomson, : 1984). Stevens Co. (Cooke, 1955; Thonson, 1984). Witnman
Co. (Cooke, 1955). Boreal to tenperate. On hunus, rotting | ogs,
tree bases, and over rocks in noist places. 2000-8000 ft; 990-
1050 m On soil and on nobssy, rotten wood. Mund comunity in
bi scuit scabl and; Tsuga/Pachistima.

C adonia cryptochl orophaea Asah.--WA: Ferry Co./Stevens (Co..

(Thonson, 1984). Boreal to tenperate. Habi tat (Thonson, 1984):
On soil and the bases of trees.

d adoni a deformis (L.) Hoffm--WA: Yakima Co. (Suksdorf, WBU).

G adonia diuitata (L.) Hoffm--WA: Spokane Co: (Cooke, 1955;
Thonson, 1984). Whitman Co. (Cooke, 1955; Thonson, 1984).

Bor eal -t enper at e. 2000- 2200 ft. On soil rich in hunus, on old
|l ogs and on bases of trees (Thomson, 1984).

C adoni a_ecnocvna Leighton (ssp. ecnobcvna?)--WA: Chelan Co. .
(Dougl as, 1974). anogan Co. (Ryan, ASU, Douglas, 1974). On
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soil: 1775 m "~ Montane forest.

O adonia ecmocyna ssp. internedia (Robb.) Ahti--WA Pend Oeille
Co. (Hammer, herb. Rosentreter). On conpressed duff.

d adoni a_fimbriata (L.) Fr. (8yn. C. major)--OR  Deschutes.Co.
(W_Dunlap; L. Pike, OSC, Eslick, herb. Rosentreter); K amath Co.
(Ryan, ASU). Lake Co. (Rvan, ASU). Wallowa Co. (Hammer, herb
Rosentreter). Wasco Co. (Pike, et al., OSC Rossman, 1992). WA
Chelan Co. (Howard, WU -det. Hamer). Garfield Co. (Basuach &
Miul len, WSU). Kittitas cCo.. _(Anderson, WU). Klickitat Co;
(Suksdorf, WsU). GCkanogan Co. (Hammer, herb. Rosentreter;‘ Rvan,
ASU) . Spokane Co. (Cooke, 1955; Thonmson, 1984, partly as C.
-major). Whitman Co. (Cooke, 1955; Thomson, 1984). Yakima -Co.
(Suksdorf: WBU).' Habitat (Thomson, 1984): on soil and rotting
wood. Boreal to tenperate. 2000-8000 ft; 990-1915 m On earth,
rotting logs; tree bases, and on'thin soil over rock. Sonetines
in very shaded habitats. Ponderosa pine forest with aspen;
bi scuit scabl and: A

O adonia furcata (Huds.) Schrader spp. furcata--OR Wsco Co.
(Darrow, WU--det. Hammer, with "cf."). WwWa: Kittitas. Co..
(Anderson; WTU; Ryan, WMB). Klickitat Co. (Suksdorf ' WSU -as v.
pinnata). Witman Co. (BiLalev, WMWB). Yakina Co. (Piper, WSU).
-2300 ft. Mist woodland, with nbss and ferns; ponderosa pine-
Doug fir forest.

d adoni a glauca Flérke--WA: Spokane. Co. (Cooke, 19.55). 2000 ft.

Cladonia gracilis (L.) WIId.--WA Chelan Co. (Douglas, 1974).
Kittitas Co. {Anderson, WIU). Klickitat Co. (Davis,, herb: Davi's;
Suksdorf; WBU--as "v. hispida"). Ckanogan Co. (bHoward, WTU--det.
Hammer; Rvan, ASU;, Douglas, 1974). 400 ft. On duff; on mossy-
rock bank. Moi st forest.. IR .
Cladonia uracilis ssp. nigripes (Nyl.) Ahti--WA: Yakima Co.
(Ryan, ASU).. 900 m Douglas fir forest.

Cladonia uracilis ssp. turbinata (Ach.) Ahti--WA: Stevens Co.'
(Hammer, herb. Rosentreter). On thin soil along roadside.

C adoni a_macilenta Hoffm.--WA: Klickitat Co. (Suksdorf, W8U).
Yakima Co. (Andereqa & Schroeder,, 0SC).4300 ft. M xed conifer
forest-with predom nance of Doug fir.

d adodi a macrophyllodes Nyl.--OR: Wallowa Co. (Hammer, herb.
Rosentreter).  On thin soil and conpressed duff over boul ders.

Cladonia multiformis G. K. Merr.--WA: Pend Oreille CD.M(Hammer;
in herb. Rosentreter). Spokane Co. (Cooke, 1955--"f. simulata");
Thonmson, 1984). Stevens Co. (Hammer, in herb. Rosentreter).
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Mai nly boreal . 2000 .ft; 1200 m On thin soil, anbng nosses, and
on ‘rotting |ogs. In noist habitats, e.g., under pine trees.

d adoni a ochrochl ora Florke--OR: Wallowa Co. (Hammer, in herb.
Rosentreter). 3500-5000 ft. oOn thin soil and duff over
ecorticate rotten | ogs.

C adoni a phyllophora Ehrh. ex Hoffm--WA: kanogan Co. (Dougl as,
1974) ;

Gl adoni a pleurota (Florke) Schaerer--WA: (kanogan Co. (Ryan,
ASU). On soil 1775 m Montane forest.

d adoni a poeillum (Ach.) 0. Rich--OR Gant Co. (Rosentreter).
Wallowa Co. (Hammer, herb. Rosentreter). WA Lincoln Co.

(Rosentreter). On thin soil. Artenmisia rigida_ habitat.
Sonmetines form ng balls.

Cl adonia pol ydactvla (Florke) Sprengel--OR Jefferson Co. _(Pike,
osc). WA: Klickitat Co. (Suksdorf, WBU). Yakima Co. (Bike, OSC).
4200 ft; 910 m On rotting |ogs. Open western | arch-ponderosa

pi ne forest.

d adoni a pyxidata (L.) Hoffm.--OR Deschutes Co. (Eslick, in
herb. Rosentreter). Deschutes Co./Lane Co. (Inshaug, 1957). Hood
River Co. (Suksdorf, WsU). wWallowa Co.' (Hammer, -herb.
Rosentreter). Wasco Co. (Rossman, 1992). WA' Asotin Co.
(Thonson, 1984). GCkanogan Co. (Rhoades, WMB; |nshaug, 1957;
Dougl as, 1974). \Whitman Co. (Cooke, 1955). Yaki ma Co. (Ryan,
ASU). Arctic-boreal to tenperate (+ cosnopolitan). 2000-8000
ft. 900-1050 m Usually on acid mneral soils,. but may al so be
found on (ecorticate) rotting logs, the bases of trees, and on
rocks, in open to shaded sites. Douglas fir forest; nound
community in biscuit scabl and.

d adonia ramul osa (Wth.) Laundon (Syn. C_ anommea)--WA: Spokane
Co. (Thonmson, 1984). Mainly tenperate. Habitat (Thonson, 1984):
on earth, tree bases, and rotten wood.

Cadonia rei Schaerer--wA: Stevens Co. (Hammer, in herb.
Rosentreter). On thin soil along roadside.

Cl adonia scabriuscula (Delies ex bDuby) Leighton--WA: Spokane Co.
(Cooke, 1955--"f. surrecta"). 2000-2200 ft.

Gl adonia sincrularis Hammer--WA: Kittitas Co. (Hammer, 1993).

Skamania Co. (Type: On noss or thin soil over lava, 600 m Big
Lava Bed) (Hammer, 1993). Al so on rotting wood.

d adoni a squamosa (S8cop.) Hoffm v. squamosa--OR: Hood River Co.
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(Hammer, 1993). WA Yakima Co. (Thonson, 1984). Arctic to

t enper at e. On earth, over rocks with snall accunul ations of
soil, on rotting |ogegcasionally on sandy soils. On doff,
often on rotting ecorticate | ogs.

d adoni a sulphurina (M chaux) Fr.--OR Wallowa Co. (Hammer, herb.
Rosentreter). WA: GCkanogan Co. (Ryan, ASU, Douglas, 1974). Yakinma
Co. (Howard, WU -det. Hammer). 2557-5880 ft. On ecorticate
decayi ng | ogs.

d adoni a _symphycarpa (ach.) Fr.--WA: Klickitat Co. _(Suksdorf,
WBU- - one speci nen as "v. epiphylla"). On stones or soil.

O adonia trariscendens (Vainio) Vainio--OR Jefferson co. (Bike,
0sc). Washington: Klickitat Co. (Davis, herb. Davis-- _

i dentification needs checking). 1600 ft; 910 m On rotting |ogs
and base of Pseudotsuaa. -Open western |arch-ponderosa pine
forest.

C adonia verruculosa (Vainio) Ahti--OR Wallowa Co. - (Hammer,
herb. Rosentreter). WA Stevens Co. (Hammer, herb. Rosentreter).
On noss over thin soil and compressed duff, sonetines al ong
roadsi des.

C adoni a spp.

Col | e»fra nicrrescens (Huds.) DC. --WA: Klickitat (Bike, osc;
Suksdorf, WBU). 3100 ft. On puercus garrvana and ot her trees.
Ponderosa pine-Garry oak-Doug fir stand on N-facing slope.

Collema tenax (Swartz) Ach.--OR Deschutes Co. (Eslick, herb.
Rosentreter). Wasco Co. (Rossman, 1992). WA: Klickitat Co.
(Suksdorf, WBU). 8000 ft; 990-1050 m On bare soil and noss.
Mound community in biscuit scabland.

Collema sp. (“C. xerjica Goward ined.")--oOR: Jefferson Co.

(Rosentreter). 2400 ft. On soil. Artenisia tridentata ssp.
woni haensis with Agropvron spicatum_and FEestuca idahoensis.

Collema spp.-—OR:

Cornicularia nornoerica (Gunn.) Du Rietz--WA ' Ckanogan Co.
(Imshaug, 1957; Thomson,. 1984). Arctic-al pine. On cliffs and
boul ders, often in very exposed, w ndy'sites.

Cyphelium inquinans (Sm in sm. & Sow. ) Trevisan--OR Jefferson
Co. (RPike, OSC). Wasco Co. (Rossman.. 1992). WA: Klickitat Co.

(Suksdorf, WsU). Yakinma Co. (Howard, WTU; Pike, 0ScC). 2000-3440
ft; 990-1050 m On bark of trees (Abies. Pinus: onderosa, Thuia
plicata), and on wooden fenceposts. Bi scuit scabland;' fir-Doug
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fir forest.
Cyphelium tisillare (Ach.) Ach.--OR: Deschutes Co. (P.ke, 0SC) .

Oon dead branches of Juninerus occidentalis. Juni per - sage
communi ty. ;

Cyphelijium sp. --OR Klamath cCo. (Ryan, ASU). 5400 ft; 1635 m On
bar k. M xed conifer forest.. May be.C. inquinans. -

Dactylina arctica (Richardson) Nyl.--wA: Ckanogan Co. (I nshaug,
1957, ; Dougl as, 1974; Thonson, 1984). Arctic-al pine. General |y
prefers areas just above snowbanks in areas with | ate snowmelt
( Thomson, . 1984) :

Der mat ocarpon arnol di anum Degel . --OR  Deschutes Co. (Rhoades,
WWB) ., On basalt rimrock. Juni per-sage. I dentification needs
checki ng.

Der mat ocarpon intestiniforne (Rérber) Hasse (syn. D.
polyphyllum)--WA: Yakima Co. (Howard, WU). 2800 ft.

Der mat ocarpon luridum (Wth.) Laundon (syn. D._ fluviatile, D.
weberi) --OR Klamath Co. (Ryan, ASU). Lake Co. (Ryan, ASU). Wasco
Co. (Thonmson, 1984). wa: Klickitat Co. (Suksdorf, WU, Davis
herb. Davis). Yaki ma Co. (Howard, WU). Miinly boreal to

t enper at e. 400- 6400 ft. On rocks next to streans or | akes,
occasionally inundated or exposed to seasonal seepage.

Der mat ocarpon miniatum (L.) Mann--OR Deschutes Co. (Thonson,
1984). Harney Co. (Rosentreter). Kl amath Co. (Rvan, ASU). Lake
Co. (Ryan, ASU). Wasco Co. (Rossnman, 1992). WA: Chelan Co.,
(Howard, WIU). Ferry Co. (Howard, WU). Kittitas Co. (Johnson
and Howard, WU). Klickitat Co. (Howard, WTU; Davis, herb.

Davis). Lincoln Co. (Rosentreter).. Okanogan Co. (Howard, WU).
Whitman Co. (Howard, WU). Yakinma Co. (Howard, WU, Ryan, ASU).
Arctic, to tenperate. 500-4800 ft; 2000 m On rocks often
containing or exposed to some calcium often in very dry habitats
with much sunlight (Thonson, 1984), but often in channels exposed
to occasional seepage or runoff. On basalt, and sandstone-

congl onerate, sometimes on |arge,, exposed boul ders. 1644-5100 ft;
760-1915 m Pine-oak woodl and; biscuit scabland; Artem sia

ri aida habitat, sonetinmes with Poa sandbersii. Including v.
complicatum and v. fulvofuscum.

Dermatocarpon m ni atum *f. vagans"--OR: G ant Co. (Rosentreter).
Harney Co. (Rosentreter). WA: Lincoln Co. (Rosentreter). 4000 ft.'
Artemi sia risida communities, sonetimes with Poa sandberaii,

Der mat ocarpon noulinsii (Mnt.) Zahlbr.--OR Deschutes Co. (Sine,
0sC). WwWa: Chelan Co. (Gant, WU). kanogan Co. (Rvan, ASU). 700-
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1925 m On rock. Subal pi ne.

Dermat ocarnon' muhl enbersii--WA'' Yakima Co. (Howard, WTU). A t
edge of lake. This species nane is not in Egan (1987). '

Dermatocarpon reticulatum Magnusson--OR: Deschutes Co. Pike,
OSC, Eslick, herb. Rosentreter; MQune). Harney Co. (Pike, GsC
MCune. and Rosentreter; ). Klamath Co. (Rvan, ASU). Lake Co.
(Pike, osc; Ryan, ASU). Mal heur Co. (Rosentreter; MCune)." WAsco
Co. (Rossman, 1992). wa Gant Co. (Rvan, WMB). Kittitas Co.
(Bike, C ) . Kickitat Co. (Davis', herb. Davis). Lincoln.Co.
(Rosentreter). Yakima Co. (Ryan, WAB). 600-8000 ft; 910-1400 m
On rock (basalt, rhyolite, etc.), including "large, expl oded
‘boulders", vertical walls (sometimes. in. deep crevices, or. partly
shaded), and exposed NWfacing slope of basalt flows. Bi scui t
scabl and; juni per-sage-ponderosa pine; sagebrush; Artemisia
riaida habitat, sonetines with Poa sandbergii and _.luni oerus
occidentalis; Artemisia tridentata spp. tridentata/Stipa commta

Der mat ocarpon reticulatum "f. vagans'"--OR: Kl amath Co.: Rvan,
ASU).  4800-5100 ft. Sagebrush and Juni per-sage scabl and,: on
soil anong basalt pebbles in intermttent stream beds. -~ -

Der mat ocar pon _rivulorum (Arnol d) Dalla Torre & Sarnth.--WA:
Klickitat Co. (Davis, herb. Davis).. 500 ft. On rock along
seasonal seepage.

Dermatocarpon sp. --

D nel aena oreina (Ach.) Norman--OR Baker Co.. (Ryan, ASU). Harney
Co. (Sheard,. 1974). Lake Co. (Pike, OSC. Ryan, ASU. WA: Kittitas
Co. (Martin, WWB). kanogan Co. (Rhoades, WAB). 3400-6800 ft;
910-1700 m. On rock (basalt, granite) outcrops, |arge boul ders
used as woodchuck | ookouts or bird perches.-(away from direct
source of nitrogen), and-vertical walls of Nwfacing basalt
cliffs. Juni per - sage desert.

Dinel aena thvsanota (Tuck.) Hale & culb.--OR: Baker Co. -(Palnoer,
and Rvan, ASU). Deschutes Co. (L. _Pike & A Rossman, and Wagner,

0sC). Lake Co. (Pike, OSC--det. Sheard; Sheard, 1974). Malheur
Co. (MCune). Union Co. (Sheard,. 1974). WA: Chelan Co./Dougl as
Co. (Sheard, 1974). Ferry Co. (Sheard, 1974). Kittitas Co.
(Sheard, 1974). Klickitat Co. (Rvan, ASU). Yakima Co. (Rvan,
ASU) . 200- 3600 ft; 910-1400 m -on outcrops (basalt, schist).
Juni per-sage desert; grassland; cottonwoods.

Diploschistes gypsaceus (Ach.) Nyl.--OR: Wasco Co. (Rossman,
1992). 990- 1050 m On rock in ravine. Bi scuit scabl and.
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Dipl oschistes muscorum (8cop.) R sant.--OR: Baker Co. .(Ryan,
ASU). Crook Co. (Pike, OSC--as D. _scrunosus). Deschutes Co.

(Pike, and _\Wagner, OSC--as 'D. scruposus"; Rhoades, WwWB--as:D.
scrunosus). Gillian Co. (Bahn., in herb. Rosentreter). Harney Co.
(Pike, OSC, Rhoades, WAB--as D. _scruoosus). Klamath Co. (Ryan,
ASU). Ml heur Co. (Rosentreter--as D._nmuscorum. Wasco Co.
(Rossman, 1992, as B¢ rgcmomassg). WAI Asotln Co. (Ryan, ASU).

Chel an Co. (Howard, WTU, as—D—actinostomus). 'Ferry Co.' (Easter,
WU, as D.__scruposus: Howard,- WTU,.as D__ actinostomus). Garfield
Co. (Howard, WU,. as_D. scrunosus),. Klickitat Co. (Merrill, UBC-
-as D__actinostonus; Suksdorf, WU -as D. _scruposus; Rvan, ASU,
Davis, herb. Davis). Lincoln Co. .(Rosentreter). Whitman Co.
(Bialev, WMB--as _D. scrunosus; Cooke, 1955, as_D. actinostopus).
Yaki ma Co. (Howard, WU, as D._scrunosus; _Rvan, WAB). 400-8000
ft.; 990-1300 m On soil or nobss, sonetinmes anong basalt
outcrops, lava flows, etc.; on stabilized soil at edges of stone
rings anong the nbss_Tortula ruralis. Sagebrush; biscuit

scabl and; .juniper-sage desert, sonetinmes with Doug fir and

ponder osa pi ne;. _Agqropvron spicatum/Poa sandbergii, sometimes with
Festuca idahoensis; Artemisia tridentata spp.
tridentata/Agropyron spicatum Artem sia rigida habitat; \Wen
growing directly on soil, the thallus may form thick inverted
cones or roll into balls. Some of the collections.my be D.

di acansis, or possibly even D.__scruoosus. According to Lunbsch
(1989); D__diacansis grows on soil and cal ciumhigh rock, and has
been collected in California and Uah, while D._nmuscorum occurs

on soil, noss, and O adonia, prefers calcareous substrates, and
has been collected in Oregon and-Washi ngton, and D. scruposus,
grows both on siliceous rocks and soil, and ha been collected in

Oregon. Al collections of D oloschistes species growing on soil
or noss need to be studied carefully to determ ne which species
they really are.

D pl oschistes scruposus (s8chreber) Nornman--OR Kl amath Co. (Ryan,
ASU). WA: Chelan Co. (Gant, and Howard, WU). Klickitat cCo.
(Ryan, ASU). Klickitat' Co. (Davis, herb. Davis). Whitman Co.
(Aase, WBU). Yakima Co. (Ryan, ASU, WB). 200- 4500 ft. On'

basal t . Open-canopy pine-Doug fir forest; grassland; sonetines
near clieeks. Specinmens cited here are only ones growing directly
on rock.

Diplotomma penichrum (Tuck.) Szat.--WA: Chelan Co. (Dougl as,
1974). Klickitat Co. (Suksdorf, WBU). GCkanogan Co. (Ryan, ASU).
Yaki ma Co. (Pike, OSC, _Suksdorf, WSU). 3000-5880 ft. On conifer
bark; on A nus rubra, Prunus emarsinata, Pseudotsuaa nenziesii.
Ponderosa pine/mxed conifer stand. Montane forest.

Endocar pon_pulvinatum Th. Fr.--OR Har ney Co. (McCune, and
Rosentreter). Wasco Co. (Rossman, 1992). 4400 ft; 990-1400 m
On bare soil. Bottom of ravine in biscuit scabland. Artem sia
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-tridentata spp. _tridentata/Agropyron spjcatum Artenisia
rigida/Poa sandbersii_ grassland with scattered junipers' bel ow
basalt cliffs.. ' ‘ h

Esslinseriana idahoensis (Essl.) Hale & Lai--OR: Deschutes Co.
(Eslick, herb. Rosentreter). Jefferson Co. (Pike, CBC) . " Hood
River Co. (Lloyd, OSC). Lake’ Co. (Rvan, ASU) . WA: Klickitat, Co.
(Pike,' OSC, Suksdorf: WsU). 3'100-8000 ft.; 1600 .m. "On bark of
Abi es concol or, Pseudotsusa nenziesii. TsutL, and ot her conifers.
Fir-Doug fir forest; Ponderosa pine—Garry oak-Doug. fir stand on
N-facing slope.’ ' >

Evernia prunastri (L.) Ach.--OR: Klamath Co. (Ryan, ASU). Lake
Co. (Ryan, ASU).WA: Klickitat Co'. (Rvan, ASU; Davis, herb..
Davis). Yakima Co. (Piper, WBU). :400-5300 ft; 550 m. - On Abies

concol or, Pinus ponderosa, Quercus garrvana. Oak woodland.
Evernia thamnodes =_ E nmesonor nha

Fl avocetraria cucullata (Bellardi) Kérnef.. & Thell--WA: Okanogan
Co. (Inmshaug, 1957; Douglas, 1974; Thonson';' 1984). Arctic-

al pine, to boreal. Prefers sheltered spots and areas W|th Iate
snow cover (Thomson, 1984).

Fl avocetraria nivalis (L.) Kérnef. & Thell--WA: Chelan Co."
(Dougl as, 1974); Okanogan Co. (Price, WU, Inshaug, 1957;
Dougl as, 1974; Thonson, 1984). Arctic-alpine, to boreal. On
soil or betwen nosses on soil. . .

Fl avoparnelia caperata (L.) Hale--OR wallowa Co__(Raosentreter--
as Xanthonarnelia sp.). 2600 ft. On rock.

Fl avopunctelia flaventior (st:.rton) Hal e--OR. Wallowa Co
(Rosentreter--as Parnelia sp.). 2600 ft. On rock. 8

Graphis elegans (Sm in sm. -& Sow.) Ach.--WA: Klickitat Co.
(Suksdorf; WsU). On branches of trees.

Graplns scripta (L.) Ach. —-WA: Klickitat Co. .(Suksdorf, WBU). On
" bar k. . '

Haematomma ‘sp.--WA: Klickitat Co. (Suksdorf, WsSU--as "H.
elatinum"). On bark. This "material, with bright red apothecia,
needs study; it probably belongs to a species that has' not been
previously recorded from the Pacific Northwest and may even be
new to North Anerica or undescribed.- g S

Hydrothyria venosa J. Russell--OR Deschutes Co. (Henderson,
0sc). Klamath Co. (Sine, OSC-Crater Lake National Park). 6850

ft; 2000 m Smal | streans or rills feeding into |akes.
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Hymenelia |acustris (Wth.) Poelt & Vezda--WA: Yakima Co. (Rvan,
ASU) . 1585 m. On rock, subnerged in |akes and streans.
Mont ane.

Hypocenomyce friesii (Ach. in Liljeblad) P. James & G Schnei der-
-WA: Klickitat Co. (Pike, OSC). 3100 ft. On charred wood.
Ponderosa pine-Grry oak-Doug fir stand on N-facing slope.

‘Hypocenomyce scalaris (Ach.' ex Liljeblad) M Choisy--OR Kl amath
Co. (Ryan, ASU). Lake Co. (Rvan, ASU). WA: Kittitas Co. (Pike,
‘0sc). Klickitat Co. (Suksdorf, WSU). Spokane Co. (Cooke, 1955).
Yaki ma Co: (Suksdorf, WsU). 2000-6480 ft; 1635-1925 m.: On Pinus
contorta, P. nonderosa; on burnt wood. M xed cottonwood-
ponderosa pine stand along river; mixed conifer forest.

Hypogymnia austerodes (Nyl.) Ré#sdnen--OR: Wallowa Co. _(Pike,
osc). wa Kittitas Co. (Ryan, WMB). kanogan Co. (Ryan, ASU).
Yaki na Co. (Ryan, ‘ASU). 2000-6100 ft. On Picea, wood, or

soneti mes on rock. Ponder osa pine; mxed conifer forest; alpine.

Hypogymnia bitteri (Lynge) Ahti--WAI Yakima Co. (Rvan, ASU).
1950 m On bark or rock. Al pi ne.

Hypogymnia ‘‘enteromorpha'--wA: Spokane Co. (No_collector aiven
WTU). Yaki ma Co.—(No collector given, WIU). These collections
are probably either H_occidentalis or H_ rugosa. However, it is
conceivable that true H.__enteronornha may also occur in the
Columbia Basin

Hypogymnia inshausii Krog--COR Deschutes Co. (Pike & Rossman, and
Sine, OsC,.sSundberq, WIU). Hood River Co. (Pike,. osc). Klamath
Co. (Rvan, ASU. Lake Co. (Ryan, ASU). Union Co. (Rosentreter).
Wasco Co. (Rossman, 1992). WA: Colville National Forest (Zanora
UBC). Grfield Co. (Boguach & Mullen, WSU). Kittitas Co.
(Anderson, Johnson, and Tucker, WU, Pike, OSC, Rvan, W\B).
Klickitat Co. (Pike, OSC, Blanchard, WAB; Suksdorf, WsU).
kanogan Co. (Mmnauhan, and Rhoades. WAB; Ryan, ASU). Pend’
Oreille Co. (Hone, WwWsU). Spokane Co. (Masner, OSC, Pipex, and
Sayce, WoU). Wiitman Co. (Cooke & Cooke, OSC, WU, \Wagner, OGSC
Bialey , \W\B; Boguach, and _Jones, WSU). Yakima Co. _(Ryan, ASU).
2400-7100 ft., RN 2000, m On branches of Abies concolor,

Juni nerus occidentalis, Pinus oonderosa, P. nonti col a,

Pseudot suaa nenzi esi i Tsusa mertensiana and other conifers; on
branches of Cercocarnus ledifolius, dustadoualasii:; on | ogs
or rarely soil. Ponderosa pine forest; krumholz areas with fir

and henl ock; - Ponderosa pine-Garry oak-Doug fir stand on N-facing
sl ope;. ponderosa pine-Doug fir forest; ponderosa pine; biscuit
scabl and; Pseudotsuga/Physocarpus nal aceus community. Material
in WoU identified by Howard as "Parmelia wvittata" is nostly H.
i nshauqii .
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Hypogymnia netaphvsodes (Asah.) Rass.--OR: Wallowa Co.

. (Bike,
0sC). WA Garfield Co. (Boguach & Millen, WSU). 5025-6000 ft. On
Picea. M xed conifer forest.

Hypogymnia occidentalis Pike:-OR Kl amath Co. (Rvan, ASU). Lake
Co. (Rvan, ASU. WA: Kittitas Co. (Rwan, WAB). Ckanogan- Co.
(Rvan, ASU). 600-1775 m On Abies concolor and other conifers.
Ponder osa pi ne; mixed coniferous f orest. :

Hypogymniaohvsodes (L.) Nyl.--WA: Okanogan Cp. (Ryan, ASU). Pend
Oeille co. (Lavser, WBU). Spokane Co. (Cooke, 1955; Thomnson,
1984). Stevens Co. (Cooke; 1955); Whitman Co. (Bialey, WWB).
Arctic to tenperate. 2000-5880 ft. -Usually on tw gs or branches
of woody plants (e.g., Cataeous doualasii; -Pseudotsuaa
nenziesii); occasionally on soil, npbss, or rocks.

Pseudot suaa/ Pachi sti ma-conmuni ty.,

Hypoqymnia rugosa ‘K. Merr.) Pike in Hale-<OR: Lake Co: (Rvan,
ASU- - may be—H.—occidentalis)

Hypogymnia tubulosa (Schaerer) Havaas--WA: Klickitat Co. (Davis,

herb. Davis). Spokane Co. (Cooke,, 1955). Witnman Co. (Bigley,
WWB) . 400-2200 ft. On Pinus ponderosa;

Hypoqgymnia sp.--WA: Pend Oeille Co. _(Lavser, WsU--as H.
ent eronornha). 4700-6300 ft. On bark of Abies lasiocarpa,.Pinus

nonticola, and Tsuga. This resenbles H__aninnata, but nmay be H.
ruaosa; closer study is needed.

Icmadophila -ericetorum (L.) Zahlbr.--WA: Ckanogan Co. (Dougl as,
1974).

Japewia tornoensis (Nyl.) Tonsb. (Syn. Lecidea tornoensis)--WA:
Klickitat Co.(Suksdorf, WSU).On bark of conifers.

Lecania dubitans (Nyl.) A L. sm. (Syn. L. dinera)--WA Kiickitat
Co. (Suksdorf, WsU). On bark.

Lecania fuscella (Schaerer) Kérber-—OR: Ml heur co. (McCune).
910 m

Lecania cf. 'koerberiana--OR Mal heur Co. (Mccune). 910 m This
nane-is not listed by Egan '(1987).

Lecanora argopholis (Ach.) Ach. (8yn. L. frustulosa, L.__oregana)-
-OR Wallowa Co., (Pike, 0OSC). wasco Co: (Rossman, 1992). WA
Yaki ma Co. (Ryan, ASU). 5025-6000 ft; 990-1700 m. On basalt
outcrops. Qpen Doug fir stand. Biscuit scablands.

Lecanora bicincta Ranond--WA: Yakima Co. (Ryan, ASU). Al pine.
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1860-1950 m On exposed rocks (andesite and other acidic types),
steep to overhangi ng surfaces.

Lecanora carpinea (L.) Vainio--OR Union Co. (Davis, herb.

Davis). WA: Klickitat Co. (Suksdorf, WU -det. Inshaug & Brodo;

orignally as L. pallida). Spokane Co. (lnshaug & Brodo, 1966).
Wiitman Co. (Ryan, WMWB). 3200 ft. On Rosa_ sp.

Lecanora cenisia Ach.--OR Cook Co. (Rvan, ASU). Harney Co..
(Rhoades, WB--identification needs checking). Lake Co. (Rvan,
ASU). Wasco Co. (Rossman, 1992). WA: Ckanogan Co. (Ryan, ASU).
Whitman Co. (Sayce, WSU). On basalt or other rocks, sometimes on
steep surfaces under trees, sonetines on |arge boul ders. 990
1950 m Ponder osa pine forest; -biscuit scabland; montane forest.

Lecanora circunbdrealis Brodo & vitik.--OR: Klamath Co. (Rvan,
ASU). Lake Co. (Ryan, ASU. WA: Klickitat Co. (Suksdorf, WSU -as
L. subfusca v. argentata). Okanogan Co. (Rvan, ASU). Yakima Co.

(Rvan,__ASU). 730-2000 m On twigs of Abies concolor,
Pseudot suoa, and other conifers;. M xed conifer forest.

Lecanora demissa (Flotow) Zahlbr. (s. lato)--WA: Asotin Co.
(Rvan, ASU). Klickitat Co. (Ryan, ASU. 130-2525 m.  On shaded
but dry, vertical to overhanging rock surfaces. Cak woodl and.

Lecanora dispersa (Pers.) Sommerf.--WA: Yakima Co. (Ryan, ASU).
480 m On concrete.

Lecanora epibryon (Ach.) Ach. -- VA Gkanogan Co. (Douglas, 1974).
Lecanora flowersiana Magnusson--OR Ml heur Co. (MCune). 910 m

Lecanora fuscescens (Sommerf.) 'Nyl. in Norrlin--WA: (kanogan Co.
(Dougl as, 1974) .

Lecanora gangaleoides.Nyl.-—ﬁA: Yaki ma Co. (Ryan, WB). 1400 ft.
On basalt., -Sagebrush.

Lecanora garovaglii (Kérber) Zahlbr. (s. lato) (including L.
cascadensi s Magnusson non auct:; -and _L. nevadensis)--OR Baker
Co. (Hale, US). Deschutes Co. (MCQune). Gant Co. (Andereag, ID
Ryan, ASU). Harney Co. (Rhoades; WWB).. Klamath Co. (Herre,.LAM).
Lake. Co. (Pike, osc; Rvan, AsuU). Ml heur Co.. (Rosentreter:
McCune): Wieeler Co; (Ryan, ASU). WA: Asotin Co. (Rvan, ASU).
Garfield Co. (Rwan, ASU. Gant Co. (Rvan, WMB). GCkanogan Co.
(Wll-Wolf,., COLO. Yakina Co. (Bird, UAc; Rvan, ASU):. Throughout
nost of the western U.S. (nmainly between the Sierras and the
Rocky Mountains), to southwestern Canada and northern Mexico.
1300-8000 ft. 910-1340 m On basalt, sonetinmes extending onto
nosses;. occasionally on- soil and then greatly distorted. and
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usual ly sterile, with terete |obes, becom ng al nost vagrant.

Pi nyon-j uni per comunity; grassland; sagebrush areas;.pine
woodl and. :
Lecanora hagenii (Ach.) Ach.--OR Wasco Co. '(Rossnman', 1992). WA
Chel an Co. (Howard, 1950). Klickitat Co. (Suksdorf, WSU). Wit man
Co.' (Beattie, WSU; Ryan, WWB--spores smaller than usual). 990-
1050 m -Usually on bark. (e.g.-, Crataeous douglasii, Populus
trichocarna, Quercus uarrvana, Rosa sp.) or wood; sonetines on
ol d' bones.. . Biscuit scabl and; Palouse grassland; oak woodl and.

Lecanora hypoptoides (Nyl.) Nyl.--OR: Deschutes Co. '(Pike &
Rossman, (BC——det Brodo). Wasco Co. (Rossman, 1992). 3000 ft;
990- 1050 m Juni nerus occidentalis and wooden fenceposts;

al so' expect ed on pl ant debris. Juni per - sage. desert; biscuit
scabl and. .

Lecanora laatokkaensis (R#s#nen) Poelt--OR G ant Co'., (Ryan,
ASU). Klamath Co. (Ryan, ASU). Lake Co. (Ryan, ASU). WaA: Yaki ma
Co. (Rvan; ASU). 3200-4500 ft. oOn.basalt or other rocks,.
exposed to sonewhat sheltered. O ten epiphytic and perhaps
parasitic on other crustose lichens (e.g., _Aspicilia spp.,

Candel ariella spp., brown Lecidea spp, and Bhi zacaroon spp. ).
Pi ne woodl and/ grassl and;open-canopy pine-Doug fir.

Lecanora nelaena (Hedl.) Fink--WA Yakima Cco. (Rvan, ASU).
Al pi ne. 1860 m On exposed rocks (andesite, 'etc.), sonetines on
vertical surfaces.

Lecanora muralis (Schreber) Rabenh..(s. lato)--OR: Baker Co.
(Ryan, ASU) ,£ Crook Co. (Pike, o0sC; ‘Ryan, ASU). Deschutes Co
(Andereqd, ID; Rhoades & Pike,, WWB; Ryan, ASU). Gant Co.
(Andereaqg, TD; Ryan, ASU). Harney Co. (Davison, WS). K anmath Co.
(Rvan, ASU).. Lake Co; (PiLke, 0SC; Rvan, ASU). Malheur. Co.-
(Rosentreter). Wasco Co. (Rossman, COLO MIN; Rossman, 1992).

Wieel er Co. (Andereqg ID; Ryan, ASU). WA: Asotin Co. (Rvan,

ASU). Chelan Co.. (How&d, 193'7). Dougl as Co: (Howard,: WTU).
Garfield Co. (.1__ ASU). 'Gant Co. -(Evans, US; Everdam, LAM;
Rvan, WWB; Nash, ASU). Kittitas Co. (Everdam COLO; Ryan, ASU).
Klickitat Co. (Suksdorf, WSU; Ryvan, ASU). Spokane Co. (Banser,

Ml N) . Ckanogan Co. (Rhoades, WMB). Wiitman Co. .(Aase, -and Bigley,
WSU; Esslinger, WIS; _Ryan, ASU). Yakima Co; _(Eyerdam, WIS;_Rvan,
ASU) . Boreal to tenperate, throughout l[arge areas of North "~ °
Anerica except the southeastern coastal plain; in the Pacific NW
it is'nmostly on the east side, except for a few coastal
|ocalities. -200-5500 ft; 130-1915 m On rock outcrops (basalt,
andesite; sandstone, conglonerate) in open areas, sonetines on
steep faces shaded by trees, sonetines on flat surfaces in the
open on top of cliffs; occasionally on concrete; rarely on wood
(roof shingles). Ponder osa pine woodl and/ grassl and; grassl and,
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pi nyon-j uni per; sagebrush areas; Doug fir zone; cottonwoods.

Lecanora nicfromarai nata Magnusson--OR Deschutes Co. (Ryan, ASU).
Klamath Co. (Rvan, ASU). Wasco Co. (Rossnman, 1992). Weel er Co.
(R, U ) . WwWA: Kittitas Co. (Ryan, ASU. Yakima Co. (Gant,
UPS-~holotype; Rvan, ASU). 2100- 4400 f£t; 990-1340 m On basal't
or andesite rocks, often on vertical surfaces. Pi nyon-j uni per
communi ty; sagebrush; Doug fir zone; pine-Doug fir; biscuit

scabl and. The identifications of specinmens other.than those from
the vicinity of the type locality (Yakima Co., WA) are tentative.

Lecanora novonexi cana Magnusson (“L. thonsonii Magnusson'. form)--

WA: Yakima Co. (Rvan, ASU). 1950 m On rock, on overhanging
surface. Al'pine.

Lecanora pacifica Tuck. --OR Wasco Co. (Eellows, 0SC). On
Quercus garryvana. Oak woodl and.

Lecanora cf. pallida (Schreber) Rabenh.--WA: Klickitat Co.
(Suksdorf, WsU). On Populus tremul oi des. The material is Pd-,
whereas L. pallida (which does occur in western Wshi ngton,
according to Inshaug & Brodo, .1966) is supposed to be Pd+ red.

Lecanora phaedrophthalma Poelt (syn. L. christoi W Weber)--OR:
Baker Co. (Palner; and _Ryan, ASU). Deschutes .Co. (Rhoades, WWB;
Waaner, OSC; \Wber, COLO; Rvan, ASU; MCune). G ant Co. (Ryan,

ASU). Klamath Co. (Ryan observation; not collected). Lake Co

‘(Ryan,__ASU; Pike, 0OSC). Wasco Co. (Rossman, US; Rossman, 1992).

Wieel er Co. (Ryan, ASU). WA. Ferry Co. (\Weber, cCOLO). Garfield
Co (Ryan, ASU. Kittitas Co. (Everdam WTU; Ryan, ASU).
Klickitat Co. (Bvan, ASU). Yakima Co.t (Ryan.i ASU). s h
Colunbia to California; east to A berta, south to Arizona'. 200-
4600 ft. 990-1400 m On andesite, basalt, schists, and other
acidic rocks; also on bones according to Rossman (1992). On tops
of outcrops. Sagebrush areas; pinyon-juniper conmunity; pine-oak
woodl and; grassland; pine-Doug fir; bicuit scabl and.

Lecanopolytropa (Hoffm) Rabenh. (s. lato) --OR Three Sisters
W derness Area—{F. Rhoades; OSC). Lake Co. (Rvan, ASU). WA
kanogan Co. (Ryan, AsSU; Douglas, 1974). Yakinma Co. (Ryan, ASU).
3|20_0— 6480 ft; 1700-1950 m On rocks (basalt, etc.). Mntane to
al pi ne. .

Lecanora populicola (DC. in Lam & DC .) Duby--OR: Kl amath Co.
(Ryan, ASU). Mal heur Co. (MCune). 4560-5400 f£t; 910-1635-m On
bark of Populus trichocarpa.

Lecanora prinslei (Tuck.) Lanb--OR Deschutes Co./Lane Co.
(Mller" & Shushan, 1964). Hood River Co. (UInshauqg, MSC). Kl amath
Co. (OscC-- Crater Lake National Park). WA Chelan Co.
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(Inshaug, MSC). kanogan Co. (lmshaug, MSC). Yakinma Co. (Ryan,
ASU). California to Washington, east to A berta, south in the
Rocky Mountains to New Mexico (Rocky Muntain nmaterial has: been
treated as a separate species, "Lecidea brandegei"). 8345 ft;
1860-2525 m' Al pine, to subalpine. On exposed rocks (andesite
and other acidic rocks). Often on steep to overhangi ng surfaces.,

Lecanora pseudomellea Ryan--OR: Baker co.” (Palmer, and Ryan,
ASU). Crook Co: (Waaner, OSC). Klamath co. (Rwan, ASU). Lake Co.
(Rygh,U ) . WA Carfield Co. (Rvan, ASU). Gant Co. (Gew and
Tucker, WU). Kittitas Co. (MCune, herb. McCune). Klickitat Co.
(Rvan, ASU). Yakima Co. (Everdam WTU; Rvan, ASU). 3400-6480 ft;
(385-2)1175-1585(-1950?) m Washington to California; wth
scattered popul ations eastward in the Geat Basin. On hard acid
rocks (basalt, schist,. granite), 'usually on exposed, small rocks
on gently sloping surfaces (intermttent stream beds?);. sonetines
on vertical +faces under trees.' Sagebrush areas; sagebrush-
grassl and;' pine woodland; pine-Doug fir forest; oak woodland..

Lecanora rugosa--WA: Spokane Co. ' (Cooke, 1955). 2000-2200 ft.
This nane is not |listed by Egan.

Lecanora rupicola (L.) Zahlbr.--OR: Deschutes Co. ' (Pike, '0sSC).
Klamath Co. (B¥Y2D, ASU). Lake Co. (Pike, 0OSc; Ryan, ASU). -Wasco
Co. (Rossman, OSC). WA Kittitas Co. (Rvan, ASU). Klickitat Co.
(Rvan, ASU). kanogan Co. (Douglas, 1974). Witman Co. (Piper,
and Sayce, WSU). Yakima cCo. (Rvan, ASU). '4500-6480 ft; 550-2000
m On basalt rocks, usually on vertical faces, sonetineson tops
of exposed cliffa. Biscuit scabland with Artem sia rijaida,
Festuca idahoensis, etc.; sagebrush areas; oak woodl and; high
desert; al pine.

Lecanora saligna (Schrader) Zahlbr.--OR Lake Co. (Ryan, ASU).
Wasco Co. (Rossman, OSC). 1150-1930 m On wood (branches) of
conifers; on old cow dung.

Lecanora senmitensis (Tuck.) Zahlbr.--OR: Crook Co. (Ryan, ASU).
Deschutes Co. (\Wber, coLo). Gant-Co. (Ryan, ASU). Kl amath Co.
(Ryan, ASU). Lake Co. (Ryan,‘'AsuU) WA' Grfield Co. (Ryan, ASU).
Klickitat Co. (Ryan, ASU). Yakima Co. (Rvan, ASU). Primarily in
the Sierras and Cascades, from California to British Colunbia,
with scattered populations in the Rocky Muntains. 4500-5800 ft;
550- 1950 m On basalt, andesite, and other rocks. Pine.. :
woodl and; grassland; Doug fir zone; sagebrush; oak woodl and.

Lecanora sierrae Ryan & Nash--OR Baker Co. (Ryan, ASU). Kl amath
Co (sipe, 0O0sC; Rvan; ASU. Lake co.. (Ryan, ASU). Gkanogan CO
(Rhoades, WAB). 900-2500 m. Primarily a Californian species, wth
scattered populations in nountains-of the Geat Basin-and '
Cascades. On basalt or other hard siliceous rocks (usually
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granite or other netanorphic kinds). On exposed to rather
shaded, often steep or vertical faces. In the Col unbia Basin,
nost often in pine and fir forests, occasionally in sagebrush
areas.

Lecanora subrucrosa Nyl.--wWA: Spokane Co. (Cooke, 1955). 2000-
2200 ft.

Lecanora varia (Hoffm) &Ach.--Mst if not all reports of-this
corticolous/lignicolous species in western N Anerica (e.g.
Rossamm, 1992) .are misidentifications, of one of several
apparently undescri bed species.

Lecanora cf. weberi Ryan--OR Crook Co. (Rvan, ASU). Kl amat h Co.
A& U ) . WA Asotin Co. (Rvan, ASU). Kittitas Co. (Ryan,
ASU). Klickitat Co. (Rvan, ASU. Yakim Co. (Ryan, ASU). 1200-
4400 f£t; 1005-1340 m On basalt, sonetines on horizontal.

surf aces. Doug fir zone; ponderosa pine woodl and; oak woodl and.
The species was originally known only from the Rocky Muntains,
and material fromthe Pacific Northwest is often not typical

this may be a. complex rather than a single species.

Lecanora spp. (L. subfusca group)--WA: Klickitat Co. (Suksdorf
WSU). On Acer circinatum _A macrophyllum,_Al nus, _Prunus
enar si nat a. -

Lecanora sp. --WA: Lincoln Co. (Rosentreter--as "Lecanora
christoi"). Loose on soil. Artem sia riuida habitat.

Lecanora spp.

Lecidea atrobrunnea (Ramond in Lam & DC.) Schaerer (s. lato)--
This group appears to be common on a wide variety of hard
siliceous rocks at various elevations and in various habitats

t hr oughout nuch of the region, but until the taxonony is better

worked out it is not possible to give a neaningful description of
its distribution.

Lecidea' carnulenta (Tuck.) Fink--WA: Klickitat Co. (Suksdorf
WSsU). On Prunus enarsinata.

Leci dea cascadensi s Magnusson--Probably a common species in the
Col unbi a Basin, but at present not readily distinguishable from
numer ous ot her, probably undescribed brown taxa on rock

Leci dea confluens (\Wber) Ach.--WA: Ckanogan Co. (Douglas, 1974).

Lecidea continua--WA: Klickitat Co. (Suksdorf, WSU). On rocks;
sonmetinmes "in a brook". = Pornidia sp.
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Leci dea holopolia (Tuck.) Zahlbr.--WA: Klickitat Co. (Suks_d_o_Lf_.
WBU--a syntype of the species). On wood.

Lecidea hypomela Nyl. --WA: Klickitat Co. (Suksdorf, WsU). On
Prunus enmmruinata. .

Lecidea lapicida (Ach.) Aeh.--OR Wasco Co.. (Rossman, 1992)
990-1050 m.. On snall stones. Biscuit ‘scabl and.

Lecidea leucothallina Arnold--WA: Gkanogan Co. (Ryan, ASU). On
rock. 1775 m Mont ane forest. '

Leci dea lurida Ach. -- WA Ckanogan Co; (Howard, 1950).

Leci dea mannii Tuck---OR  Mal heur Co. (McCune). On.basalt. 910
m

Leci dea myriocarpioides Nyl.--WA: Klickitat Co. (Suksdorf, WSU).
On dead, prostrate tree trunks.

Leci dea paddensis (Tuck.) Zahlbr.--OR Deschut es Co.. (Pike &
Rossman, OSC). Wallowa Co. (Pike, OSC) " Klickitat Co.
(Suksdorf, WsBU). Yakima Co. (Suksdorf V\SU—-l ncluding a syntype
of the species). 3000-5000 ft. O ol d wood; on Abjies arandis,
Lari x identali Picea enslemmniii, and other conifers.

Ponderosa pine forest; closed-canopy, nixed conifer forest.

Leci dea paupercula Th. Fr.--WA: Yakima Co. (Rvan. WAB).. 5000-
5600 ft. On acidic rocks. Probably wi despread and comon in the
Col unbia Basin. A nmenber of the L. atrobrunnea complex.

Leci dea plana (Lahm in Kérber) Nyl.--OR: Harney Co. (Chanber,
0SC; identification needs checking). Wasco Co. (Rossnan, 1992).
WA: Ckanogan Co. (Douglas, 1974). 990-1050 m On basalt.

Bi scuit scabl and.

Leci dea protabacina Nyl. --WA: Yakima Co. (Ryan, WWB; _Su]g_s_dg_Lf_,
WSU). 1400 ft. On basalt rock..Sagebrush zone.

Lecidea punmcicola Mgnusson--OR Deschutes Co. (Pike, O0SC).
Klamath Co. (holotype). 6350 ft.- On pum ce. ‘

Leci dea tessellata Flérke (Syn.: L. cyanea)--OR: Baker.Co. (Rvan,
ASU) . Crook Co. (Rvan, ASU). Deschutes Co. (Pike & Rossman, OSC).
Harney Co. (Rhoades,. WB). Klamath Co. (Ryan, ASU). Lake Co.
(Pike, 0OsC; Ryan, ASU). Umatilla Co. (Rhoades, '08C). Wasco- Co.
(Rossman, 1992). Wheeler Co. (Rvan, ASU). wa: Co.? (Ryan; WWB).
Chelan Co. (Howard, WU). Kittitas Co. (Everdam WTU; Rvan. ASU).
Klickitat Co. (Suksdorf, WwWTU). Witman Co. (Aase, WsU). Yakinm
Co. (Rvan, WMB). Arctic-boreal. 1400-5100 ft.; 760-2000 m On
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basalt outcrops and |arge boulders, often on flat tops of' rocks
in the open; sonetines on steep.surfaces under trees. Juniper-
sage desert; Ponderosa pine woodl ands; pine-Doug fir; sagebrush
areas; biscuit scabland; Artem sia rigida.-Eriogonum_ t hvnpi des
comunity.

Lecidea turgidula Fr.--WX Yakima. Co. (Suksdorf; WSU). 4000-5000
ft. .On _Tsuga nertensiana and other'conifers. =~ -~

Leci dea spp. --Nunerous species of Lecidea s. lato occur in the
Col unbi a Basin; nbst have not been identified to species.

Nuner ous speci mens have been identified as_L. darasema, a nane
which is too anbiguous to interpret consistently. O her nanes
that have been' applied are L. caesioatra (Suksdorf, WSU--does not
bel ong to that species), L. enteroleuca (an anbi guous nane), and
"L._caesianeria’ (Savce, WSU--this species. is not in Egan’s |ist,
and | have not yet found any'other reference to it).

Lecidel |l a carpathica Kdrber--OR: Kla;math Co. (Ryan, ASU). Lake
Co. (Rvan, ASU). Wasco Co. (Rossnan, 1992). 6480 ft. 990-1950 m
On rock (basalt), often on |arge boul ders. Bi scuit scabland.

Lecidella elaeochroma (Ach.) M. Choi sy--WA. Spokane co. ( Cooke,
1955) . 2000-2200 ft.

Lecidella euphorea (Flérke) Hertel --OR Wasco Co. (Rossnan,
1992). WA: Klickitat Co. (bDavis, herb. Davis). Witnman Co.
(Savce, WBU). Arctic-boreal. 500 f£t; 990-1050 m On twigs and
bark of Juninerus occidentalis, Prunus virainiana and Artenisia
risida; on rotten log. Biscuit scabland; open areas;

Lecidella stiwatea (Ach.) Hertel & Leuck.--OR: Wasco Co.
(Rossman, 1992). WA: Okanogan Co. (Douglas, 1974). Arctic-boreal.
990- 1050 m On smal | stones. In stone rings and in nound and

i ntermound conmuni ties of biscuit scabl and.

Lecidella sp. —-WA: Klickitat Co. (Suksdorf, wsu). Near
awaterfall.

Lepraria neglecta (Nyl.) Lettau (s. late)--OR Kl amath' Co. (Ryan,
ASU). Lake Co. (Ryan, ASU). Wasco Co. (Rossman, 1992). WA
Gkanogan Co. (Ryan, ASU; Douglas, 1974). Witman Co. (Savce, WSU-
.-as L.__nenbranacea). 4300-6000 ft; 990-1925 m On noss . (Grimmia
nont ana and G__ovalis) over basalt bedrock. Ravi nes in biscuit
scabland; juni per-sage desert; lava field in mxed conifer

forest; nontane forest. Material from the Pacific Northwest
differs chemcally from true L. neal ecta.

Lepraria (s. |ato) spp.--Commpbn throughout the Col unbi a Basin,
but nost identifications cannot be trusted.
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eprocaulon §”p§ bi cans (Lanb) Lamb--WA: Okanogan Co. (Imshaug,
1957) ' T

Leprocaulon spp. --WA! Kittitas Co. (Rvan, ASU). Yakinma Co. (Ryan,

ASU). 1950 m On soil or moss over rock. Pl ne-Doug fir;

al pi ne. Most or all material identified by Rosentreter-as

belonging to this genus is lenraria neslecta or unidentified
sterile crustose l'i chens.

Leptochidium al bodiliatum (Desrraz ) M Ch01sy—-0R. Deschutes Co.
'(Pike & Rossman, OSC). Gant Co._(Goward, UBC; Rosentreter).

Har ney Co. -(Pike, OSC). Hood R ver Co. (Goward, UBC). Klamath Co.
(Ryan, ASU). Lake Co. (Pike, OSC -det. Sierk; Rvan, ASU). ‘Malheur
Co. (McCune). Wasco Co. (Pike, et al., OSC; Rossman, '1992). WA
Chelan Co. (M WU). Kittitas Oo (Goward UBC). Klickitat
Co. (Suksdorf, WTU, WSU; Howard, WTU; Rvan, ASU; Davis; herb.
Davis). Whitman Co. (Thomson, 1984). Yakinma Co. (Ryan, ‘ASU, WWB-
-det. Degelius). Boreal-temperate. 400-6200 ft; 20-1950 m..
Anong nosses (over rock or soil) in noist habitats ' (Thomnson,

1984), but‘also over disturbed and exposed soil, or soil over
rock, in rather dry habitats, Soneti nes on st eep surfaces, N-
facing or under trees. Mound and intermound communities jn

bi scuit scabland. Cak woodl and; hem ock forest; big sagebrush
steppe; juniper desert.

Leptogium byssinum (Hoffm ) 2Zwackh ex Nyl.--OR: \WAsco Co.
(Rossman, 1992); *North tenperate to Arctic. 990-1050 m On bare

soil. Mound comunity in biscuit scabl and.
Leptouium californi cum Tuck.--OR Deschutes Co. (BPike & Rossman,
0osc). Wasco Co. {(Pike, et al.;, OSC, Rossman, 1992). WA: Chel an

Co. (Howard; WIU--det.’ Sierk) _Kittitas Co. (Ryan, ASU)-.

Kiickitat Co. (Howard, WTU-—det. gjery). ‘Whitman Co. (Howard,
WTU; Sayce, WSU). 2186-3500 ft; 76@-hh%D m. On moss over basalt;
anong nosses, stones, and soil, in.rock ring; on branch of

Artem sia riaida. Mound and i nt er nound communities of- biscuit
scabland; Juni per-sage desert; sonmetimes' on ridgetops.' This

taxon can be eaS|Iy conf used V\nth L. lichenoides, and may not be
truly distinct'fromit.

Leptogium ¢ fdenticul atum Tuck.-——Washlgnton Yaklma ‘Co. (Ruan,
WWB) . 1400 ft. Sagebrush..

Leptogium hi rsutum Sierk (8yn. L. burnettiae v. hirsutum)--OR:
Jefferson Co. (Rosentreter). WA .Klickitat Co. (Davis, herb.
Davi s) . 400- 2400 ft. On soil over rock. Frequently closely
associated and intermixed with Leptochidium albociliatum
Artenisia tridentata ssp. wyomingensis with Agropvronspicatum
and Festuca idahoensis.
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Leptogium |ichenoides (L.) 2ahlbr.--oR: Crook Co. (Rvan, ASU).
Harney . Co. (Pike, .0SC). Jefferson Co. (Rosentreter).. K amath Co.
(Rvan; AsSU). Lake Co. (Ryan, ASU). Mal heur Co: (McCune). Wallowa
Co. (Rosentreter).. Wasco Co. (Rossman, 1992). WA: Chel an Co.
(Howard, 1950). Klickitat Co. '(Suksdorf, WsU). Yakima Co. ..
(Howard, WIU--det. Sierk; Ryan, WWB). Arctic-boreal. 2000-6480
ft; 990-1950 m. On npssS over basalt. outcrops, or on soil,.;
sonetines on steep surfaces under trees. Anong scattered

ponder osa pine; nound and internmound comunities of biscuit
scabland.” -Artem sia tridentata ssp. wom nsensis with Agropvron
spicatum and. Festuca |dahoensis; Douglas fir forest; juniper-sage
desert. =~

Leptogium ‘saturninum (D ckson) Nyl.--OR: Rlamath Co. (Rvan, ASU).
Wallowa Co. '(Thonson, 1984). Arctic to tenperate. On rocks, and
bases of woody plants (Thomson, 1984). 1930-2000 m

Leptogium tenui ssinum (Di ckson), Korber--OR: Lake Co. (Pike, ASU).
1400 m  On noss (e.g., Ginmma nontana) on basalt flows.

Juni per - sage desert.

Leptogium sp. ("L. schraderi (Ach.j Nyl.")--wa: Klickitat Co.
(Davis, herb. Davis). 400 ft. On soil and noss. According to
Egan (1987), reports of L. schraderi from North Anmerica are based
on msidentifications.

Leptogium sp. (subg. Mllotiwn)--WA: Klickitat Co. (Suksdorf
WSU--as Sticta fulisinosa). This may be L. saturninum

Leptogium spp.

Letharia colunbiana (Nutt.) Thonmson--OR Powder R ver Muntains'
(Piper, WBU). Deschutes Co. (Simmobns & Sinmons, WU, Denison,
Pi ke & Rossman, Pike, Lawence, and-Wited, OSC). Harney. Co.
(Hansen, OSC, Rosentreter). Jefferson Co. (Schofield & Lvford
UBC). Klamath Co. (Rvan, ASU). Wallowa Co. (Pike, 0OSC). WA
.Garfield Co. (Boguach & Mullen; wsu). Kittitas Co. (Johnson
WU, Howard, UBGC--as L._wvulpina). Klickitat Co. (Pike, osc;
Davis, herb. Davis; _Goward, UBC, _Suksdorf, and_Jones, WSU).
Lincoln Co. (JTammer, WSU). GCkanogan Co. (Rhoades, WAB). Spokane
Co. (Jones, WBU). walla Walla Co. (Meveth--type collection, cited
by Thomson, 1969). Witman Co. (Jones, UBC, WSU; Sayce, and
Boguach, WSU). ' Yakima Co. (Rvan, ASU, WAB; Suksdorf, WwWsU).- 400-
7800 ft; 300-900 m On Alnus, and Cercocarous ledifolius; on
dead branches of _Junioerus'occidentalis., Pinus albicaulis, P:
contorta; P. ponderosa, Pseudotsuoa nenziesii etc.; rarely on
rock (basalt). Sagebrush; Ponderosa pine forest; juniper
woodl and; Ponderosa pine-Garry oak-Doug fir stand, on N-facing
sl ope; mxed conifer forest; juniper-sage;' aspen woodl and;
krumhol z; 'sonmetinmes along ridgetops.
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Letharia wvulpina (L.) Hue--OR Blue Muntains (Krajina, UBC).
Powder River Muntains (Piper, WBU). Deschutes Co. (Sundherq
WTU) .. Grant Co. (ELinn, WsU). Jefferson Co. (Chanmbers, and
Koutsk OSC; . Rhoades, wwB). Klamath Co. (Ryan, ASU). Lake Co.
(Pike, OSC)f. Union' Co. (Rosentreter). Wasco Co. (Pike-; et al

OSC. Rossman, 1992). WA: Colville National Forest (Zamora, UBC).
Chelan Co. (Stunz, WU, Martin, WwwB)..Grant Co. (.anes, and
Scheffer, WsU). Kittitas Co. (Howard, and Anderson, WTU; Ryan,:
and Martin, WAB; Pike.. OSC), Klickitat Co. (BlLanchard;"’ V\W\B Pi ke,
CSC;, Davis, herb. Davis;_Goward, UBC__Jones, UBC, WSU).- Lincoln
Co. (Rosentreter). G<anogan Co. (Rhoades, WAB; _Rvan,'ASU,

Dougl as, 1974). Pend Oeille Co. (Lavser, WSU). Spokane .Co.
(Bonser., and No collector aiven, WU, Cooke, 1955). Stevens Co.
(Dennis, WU, Cooke 1955). Whitman Co. (.Bljilﬁi, VWAB; ngum
WSU- - m xed with col unbi ana; Sayce, WsU; Cooke,: 1955). Yaki ma
Co. (Howard, and No collector given, WU, Rvan, ASU WAB; Svihla
herb. Rosentreter;. Suksdorf,'WsWU). 400- 8000 ft. 990-2125 m On
linbs and trunk of__Abies concolor, _A Iasiocaroa&'_nus .
albicaulis, P. nonticola, P. oonderosa, Pseudotsuaa nenziesii,
and other conifers; on branches of Artenmisia rigida, A.
tridentata, Cercocarpus ledifolius; on fenceposts (including
"cedar" ones); rarely on rocks (basalt cliff outcrops), noss, or
soil . Sagebrush; biscuit scabland; Ponderosa pine; pine-oak
woodl and; open canopy pine-Doug fir; Pseudotsuga/Physcocarpus
malaceus community; open m xed forest krumhol z; . Abies
lasiocarpa/Menziesia; £bL§§LE§QhL§LLm& Older. reports (e. g.,
Cooke, 1955) may be based at |east partly on 1. colunbiana; the
specinens of Letharia for which herbaria are cited were sorted
according to species by Ryan.

Lobaria hallii (Tuck.) Zahlbr.--WA: Klickitat Co. (Suksdorf;
WSU). On Acer macrophvllum.

Lobaria limnita  (Ach.) Rabenh.--OR: Deschutes Co. (Thomson, 1984).

WA: Yakima Co. (Rvan, ASU). Arctic,-boreal. On tree bases, rocks
or earth, often anong nosses (Thonson, 1984). Alpine. "1950 m

Lobaria oregana (Tuck.) Miill. Arg.--WA: Yakima Co. (G__Rvan,
WWB) . 4000-4500 ft.

Lobaria pulnonaria (L.) Hoffm--WA: Kiickitat Co. (Suksdorf, WsU-
-one specimen with large black apothecia-like parasite). Pend
Oeille Co. (Layser, WoU). Yakinma Co. (Piper, WsSU)..4700 ft. On
Acer nmcroohvllum on dead |linbs of Tsusa. Tsuga/Pachistima.

Lobothallia ‘alphoplaca' (\Wahlenb. in Ach.) Hafellner ' (Syn.
Aspicilia alphoplaca)--OR: Deschutes Co. (McCune). Ml heur Co.
(McCune). 910-1340 m These are'probably _L. oraeradiosa.

Lobothallia praeradiosa (Nyl.) Bafellner (Syn. _Aspicilia
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praeradi osa) --OR Lake Co. (Rvan, ASU). WA Yakima Co. (Rvan
ASU). Tenperate; nost common in the Geat Basin region. 5100
ft; 760 m. On basalt rock. Pi ne-oak woodl and.

Lopadium disciforme (Flotow) Kullhem-WA: Klickitat- Co.

(Suksdorf, WSU--as L. oezizoides).' On Pseudotsuga nenziesii.
Massal onsia carnosa (Dickson) Kérber--oR: G ant Co.
(Rosentreter). Harney Co. (McCune, herb. Rosentreter). WA
Lincoln Co. (Rosentreter). Yakima Co.' (Thomson, 1984). Arctic-
al pine, to boreal -nontane. 3200 ft; 1400 m Over nosses (e.g.,
Gimia) and hunus, on boulders and rock faces, rarely on soil
(mesic clay-loany). Artemisia tridentata spp. -
tridentata/Agropyron spicatun A. riaida habitat, sonetinmes with
Poa standbersii and scattered junipers. C-

Megaspora verrucosa (Ach.) Hafellner (Syn. Lecanora verrucosa,
Aspicilia verrucosa, Pachvspora verrucosa)--OR Deschutes Co.
(WAgner, OsC). Grant Co. (RR). Hood River Co. (Suksdorf, WBU).
Klamath Co. (Rvan,' ASU). Mal heur Co. (Rosentreter)'. Wasco Co.
(Rossman, OSC). WA Kittitas Co. (Ryan, ASU; Rosentreter).
Klickitat Co. (Davis, herb. Davis; Suksdorf, WSU). Yakina Co.
(Rvan, AsU, WwB).. 400-4800 ft; 600-1150 m On noss (e.g.,
Tortula ruralis), or Selasinella; over 'soil or'rock; on puercus
aarrvana; on branches of Artemisia riqgida. Juniper-sage desert;
bi scuit scabland with Artemi sia riaida, Festuca idahoensis, etc.;
Artemisia tridentata spp. tridentata/Agropvron sSpicatum oak
woodl and; al pine; sonetines near waterfalls.

Mel anelia elesantula (Zahlbr.) Essl. (Syn. M__incolorata)--OR
Deschutes Co. (Thonson, 1984; Pike & Rossman, OSC). Harney Co.
(Sundbergq, WU). Klamath Co. (Rvan, ASU). Lake Co. (Rvan, ASU,

Pi ke, 0SC). Mal heur Co. (Thomson, 1984). wWallowa Co. (Thonson,
1984). wallowa Co. (Mnahan, WAB; Pike, OSC). wWasco Co. (Pike. et
al., OSC, Rossman, 1992). WA: Asotin Co. (Thomson, 1984) Ferry
Co./Stevens Co. (Thonson, 1984). G ant Co. (Nash, ASU). Klickitat
Co. (Davis: herb. Davis). Spokane Co. (Thonson,* 1984). Whitnan
Co. (Cooke, 1955; Thomson, 1984; Ryan, WAB--det. Esslinger).:
Yakima Co. (100-6000B)f- Arctic to bdreal -nontane. . ;
1150-1400 m. On rocks, soil over rocks, over npbsses, and on bark
(including Populus trichocarpa, Quercus sarrvana, tw gs of'
Juniperus occidentalis, Artem sia riaida, and A _tridentata, Rosa
sp., and on old wood. Juni per-sage desert, sonmetinmes with

ponder osa pine; mxed conifer forest. Bi scuit scabl and; Palouse
grassland; mxed conifer forest.

Mel anel i a _exasperatula (Nyl.) Essl.--OR: Lake Co. (Ryan, ASU).
WA: Klickitat Co. (Goward, UBC). Stevens Co. (Cooke, 1955).
Whitman Co. (Thonson, 1984; Biglev WWB;, sayce, and Beattie,
WSU). Arctic to boreal - nont ane. G0 2000 m Mainly on bark and
twgs (e.g., of Abies concolor; Acer; Crataequs douqglasii),
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rarely on rocks.' Mxed forest; sometimes along ridgetops.

Melanelia fulisinosa (Fr.. ex Duby) Essl. (Syn. M. glabratula)--
WA: Asotin Co.? (Thomson, 1984; dot is'on border wth Idaho and
Whi t man Co, ) Tenperate, to arctic. On bark or rock.

Mel anelia aranul osa (Lynge) Essl. (Syn. Melanelia disiuncta)--WA
Klickitat Co. (Thonmson, 1984). kanogan Co: (Rhoades, W\AB; Ryan,
ASU. On rock. 5880-6360 ft; 910-1925 m Arctic-boreal. On
rocks, rarely on old wood' or bark.

Melanelia infumata (Nyl.) Essl.--OR: Mal heur Co. (McCune). WA
Ckanogan Co.' (Inmshaug, 1957; Thonson, 1984). Arctic to boreal-
mont ane. 910 m On rocks, usually in the open but w th noist
surroundi ngs (Thomson, .1984).

Melanelia' multisnora (A Schneider) Essl.--OR: 'Jefferson Co.
(Pike, 0OsC). Union Co. (Rosentreter). Wasco Co. (Eellows, OSC
Rossman, 1992). WA: Chelan Co. (Howard, 1950). Kittitas Co:
(Klett & Stuntz, UBC). Klickitat Co. (Davis, _herb,. Davis';
Suksdorf, WSU)... Wiitnman Co. (Rvan, WWB; Beattie, WSU). Yakima
Co. (Pike, ©OsC Rvan, ASU). 400-3000 ft; 990-1050 m. *On bark or
wood, including Alnus rubra, Crataecus doualasii, "Pvrus
rivularis", Pinus Donderosa, tw gs of Juniperus occidentalis,
Artem sia rigida, and Rasa sp. Ponder osa pine/ mxed conifer
stand; cottonwoods; fir-Doug fir; biscuit scabland; ponderosa
-pine flats;, Palouse grassland; oak woodl and.

Mel anelia panniformis (Nyl.) Essl.--WA: Chelan Co. (Howard, 1950;
Thonson, 1984). Low arctic to boreal. On rocks in open areas.

Melanelia sorediata (Ach.) Goward & Ahti (Syn. M_sorediosa)--WA
Chelan Co. (Thomson, 1984). Klickitat/Skamania Co. (Thonson,

1984). Arctic-boreal. On acid rocks, rarely bark.,
Mel anelia subaraentifera (Nyl.) Essl.--OR: Harney Co. (Pike,
0sC). Klamath Co. (Rvan, ASU). Lake Co. (Rvan, ASU. WA

Klickitat Co. (Davis, herb. Davis). 300-5080 ft; 1350 m On rock
in.niche in cliff; on trunk of OQuercus aarrvana. Pine forest.

Mel anel i a_subaurifera (Nyl.) Essl.--OR: Kl amath Co. (Ryan, ASU).

WA Gant Co. (Rosentreter). Spokane Co. (Thomson, 1984)..
Bor eal -t enper at e. 4300 ft. on bark, or sonetines rocks (N-facing
cliffs). ; Sagebrush-grassl and.

Mel anel i a subelegantula (Essl.) Essl.--OR: 'Lake Co. (Rvan, ASU).
WA: Kittitas Co. (Rosentreter). 450 m On Artnesia rigida.
Artemi sia rigida-Poa grassland.

Mel anelia subolivacea (Nyl. in Hasse) Essl.--OR: Bl ue Mbountains
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(Cusick, 0sC). Klamath Co. (Rvan, ASU). Lake Co. (Rvan, ASU).

WA: Kittitas Oo. (Rvan, WMB). Klickitat Co. (Rike, OSC, Davis,
herb. Davis).' Witman Co (Bial ev, WAB; Cooke, 1955, as "Parmelia
olivacea"=-may be M _nmultisoora). 100-6480 ft; 1650 2000 m On

Abi es concol or, Pinus contorta, and ot her conifers; on twgs of
Quercus sarrvana; on bark of Betula rifera, Cercocarous

ledifolius. Ponder osa pine-Garry oak- Doug fir-stand on N-facing
sl ope; N- and Wfacing pine slopes.

Melanelia substygia (Risanenr) Essl.--WA: Dougl as Co. (Thonson,
1984). Grant Co. (Thonson, 1984). Ckanogan Co. (Thonson,, 1984,
one dot is on border with Brltlsh Col unbi a) Arctic to boreal-
nont ane. On acid rocks.

Mel anelia sp. —=WA: Wiitman Co. (Cooke & Cooke, WBU -as "Parmelia
exasperata"; Cooke, 1955--as "Parmelia aspera"). 2000 ft. On
branches of Pinus oonderosa. Ml anelia exasperata is restricted
to eastern North America according to Esslinger (1977).

Mel aspi | ea proximella (Nyl.) Nyl. ex Norrlin--WA Klickitat Co.
(Suksdorf, WSU). On root (wood) of Pseudotsuga.

M carea prasina Fr.--WaA: Klickitat Co. (Suksdorf, WSU). - On dead
wood.

Mcrothelia aterrim--WA Yakima Co. (Suksdorf, WBU). On stones
in a creek, often subnerged in water from nelting snows. =-
Li chenothelia scopularia

Mcrothelia mcula--WA Yakima Co. (Suksdorf, WBU). On Abies
| asiocaroa. = Kirschsteiniothelia aethiopsa for nobst North
Aneri can records.

Mul ticlavul a corynoides (Peck) R Petersen--CR Gant Co.
(Sharnoff, in herb. Rosentreter--det. Ahti). 5000-6000 ft.

Multiclavula sp. --OR Ml heur Co. (Rosentreter). '4300 ft. On
soi |l ;' Schadscal e and winterfat habitat.

Mycobilimbia berengeriana (Massal.) [Hafellner?] (Syn. Lecidea

ber enaeriana) --OR Wallow Co. (Pike, 0sC). 5025 ft. On hunus.
Open canopy spruce stand. '

Mycobilimbia hypnorum (Lib.) [Eafell enre?] (Syn. Lecidea
sancui neoatra --WA: Klickitat Co. (Suksdorf, WSU). Yakima Co..
(Suksdorf, WABU). On soil

M/cobl astus affinis (Fr.) Kernst.--wA: Yakina Co. (Rvan, WWB).
5000- 5600 ft. On' bark or wood of conifers. Mont ane forest.
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Mycocalicium subtile (Pers.) Szat.--OR: Jefferson Co. (Bike,
0SC). 910 m. On Abies. Open western |arch-pinus ponderosa pine
forest; fir-Douglas fir forest.,,' -

Mccocal i ci um sp.--OR: Lake Co. (Rvan.' ASU). 5300 ft; 1600 m On
Abi es concol or. ,

Neof uscelia loxodes (Nyl.) Essl.--OR: Union Co. (Davis,, herb.
Davis). Wheeler Co. (Fosel, OSC). 4500 ft. on rock: -

Neof uscel i a subhosseana (Essl.) Essl.--OR: Deschutes Co. (Rvan,
ASU, Denison, OSC). Mal heur Co. (McCune). Wasco Co. (Rike, et
al., OSC, Rossman, 1992). WA: Garfield Co., (Rvwan, ASU). Yakina
Co. (Ryan, ASU WAB--det. Esslinger). 1400- 2900 ft; 910-1150 m
On andesite, basalt. Sagebrush; pi nyon-j uni per-sage;

cot tonwoods; grassland; nmound and internmound communities
(especially in stone rings) of biscuit scabland.

Neof uscelia' verruculifera (Nyl.) Essl.--OR: Baker Co. (Palner,
and Rvan,.ASU). Klamath Co. (Rvan, ASU). Lake Co. (Rvan, ASU).
Union Co. (Rosentreter --det.. Essl.). Weeler Co. (Ryan, ASU).
WA: Chelan Co. (Rvan, WMB). Klickitat Co. (Rwan; ASU). - Yakima
Co. (Rvan, ASU, WAB--det. Esslinger). 1000-6800 ft; 130-1700 m
On outcrops (basalt, schist, granite). Sonetines on horizontal
surfaces. Juni per-sagebrush desert; pinyon-juniper comunity;
sagebrush steppe; sheltered canyon in Doug.fir forest.

Nenhroma bellum (Sprengel) Tuck.--OR: Hood River Co. (Wtnore,
1969) .

Nephroma helveticum ssp. sipeanum (Gyelnik) Goward & Ahti--OR

Hood River Co. (Wtnore, 1960). WA-Klickitat Co. (Suksdorf, WBU
Wetmore, 1960). On Acer macrophyllum.

Nephrona parile (Ach.) Ach. --OR Jefferson Co. (Pike, OSC).
Wallowa 'Co. '(Pike, OSC _Rosentreter). WA: Asotin Co. (Thonson,
1984). Chelan Co. (Wetnore, 1960; Thonson, 1984). Ferry
Co./Stevens Co. (Thonson, 1984). Pend Oreille Co. (Thonson,

1984) . Wiitman Co. (Savce, WSU).. Boreal to temperate.” On noi st,
shaded; nossy rocks and trees, exposed roots of Pseudotsuaa, old
wood. 2000- 6000 ft. Fir-Doug fir forest; mxed conifer forest.

Nephroma resupinatum (L.) Ach.--OR Wallowa Co.. (Thonson, 1984).
WA: Chelan Co. (Wetnore, 1960; Thonson, 1984). .Klickitat Co.

(Suksdorf, WsU). Mainly boreal. On rocks and tree bark in cool,
moi st , shady pl aces.

Nor nandi na vpulchella (Borrer) Nyl.--WA: Klickitat Co. (Suksdorf,
WSU) . . -
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Qchrol echia androgyna (Hoffm) Arnold--OR Kl amath Co. (Rvan
ASU). Lake Co. (Ryan, ASU). WA Ckanogan Co. (Rvan, ASU). 5300~
6500 ft; 1600-200 m On bark or branches of Abies concolor or
ot her conifers.

Ochrolechia farinacea Howard--WA: Klickitat Co. (Davis, herb.
Davi s; McCune, herb. Rosentreter). 300 m.” On trunk of Quercus
sarrvana. 'Rocky savana and' grasslands with oak and bigleaf
mapl e. , - .

Ochrolechia gowardii Brodo--OR Klamath Co. (Rvan, ASU. WA
Klickitat Co. (Pike, OSC). 3100 ft; 2000 m On bark of Abies
Pinus Donderosa. Pondercosa pine-Garry oak-Doug fir stand on N-
faci ng sl ope. - -

Cchrol echia iuvenalis Brodo--OR Kl amath Co. (Rvan, 'ASU). 1700
m  On bark.

Cchrol echi a _oregonensis Magnusson--WA: Klickitat co. (Suksdorf,
WSU--as _0. pallescens)

Qchrol echia subathallina Magnusson--OR: Deschutes Co. (Pike,
osc). Jefferson Co. (Pike, OSC). Klamath Co. (Sipe, OSC).. 3440
ft; 1300 m On bark of conifers. Fir-Doug fir forest.,

Qchrol echia upsaliensis (L.) Massal.--OR: Deschutes Co. (Pike &
Rossman; Pike; and_J. Chigfv..osc; Rvan, ASU__ Rhoades,' WB).
Wasco Co. (Fellows, OSC, Rossman, '1992). WA: Asotin 'Co.' (Rvan
ASU). Ferry Co. (Howard, WU). Gant Co. (Nash, ASU). Kittitas
Co. (Howard, WU, Rvan, ASU). Klickitat Co. (Davis, herb. Davis).
kanogan Co. (Douglas, 1974). Witman Co. (Bislev, WAWB). Arctic-
al pine to boreal. 400- 8000 ft; 990-1150 m On noss (i ncluding
Ginmma spp.) Or Selaginella, over basalt or andesite outcrops or
over soil anong talus blocks; in cracks in rimrock; on pine
needl es. Juniper-sage desert; cliffs in ravines of biscuit

scabl and; pine-Doug fir; ponderosa pine forest. "My own
collections from soil, noss, etc., identified as 0. szatal aensis,
are included here; Brodo had originally applied-that nane to such
material, but recently (Brodo, pers. comm., 1994) he seens to
have gone back to using Q. uosaliensis (I do not understand this
at present).

ochrolechia sp. --WA. Kittitas Co. (Howard, WU, as "O.
upsaliensis"). On sandstone |edges (growng directly on rock).'

Ochrol echia sp. -——wA: Wiitman Co.' (Cotton, WSU--as 0. pallescens).
On thin soil over rocks. This is not 0. upsaliensis s. lato.

Cchrol echia sp. --WA: Klickitat Co. (Suksdorf, WSU--as Q.
pal | escens). On bark.
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Ochrolechia sp.--WA: Klickitat Co. _(Suksdorf, WSU--as O.
tartarea). On Alnus, Prunus enarainata.

Oopegrapha protuberans Zahl br. --WA: Kl i cki tat Co. (Suksdorf, W8U).

On rotted, prostrate tree trunk

Ophioparma lapponicum (Riésdnen) Hafellner & Rogers (Syn.

Haemat onma  lapponica)--OR  Deschutes Co. (Rhoades, WMB).' WA
Chel an Co. (Douglas, 1974). Yakima Co. (Rvan, ASU). Al pine.
1860 m On exposed' rocks (andesite and other acidic' types').

Pannaria praeterm ssa Nyl. in Chyd. & Furuhj.--OR: Lake Co.
(Rvé®, U ) . WAL Chelan Co. (Howard, 1950). 1930 m On nosses
over steep rock faces. .

Pannaria sp. --WA: Chelan Co. (Howard, 1950--as P. rubiainosa).
Klickitat Co.  (Suksdorf, WSU--as P._rubisinosa).

Parnelia hygrophila Goward & Ahti--OR Lake Co. (Ruan, ASU).
1930-2000 m On. basalt rock (steep face).

Parmelia omphalodes (L.) Ach.--WA: Yakina Co. (Ryan, ASU). 1950
m On rock. Al pine.

Parnelia saxatilis (L.) Ach.--OR: Deschutes Co. (Pike, 0SC).

Klamath Co. (MVan, ASU).awallowa Cs.' (Pike, ©sC). 0 Co.
(Rossman, 1992). WA: Chelan Co. (Haward, WU). Ferry Co. (Howard,
WTU). Gant Co. (Nash, ASU). Klickitat Co. (Davis, herb. Davis).
Ckanogan Co. (Inmshaug, 1957; Thonson, 1984; Ryan, ASU). Spokane

CO (No _collector gjven, WU). Witnman Co. (Bigley, WWB; Savce,

and Cotton, WSU). Arctic-boreal. 400-6400 ft.  990-1200 m On
basalt or other acid' rocks, less often on trees (e.g., Pinus
ponderosa. Pseudotsuaa nenziesii), and over nosses, soil, or. old
wood. Ravi nes of biscuit scabland; open ponderosa pi ne woodl and.

Parmelia sulcata Taylor--OR Blue Muntains (Qusick, '0sC).
Deschutes Co. (Pike, OSC). Klamath Co. (Rvan, ASU). Lake Co.
(Ryan, ASU), .r Wallowa Co. (Pike. OSC, Rosentreter.). Wasco Co.
(Pike, et al., OSC, Rossman, 1992). WA: Asotin Co.? (Thonson,
1984; dot is on border with Idaho). Chelan Co., _(Howard, WU).
Ferry Co., (Howard, WU). kanogan Co. (Ryan, ASU). Stevens Co.
(Cooke,. 1955)'. Witman Co.? (Thonson, 1984; dot is on border wth
I daho). Witman Co. (Bislev, WWB). Yakima Co. (Ryan, W\B).
Arctic to tenperate. 1000-6000 ft; 990-1150 m On rocks.
(basalt; etc.),. bark (including Abies concolor, _Betula
papvrifera. Cercocarous ledifolius, Crataequs douglasii, Populus
trichocaroa. Pseudotsuaa nenziesii), noss, hunmus and soil.

Ravi nes of biscuit scabland; open ponderosa pine forest near a
stream mxed conifer forest.
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Parnelia (s. lato) sp. (apparently undescribed)--OR Deschutes
Co. (Pike & Rossman, OSC). Annotated by Pike as "sp. nov." but
apparently never published; it may belong to one of the genera
now segregated from Parnelia. 3000 ft. On basalt outcrop.
Juni per-sage desert.

Parneliella cyanolepra (Tuck.) Herre--OR Grant Co.
(Rosentreter). WA: Klickitat Co. (Suksdorf, WSU). 3200 ft.

spp. _tridentata/Agropyron spicatum.

Parmeliopsis ambiqua (Wil fen in Jacg.) Nyl.-—-OR: Deschut es- Co.
(Sundberg, WU). Klamath co. (Ryan, ASU). Lake Co. (Rvan, ASU).
Umtilla Co: (Swena, WU). Union Co. (Rosentreter). Wallowa: Co.
(Pike, OSC. Thonson, 1984). WA: Colville National' Forest (Zanora,
UBC). Kittitas Co. (Howard, WU, Rvan,. WMB). Klickitat Co:
(Suksdorf, WSU). Ganogan Co. (Price, WU, _Rvan, ASU). Spokane
Co. (Cooke, 1955). Whitman Co. (_I:Igm@ui WU, Sayce, WBU). Yaki na
Co. (Rvan, ASU, WAB). Arctic-boreal. 2000- 6480 ft; 853-2125 m
On twigs and bark or wood, wusually of conifers (Ab| es lasiocarpa,
Larix, Pinus albicaulis, P. nonticola, Pseudotsuaa nenziesii,' and
others); sonetines on burnt wood; scabland/ponderosa pine. M xed
conifer forest, sonetines along creeks; Pseudotsuga/Physocarpus
comunity.'

Parnel i opsis hyperopta (Ach.) Arnold--OR Deschutes Co.

(Sundberg, WU). Hood River/Wasco Co. '(Thonson, 1984). Kl anmath
(Rvan, ASU). Lake Co. (Rvan, ASU). WA. Colville National

Forest (Zanora, UBC). Kittitas CO. (Howard, WU, Rvan, WAB).

kanogan Co. (Rvan, ASU). Wiitman Co. (Howard, WU). Yaki ma Co.

(Howard, WIU). Arctic-boreal. 600-2125 m On twi gs and bark

(i ncludi ng Abies, Pinus, Pseudotsuga, Prunus), old stunps, burned

logs, and ol d wood. . Ponderosa pine; Pseudotsuga/Physocarpus

community; mxed conifer forest.

Peltisera aphthosa (L.) WIIld. (s. lato)--OR: Hood River Co.
(Suksdor f WSU; Thonson, 1950). Wallowa Co. (Pike, 0SC). Wasco
Co: (Suksdorf, WSBU, Thonson, 1984). WA: Asotin/Columbia Co. (Bl ue
Mountains): davton, WBU. Ferry Co. (Thonmson, 1950--v.
variolosa). Kittitas Co. (Rvan, WAB). GCkanogan Co. (Rvan, ASU;
Dougl as, 1974) . Spokane Co. (Piper, WSU; Thomson, 1950--v. .
variolosa). 'Witman Co. (Bialev, WAB). Yakima Co. (Thonson, 1950-
-V. variolosa). Arctic to'tenperate. 2300-6000 ft. On earth,:
rotting logs and stunps, on humus, and on rocks, usually in noist
pl aces (Thonson, 1994); on noss' on rocks. M xed conifer forest.
Most of:-these records are probably based on P. |eucoohl ebia, but
some may be based on other species in this conplex.

Peltigera canina (L.) WIId. (s. lato)--oR: Deschutes Co. (Pike,
0SC). Harney Co. (Bahn, herb. Rosentreter--det. Vitikainen).
Klamath Co. (Rvan, ASU). Lake Co. (Rvan, ASU). Union Co.
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(Rosentreter). wWallowa Co. (Thonson, 1950--v. al bescens; | nshaug,
1957). WA Ganite Creek, Snake R ver (Aase, WBU). Kittitas Co.
(Ryan, WwB). Klickitat Co. (Suksdorf, WSU, Thonson, 1950--v.

al bescens; Thonson, 1984). Gkanogan Co. (Rhoades, WAB; Rvan, ASU,
Dougl as, 1974). Pend Oreille Co. (No collector given, WAB).
Spokane Co. (Thonson, 1984). Witnman Co. (Cooke, 1955--"v.
spongiosa"; Thonson; 1984; Cotton, WBU--partly as "v. spongiosa";
Sayce, WSU) . - Cosnopolitan. 2200- 6400 ft; 900-1915 m On soil,
rocks, totten logs, and bases of trees, in noist, rather shaded
habitats (Thonson, 1984) ; Ponderosa pine-Douglas fir; ponderosa
pi ne; aspen woodl and; bogs; near nouth of a |inestone cave.

.Thomson’s concept of the species is very broad, including P.

didactvla, P. oraetextata, P. rufescens, and others, although he
does treat P. nenbranacea as separate., Many of the. specinmens of,
"P. _canina" in the herbaria | examned nmay belong to these or

ot her segregate species; although at least a few appeared to ne
(at a quick glance) to be P. canina s. str.

Peltiuera collina (Ach.) Schrader--OR Deschutes Co: (Pike; GCSC
Thonson, 1984). Klamath Co. (Rvan, ASU). Lake Co. (Rvan, ASU).
Union/Wallowa Co. ' (Thonson, 1984). WAsco Co. (Thonson, 1984):
WA: Kittitas Co. (Howard, WU). Klickitat Co. (Howard, WU,
Suksdorf, WBU;, Thonson, 1984). Spokane Co. . (Howard, WIU, Thonson,

1950, 1984). Wiitman Co. (Thonson, 1950). Yakima Co. (Suksdorf,
WSU). Arctic-boreal. 4300- 6480 ft; 990-1950 m  On npsses, bark,
rocks, and rotting | ogs. In ny experience (at least on the west

side of the Cascades), the species occurs rather frequently on
trees, '‘unlike other species of Peltisera. Open ponderosa pine
wi th cottonwoods, near creek.

Peltiuera didactyla (Wth.) Laundon--OR: Deschutes Co. (PRike,
osc). Klamath Co. (Rvan, ASU). Lake Co. (Rvan, ASU). Wwa: Chel an
Co. (Baker and Howard, WTU; Ryan, W\B; Thonson,' 1950). Ferry Co..
(Howard, WU). Yakima Co. (Howard, WU, Suksdorf, WSU, . Thonson,
1950). 650-5860 ft; 990-1650 m On soil, often disturbed;
sonetines in sonewhat boggy areas along |ake shores.

Peltigera horizontalis (Huds.) Baumg.--WA: Klickitat Co;
(Thomson, 1950--v. typica; 1984). ' Spokane Co. (Piper, WBU).
Boreal to tenperate. On soil, anobng nosses, 'on fallen | ogs -and
over rocks in noist places. Identifications need to be checked.

Peltigera kristinssonii Vitik.--WA Ckanogan Co. (Rvan, ASU. On
soil or noss. 5880 ft; 1775 m Identification needs to be
checked.

Peltiuera lepidophora (Nyl. ex Vainio) Bitter--WA. (Ckanogan CO
(I mshaug,, 1957).

Peltiuera |eucophlebia (Nyl.) Gyeinik——OR: Wasco Co. (Thonson,
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1984). WA: Spokane Co. (Cooke, 1955; Thomson, 1984). Witman Co.
(Sayce, WBU). Arctic to tenperate. 2000 ft. More. common
southward ‘and in sonewhat drier -areas than P.__aphthosa- (Thonson,
1984). _

Peltiuera nmalacea (Ach.) Funck--WA: chelan Co. (Howard, 1950).
Ferry Co. (Thonson, 1950, 1984). Gkanogan Co. (Rvan, ASU). Yakinma
Co. (Rvan, ASU). Arctic- al pine to boreal-nontane. On soil and
anong mosses;:.particularly anong shrubby vegetation (Thomson,
1984). 17753950 m.-

Pel ti uera membranacea (Ach. ) Nyl.--OR: ‘Hood River Co. (Thonson,
1984). Umatilla/Union Co. (Thonson,- 1984). Wallowa.Co.. (Thonson,
1984). Wasco.:Co. -(Sipe, OSC). WA: Chel an Co. -(Thomson, -1950).
kanogan Co. (Rvan, ASU). Spokane Co. (Thomson, 1984). Wit man
Co. . (Thomson, 1950). Boreal to tenperate, with "oceanic -

t endenci es” (Thonson, 1984). 1775 m On earth, rotting | ogs,
stunps,, over-hunus and rocks. Moist stream banks.

Peltiuera polydactylon (Necker) Hoffm. (S. 1lato)--OR: .
Umatilla/Union Co. (Thonson, 1984). Wallowa Co. (Pike, CSC).
WAsco Co. (Thomson, 1984). WA: Klickitat Cp. (Suksdorf, WBU).
-Yakima Co. (Thonson, 1984). Cosnopolitan. 5025-6000 ft. On soil;
noss, |ogs, rocks, and bases of trees in noist woods.

I dentifications need to be checked.

Peltiuera Ponoiensis Gyelnik--OR Deschutes Co. (Pike. o0scC).
3000 £ft. On sandy, desert soil, with Artemisia tridentata and
Chrvsot hammus visicidiflorus.

Peltiuera Praetextata (Florke ex Sommerf.) ' Zopf--OR Deschutes
Co,. (Pike, osc). Hood River Co. (Hood R ver Garden dub, GSC).
Klamath Co.' (Sipe, OSC). WA: Kittitas Co. (Anderson, WTU).
Spokane Co. (MNo collector uiven, WU. 990 m On rock. Open
ponderosa pine forest with aspen, along edge of creek. The'
identity of these specinmens' needs to be verified.

Peltigera rufescens (Weis) Humb.-- OR Deschutes Co. (Sundberg,
WU, Pike & Rossman, OSC). Hood River Co. (Thonson, 1984).
Klamat h Co. (Thonson, -1950, 1984; Rvan, ASU). Lake Co. (Thonson,
1984, Ryan, ASU). Union Co. (Thomson, 1950). Wallowa Co.
(Thonson, 1984). Wasco Co. (Rossnman, 1992). WA: ‘ Col unbia Co..
(Thomson, 1950, 1984). Chelan Co. -‘(Howard, WU, Thonson, 1984).
Klickitat Co. (Thomson, 1950, 1984; Pike, o0scC).: (]<anogan Co.
(Price, WU, Inshaug, 1957; Douglas, 1974). Spokane Co. (No
collector uiven. WU, Cooke, 1955; Thonson, 1950, 1984). Walla
Walla Co. (Thomson, 1984). Whitman Co. (Cooke, 1955; Thomson,
1950, 1984). Yakima Co. (Howard,. WU, _Rvan, wwB). Arctic to
tenperate...: In drier, more highly i nsol ate ed habitats than P.
canina (Thonson; 1984). 1400- 6480 ft; 990-1950 m On soil,
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i ncluding sandy soil, deep |oess, and occasionally rock.
Sagebrush; Juni per-sage desert; Ponderosa pine-Garry oak-Doug fir
stand on N-facing slope; all comunities in biscuit scabland, but
especially in" nmound comunity.

Peltigera venosa (L.) Hoffm.--OR: Baker Co. (Thomson, 1984) .
Sherman Co.' (Thomson, 1984). Deschutes Co.. (Thonson, 1984).
Umatilla/ Union-Co.' (Thomson, 1984). WAl Asotin Co. (Jones, WU,
Thonmson, 1950, 1984). Chelan Co. (Howard, WU). Klickitat Co.
(Suksdorf, WSU; Thomson, 1950, 1984). anogan Co. (Howard,
1950). Pend Oreille:Co. -(Thomson, :1984). gspokane Co. (No
coll ector uiven, WTU; Thomson, 1950, 1984). Stevens Co. (Cooke,
1955). Whitman Co. (Cotton, and Savce, WBU, Thonson, 1950, 1984).
Yaki ma Co. (Suksdorf, WBU, Thonson, 1984). Arctic-alpine to
boreal. 2200 ft. On noist soil and rocks with calcareous’
seepage, on noist'cliffs, talus slopes, edges of tussocks, edges
of animal burrows and |i ke mcrohabitats (Thonson,-1984); this'
description does not fit well with ny experience of the species
on the west side of the Cascades,. where | have usually seen it on
di sturbed soils in noist forests.' "It is a distinctive species
t hat cannot be confused wth anything else; | am surprlzed it has
been found in so many areas in the Col urbi a Basi n.

Pel tiuera sp. --WA: Ckanogan Co. (Rvan, ASU). On soil'and nossy
r ocks. 1775 m

Peltigera spp.

Peltula euploca (Ach.) (zenda & clauz.--OR: Jefferson Co.

(Rosentret er). 2400 -ft. On basalt cliffs. i
ssp. wvomingensis W th Agroovron soicatum and Festuca idahoensis.

Pertusaria cf. amara (Ach.) Nyl.-.—vm: Klickitat Co. (Davis., herb.
Davi s) . 300-1600 ft. On

Pertusaria leucostoma (Bernh.) Massal. (Syn. _E__leioglaca)--WA:
Klickitat CojLStrkLsdorf WBU). On bark. '

Pertusar1a ophthalmiza (Nyli) Nyl.--WaA: Klickitat Co; (Suksdarf,
WU - as P rrultlouncta On bark.

Pertusarla sp-_—-WA' Klickitat Co. (Suksdorf, WSU--as B__velata).
On bark.

Pertusaria sp. --WA: Klickitat Co. (Suksdorf,' WU -as P. pertusa).
On bark; This nmay be P. | eucostona.

Pertusaria-sp.--WA: Klickitat Co. (Suksdorf, WSU -as-P.
pustul at a). On _Abies grandis.
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Phaeophvsci a' decol or (Kashiw.) Essl.-—-OR: Deschutes Co. (Pike &
Rossman; Pike; Wauner, OSC). Klamath Co. (Rvan, ASU). Lake Co.

(Pike, OSC, Rvan, ASU). WA: Whitman Co. (\Mauner, OSC). Yakima Co.
(Thomson, - 1950-.-f. _lithodes; Thonmson, 1984, Rvan, WAB).  Arctic-
al pine to boreal. 290076480 ft.; 600-1950 m On rocks-(e.g.,
base of basalt outcrops, on vertical walls .in crevices). and anong
nosses over rock, rarely on tree bases. Sagebrush; Juni per-sage
desert; sometimes with ponderosa pine. Rvari 8767. Al though Egan

(1987) follows Moberg in synonom zing this under P.__endococcinea,
| prefer to keep them separate.

Phaeophyscia ni uricans (Flérke) Moberg--OR: Malheur Co. (MCQCune).
910 m

Phaeoohvscia orbicularis (Necker) Moberg--OR: Union Co. (Davis,
herb. Davis). WA Klickitat co. (Davis, herb. Davis). 100-3200
ft. On bark of-Quercus uarrvana; on' basalt. '

Phaeoohvscia sciastra (Ach.) Moberg—-OR: Harney Co. (PRike, 0ScC).
Kl amat h/ Lake Co. (Thonmson, 1984). Klamath Co. (Rvan, ASU). Lake
Co. (Pike, 0sSC). Mal heur Co. (MCune). WA: Pend Oeille Co.
(Thonson, 1984). Spokane Co. (Thonson., 1984). Arctic to

t enper at e. 4000-4300 ft. 910 m On basalt or other acidic rocks
(e.g., NE-facing vertical walls), on nosses over rocks, and
occasionally over nosses.

Phaeophyscia sp. --WA: Klickitat Co. (Suksdorf, WBU, as "Physcia
ciliata"). Yakinma Co. (Thonson, 1963, as "Physcia ciliata"), On
rock.

Phaeorrhiza sareptana (Tomin) Mayrh. & Poelt--OR Harney Co.
(Pike, GsC).

Phvlliscum demanueoni (Mug. & Mont. in Mnt.) Nyl.--Wa:
Klickitat Co. {Suksdorf, WU, WSU). On rock.

Phvscia adscendens. (Fr.) H. AQivier--OR Wallowa Co. (Pike, 0OSC).
WA: Klickitat Co. (Pike,' OSC, Suksdorf, WsU). Whitman Co.
(Thonson, 1963, 1984; Ryan, and _Bigley, WAB). Miinly boreal-
tenperate. 3100 ft. Mainly on the trunks and branches of trees
and shrubs, both hardwood (e.g., Acer macrophyllum, puercus
garrvana, Rosa sp.) .and coniferous; occasionally also on old
wood, rocks, and concrete., Palouse grassland; Ponderosa pine-
Garry oak-Doug fir stand, on N-facing slope; pine slopes.

Physcia aipolia (Ehrh. ex Humb.) Firnr.--OR Hood R ver/Wasco Co.
(Thonmson, 1984). Jefferson/\Weeler Co. (Thonson, 1984). Wasco Co.
(Eellows, OSC). WA: Asotin Co. -(Thonson, 1984). Chelan Co.
(Thomson; 1963). Ferry Co. (Thomson, 1963; partly f.

Klickitat Co. (Davis, herb. Davis; Thonson,, 1963--partly f.
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anthelina). anogan Co. (Thonson, 1963, 1984). Pend
Oreille/Spokane Co. (Thonson, 1984). Walla Walla Co. (Weir, WIU).
Whitman Co.' (Biulev, WAB; Thonson, 1963). Yakinma Co. (Haward,
WU, on rock). Boreal-tenperate. 100.ft. On deciduous trees
(e.g., puercus uarrvana) and shrubs, sonetines on conifers, nore
rarel y* on rocks (Thonson, 1984); Rvan p212:

Physcia bi zi ana (Massal.) Zahl br. --oRrR: Harney 'Co. (Bike, OSC).
Lake Co. (Rvan, ASU). Ml heur Co. (McCQune). WA: Ferry C
(Thomson, 1963). Klickitat Co. (Rvan, ASU, Davis, herb.. Davis).
kanogan Co. (Thonson, 1963). Wi tman Co. (Sayce, WSU). 400-6480
ft; 550-1950 m On rocks, at base of cliff, under trees. Cak
woodland. S -

Phvscia caesia (Hoffm.) Fiirnr.--oR: G and Co:(Rosentreter).
Klamath Co. (Rvan, ASU). Mal heur Co. (MCune). Wasco Co.
(Rossman, 1999310 wa: Wiitnman Co. - (\Wauner, OSC). 4300 ft;
1950 m  On basalt or other rocks, or noss or thin soil over'
rock; Ravines in biscuit scabl and.

Physcia callosa Nyl.--OR: Lake Co. (Pike, osc). 1400 ft. On
tops of exposed basalt cliffs, in crevices near urine deposits of
Neot oma. Juni per-sage desert. -7

Phvscia cascadensis Magnusson--oR: Deschutes Co.. (Pike & Rossman,
osc). Lake Co. -(Ryan, ASU). Wasco Co. (Rossman, 1992)..WA: Chelan
Co. (Thomson, 1963). Upper Naches River (&ant, TYPE). 3000-6480
ft; 990-1950 m On noss over basalt. In ravines in biscuit

scabl and.

Phvscia dimdiata (Arnold) Nyl.--OoR: Deschutes Co. (MCQCune;
identification tentative). K amath Co. (Ryan, ASU). Lake Co.
(Rvan, ASU). 1900-1950 m  On Abies; on rock: '

Phvsci a dubia ' (Hoffm ) Lettau--oOR: Kl amath Co. - (Ryan, ASU). Lake
Co. (Ryan, ASU). Wallowa Co. (Thonson, 19507-partly as P.
teretiuscula: I|nshaug, 1957--partly as P. teretiuscula; Thomson,
1984). WA: Chelan Co. (Thonson, 1963,--as P. teretiuscula).
Ferry Co. -(Thomson, 1984). Ckanogan Co. (Imshaug, 1957--partly as
P. teretiuscula; Douglas, 1974;. Thonson,. 1963--partly as P.
teretiuscula;: Thonson 1984; Rhoades. WAB). 'Pend Oreille Co.
(Thonson, 1984). Wiitman. Co. (\Wuner, OSC) . Yakima Co. -(Ryan,
0SC). Arctic to tenperate. 395-2000 m on rocks (basalt,
etc.), old bones, weathered boards, and characteristically in
pl aces manured by birds (Thonson, 1984), but outside the highly
manured area dominated by Cal oplaca saxicola. Sagebrush.
Phvsci a magnussonii Frey--OR Kl amath Co; (Ryan, ASU). On
basalt. 4300-5000 ft.

Physcia phaea (Tuck.) Thonson--OR Wasco co. (Rossman, 1992). WA
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Klickitat Co. (Davis, herb. Davis). kanogan Co. (Rvan, ASU).
Yaki ma Co. (Rvan, ASU). 300-500 ft; 1700-1925 m On soil or
noss anong basalt outcrops, or directly on rock. Ravines in
bi scuit scabl and; subal pi ne.

Physcia stellaris (L.) Nyl.--OR: Union Co. (Davis, herb. Davis).
WA: Chelan Co. (Howard, WU). Ferry Co. (Howard, WU). Garfield
Co. (Howard, WU). Klickitat Co: (Suksdorf; WSU -partly as "v.
hispida"). Spokane Co.: (Thonson, 1960). Witnman Co. (Howard, WU;
Beattie, WSU). Yakima Co. (Howard, WU). 1054-3200 ft. On bark or

twi gs of Populus trichocarpa, Quercus uarrvana; on noss, soil, or
rock (including sandstone-congl onerate).

Phvscia subtilis Degel.--WA: Spokane Co. (Thonson, 1963--
atypical, and species is otherwise Eastern N Am)

Phvsci a tenella (8cop.) DC. in Lam & DC --OR Harney Co. (Pike,
0sC). Klamath Co. (Rvan, ASU. WA Spokane Co. (Cooke, 1955;
Thonson, 1963). 2000-4300 ft. On N-facing rock wall.

Physcia tribacia (Ach.) Nyl.--wa: Chelan Co. (Howard, WU).
kanogan Co. (Howard, WU). Yaki ma, Co. (Howard, WTU). On rock.
1700- 2000 ft.

Phvscia sp. --OR Wasco Co. (Rossman, 1992). 990-1050 m - On nDSS
(particularly Homal ot heci um aeneum and Gimia spp.), in ravines
in biscuit scabl and.

Physcia sp.—-WA: Wiitman Co.' (Beattie, WSU). On bark of Populus
trichocarpa.

Physica spp.

Physconia detersa (Nyl.) Poelt--OR Deschutes Co. (Rhoades, WAB;
Eslick, herb. Rosentreter). Gant Co. (Rosentreter). Harney Co.
(Sundbergq, WU). Klamath Co. (Rvan, ASU). Lake Co. (Thonson,
1984; Rvan, ASU). Wasco Co. (Rossnman, 1992). WA: Benton/Walla
Walla Co. (Thonson, 1984). Chelan Co. (Howard,' WU, Thonson,
1984). kanogan Co. (Thonmson, 1984). Spokane Co. (Thonson,' 1984).
Yaki ma Co. (Rvan, WAB). Boreal-tenperate. 1400- 8000 ft; 990-1050
m Miinly on the trunks of broad-leaved and coniferous trees but
al so on rocks (basalt, etc.) and over noss (e.g., Ginmma).
Sagebrush; ravines of biscuit scablands. According to Thonson
(1984), this species presents sone taxonom c problens.

Physconia distorta (Wth.) Laundon--OR Lake Co. (Simmobns &
Simmons, WTU). WA: Chelan Co. (Howard, WU). Colunbia Co.
(Howard, WTU). Klickitat Co. (Howard, WU, Suksdorf, WsU
Thomson, 1963--partly as f. superfusa and f. aragvphaea and f.
venusta). Yakima Co. (Howard, WU). 800-4309 ft. On bark, of
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Quercus aarrvana: on noss, soil, or rock (e.g., granite, basalt).

Phvsconi a enteroxantha (Nyl.) Poelt--OR Deschutes Co. (\Maner;
Pike, osc). Gant Co. (Goward, UBC). Harney Co. (Sundberq, WU,
8k& C ) . .Klamath Co. (Rvan, ASU). Lake co. (Pike, OSC).

Mal heur Co.. (Mccune). WA: Klickitat Co. (Rvan, ASU, Goward, UBC).
Whi t man Co. (Wagner, OSC). Yakima Co. (Rvan, WAB). 1400-4300 ft.;
go-1950 m.On noss (e.g., Ginma nontana) over rock; on bark of
Juniperus, Quercus sarrvana; at-base of—Artemisia, and on rock,
on N-facing rock walls (tops or sides), in crevices, in shade of
over hangi ng rocks. Sagebrush; juniper-sage -desert; oak woodl and;

m xed forest;.in volcanic canyon, N facing slope, Eestuca

grassland in juniper zone.

Phvsconia cf. grisea (Lam) Poelt--WA Klickitat Co. (Davis,
herb. Davis).. 500 ft. On noss and thin soil. Thomson ' (1963)
al so reports "Physcia arisea" from WA: Chelan Co., Ferry Co.,
Gant Co., Whitman Co. (also cited by Cooke, 1955) and Yaki ma.
co., but these-may. be P__detersa or sone other species..

Phvsconia isidiigera (Zahlbr.) (Syn. Physciaarisea 'f.
isidiisera--OR Deschutes Co. (\Mgner, OSC). WA: Douglas Co.'
(Thomson, 1963). Wiitman Co. (MAaner, OSC).- 2900-3000 ft. On
bark of juniper or various trees. Juni per -sage desert. Thi s
nane is not in Egan (1987).

Phvsconi a muscigena (Ach.) Poelt--OR Gant Co. (Goward & Kniaht
UBC, Rosentreter). Harney Co. (Pike, O0SC). Jefferson Co.
(Thomson, 1984). Lake Co. (Rvan, ASU). Wieeler. Co. (Thonson,
1984). WA: Ferry Co. (Howard, WU). Okanogan Co. (Inshaug, 1957;
Thonson, 1963--partly f. alpina; Thonson, 1984). Witnman Co.
(Thomson, 1984; Rvan, WWB). Yakima Co. (Thonson, 1963, 1984,
Gant, WU--as Phvscia' grisea; Ryan, ASU, WAB; I:kma.r_d., WY .
Arctic-alpine to boreal. 1350-5300 ft; 300- 2000 m On rocks
(usually over nobsses?, sonetines on I\Haci ng cliffs) and hunus
soils; calciphilous and nitrophilous (Thonmson, 1984).. On nosSs on
N-facing rock walls; sonetines on bark? Sagebrush; sagebrush-
grassl and; - vol canic canyon, N-facing slope, Eestuca grassland in
Juni per zone; krunhol z.

Phvsconi a perisidiosa (Erichsen) Moberg--OR: Deschutes Co.'"
(Maaner, OsSC). Harney Co. (Pike, OSC). Klamath Co. (Rvan, ASU).
Lake Co. (Rike, OsC, Rvan, ASU. Ml heur Co. (McCune). :
Klickitat Co. (Pike, OSC). 2900-3100 ft.; '1400-1835 m On noss
over basalt outcrops; on vertical rock faces in crevices, and on
Juniperus occidentalis, Quercus garrvana, Juniper-sage desert;
anmong scattered ponderosa pines; Ponderosa pine-Garry oak-Doug
fir stand on N-facing slope.

Phvsconi a sp. ("P. americana''--an apparently unpublished
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her bari um name of Pike)--WA:. Klickitat Co. (Pike, GSC). 3100 ft.

On Quercus carrvana. Ponderosa pine-Garry oak-Doug fir stand on
N-faci ng sl ope.

Pil ophorus _aecicularis (Ach.) T™h. Fr.--WA: Klickitat Co.
(Suksdorf, WBU--as P. cereolus). On rock.

Placopsis elida (L.) Lindsay--WA: Klickitat Co. (Suksdorf, WSU).
Yaki ma Co,. (G — Ryan, WAB). 4000—4500"ft. On rock.' -

Placvnthiella ulicrinosa (Schrader) Coppins L' P. 'Janes--OR 'Lake
Co..  (Ryan, ASU). Union Co. (Rosentreter--verif. by Vet nor e) .
Wasco Co. (Pike, et'al., OSC, Rossman, 1992). WA: Klickitat Co.
(Suksdorf; wsu--identification needs checking). 6300-6400 ft;
1000-1150 m On plant debris and dung, and on old wood. ' | n
mound community of biscuit scabl and.

Plati smatia glauca (L.) Culb, & C cCulb.--OR: Hood River/Wsco
Co. (Thonson, 1984). Klamath Co. (Rvan, ASU). Lake Co..- (Ryan,
ASU). Union Co. (Thomson, 1984)'. WA: Colville National Forest
(Zanpra, UBC). Chelan Co. (Price, and_Howard, WU, Kittitas Co.
(Howard,. WU). Okanogan Co. (Ryan, ASU). Pend Oeille Co.

(Lavser, and Hope, WSU). Pend Oweille Co. (Lavser, WSU). Pend
Oreille/Stevens Co. (Thonson; 1984). Spokane Co: (No_collector
given, WTU; Cooke; 1955; Thonson, 1984). Stevens Co. (Cooke,
1955), Whi'tman Co. (Cooke, 1955;. Thonmson, 1984.; Bialev, WA
Sayce, WSU). Yakima Co. (Rvan, ASU). 'Boreal-tenperate. 1850-
6400 ft; 853 m On lower dead linbs of nostly coniferous trees
(Abi es lasiocarpa, Picea ensl enannii) Pinus contorta, P.
ponderosa; Tsusa); or occasionally rocks (overhanging face in
shaded crevice) and rarel y soil. Krumholz. Abies ,
lasiocarpa/Menziesia. Tsusa/Pachistim; Abies/Pachistima.

Plati smati a stenophylla (Tuck.) Culb. & C culb.--wWA: Klickitat
Co. (Pike, OsC). Spokane Co. (Cooke, 1955). Stevens Co. (Cooke,
1955). Wiitman Co. (Cooke, 1955). 2000-3100 ft.‘ On Pseudotsuca
menziesii. Ponderosa pine-Garry oOak-Doug fir stand on N-facing
sl ope.

Pol vchi di um muscicola (8watz) G ay--OR Gant Co. (Rosentreter).
Klamath Co. (Rvan, ASU). Union Co. (Rosentreter). Wasco Co.
(Rossman, 1992). WA: Klickitat Co. (Suksdorf, WSU). 3200-6200 ft;
990-1950 m On noss and dark lichens on soil, and anong nobss, or
(rarely) over Lepraria |ichens on al der. Mound' and i nternound
communities in biscuit scabl and.

Porpidia glaucophaea (Kérber) Hertel & Knoph--WA: Okanogan Co.
(Dougl as, 1974).

Poruidia ap. --WA: Klickitat co. (Suksdorf, WSU)--as Lecidea"
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platycarpa) .

Protooarnelia badia (Hoffm) Hafellner--WA: Gant Co. (Nash,
ASU) . Ckanogan Co. (Rvan, ASU). On rock. 1775 m. Montane forest.

Protoparmelia ochrococca Jorg., Rambold & Hertel (syn. Llecanora
phaeobola)--WA: Klickitat Co. (Suksdorf, WSU). ‘On bark-of
Pseudotsuga menziesii

Pseudephebe minuscula (Nil. ex Arnold), Brodo &.D. Hawksw.--OR:
Hood River-Co. (B&H Thonson; 1984). Lake Co. (Rvan, ASU).
Wallowa Co.. (Thonmson, 1984). WA: Ckanogan Co. (Inshaug, 1957;
Thonmson, 1984). Pend Oreille Co. (Brodo & Hawksworth, 1977).
Spokane Co: (Thonson, 1984). Witnman Co. (Thomson, 1984).

Arcti c-al pi ne. On rock faces, boulders, and w ndswept gravels;
seens to prefer drier locations than P.__pubescens (Thonson,
1984). Considering the distribution reported by Thonson (1984),
it is s&rizing that | did not_ see nore specinens of.this from
the Columbia Basin in any of the herbaria | exam ned.

Pseudephebe pubescens (L.) M. Choisy--OR: Crook Co. (Thonson,
1984). Deschutes Co. .(B&H; Pike, OSC, Rhoades, WWB; Thomson,
1984) . Deschutes Co./Lane Co. (lnmshaug, 1957). Hood River Co.
(B&H). Klamath Co. (-Rvan, ASU). Lake Co. (B&H, Thomson, 1984;
Ryan, ASU). Wallowa Co. (Inshaug, 1957; Thonson, 1984). Wasco Co.
(Rossman, 1992; Davis, herb. Davis). WA Chelan Co. (Howard,
1950). Klickitat Co. (Thonson,, 1984; Davis, herb. Davis).
kanogan Co. (Brodo & Hawksworth, 1977; |Inshaug, 1957; Dougl as,
1974; Thonson, 1984; Rhoades, WAB;, Rvan, ASU)'. Spokane Co.
(Thomson, 1984). Witman Co. (Sayce, WSU). Yakima Co. (Rvan, ASU,
WAB; Suksdorf, WBU). Arctic-al pine; 500-6480 ft; 600-1950 m
on rocks (andesite, basalt, and other acidic types), on rock
faces. (including crevices in rinrock), boulders and gravels;
rarely-on wood. In‘the Colunbia Basin it sonetines occurs at
rather-low elevations in.dry areas.. Ravines in biscuit scabland;
juniper-sage desert; lava fields in mxed conifer forests;
al pine.

Pseudocyphellaria anthraspis (Ach.) Magnusson—-WA: Ki'ickitat Co.
(Suksdorf, WsU). On bark.

Psora cerebriformis \WW Weber--OR: De&chutes Co. (McCune). Harney
Co. (sipe, OSC). 1340 m '

Psora decipiens (Hedwi g) Hoffm.--WA: Yakima co. (Ryan, ASU).
1400 ft. Sagebrush. C :

Psora aqlobifera (Ach.) Massal.--OR: Crook Co. _(Rvan,.ASU). ‘
Deschutes Co. (Pike, OSC, Rvan, ASU). Ml heur Co. (McCune). Wasco
Co. (Pike, et al., OSC Rossman, 1992). WA: Gant Co.
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(Rosentreter--identification needs checking). Klickitat Co.
(Davis, herb. Davis; Suksdorf, WSU). Yakinma Co. (Rvan, ASU).
Arctic-boreal. 350-3300 ft; 300-1150 m 'On soil, sonetinmes over
basal t . Sometines on steep surfaces, shaded on pines. Juniper-
sage desert; deep soil community in biscuit scabland; ponderosa
pi ne woodl and; Agropyron spicatum/Poa sandbersii.

Psora luridella (Tuck.) Fink--OR Wasco Co. (Pike, et al., GSC
Rossman, 1992). WA' Yakima- Co. (Rvan, WAB). 1400 ft; 1150 m On
exposed soil . Sagebrush; nmound' community in biscuit scabl and.

Psora nontana Timdal--OR: Klamath Co. (Rvan, ASU). Lake Co.
(Rvan, ASU). 4500-5100 ft.

Psora nipponica (Zahlbr.) G .Schneider--CR Cook Co. (Ryan,
ASU). Deschutes Co. (Denison; Pike & Rossman, OSC, Rhoades, W\B).
Harney Co.' (Pike, osc). Klamath Co. (Rvan, ASU). Lake Co. (Ryan,
ASU). WA: Kittitas Co. (Rvan, ASU). Klickitat Co. (Rvan, ASU,
Davis, herb. Davis). Yakima Co. (Rvan, ASU WAB). 500-6480 ft.;
550-1950 m On soil (including sandy soil), and on nobss over
basalt, andesite, etc. Oten in cracks on steep or vertical

surf aces. Sagebrush; juni per-sage desert; ponderosa pine

woodl and; pine-Doug fir; sagebrush steppe; hem ock forest; oak
woodl and; al pi ne.

Psora rubiforms (Ach.) kook.--WA: Ckanogan Co. (Douglas, 1974).

Psora tuckernmannii R Anderson ex Tindal--OR Harney Co.
(Rhoades, WAB; Pike, OSC). Lake Co. (Rvan, ASU). Ml heur Co.
(Rosentreter; identification needs checking). .2600 ft; 1535 m
On soil, often anong basalt pebbles. Artenisia tridentata ssp.
tridentata/Agropyron soicatum barren gravelly slopes wth
scattered herbaceous vegetation.

Psoronma hypnorum (Vahl) Gay--OR Deschutes Co. (Thonson, 1984).
Klamath Co. (Rvan, ASU). Wallowa Co. (Pike, OSC). WA: Ckanogan
Co. (Douglas,. 1974; Thonson, 1984; Rvan, ASU). Yakima Co.
(Howard, WU, _Suksdorf, WsU). Arctic-boreal. 4800-6000 ft. n
nosses and soil,. occasionally on the bases of woody plants,
usually on nuch hunmus, rarely on barks higher-up (Thonson, 1984).
Open-canopy spruce stand in-mxed conifer forest; lava fields in
m xed conifer forest.

Psorula rufonigra (Tuck.) G Schnei der--WA: Ckanogan Co.'
(Dougl as, 1974).

Pyrrhospora cinnabarina (Somerf.) Hafellner (Syn.: Lecidea

ci nnabarina) --OR Deschutes Co. (Dunlap,, OSC). WA: Klickitat-- Co.
(Davis, herb. Davis; Suksdorf, WSU). Yakima Co. (Suksdorf, W5U).
2000 ft. On Pinus oonderosa (sonetimes on young trees),
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Pseudot susa nenziesii_and other conifers;-on Prunus enarainata.

‘Ramalina farinacea’ (L.) Ach.--OR: Lake Co. (Rvan, ASU. WA
Klickitat Co. (Suksdorf, WSU). 5300 ft; 1600 m On Abies
concolor. -

Rhi zocarpon bolanderi (Tuck.) Herre v. bol anderi--OR Baker Co.
(Ryan, ASU). Deschutes Co. (Pike & Rossman, OSC). Kl anmath Co.
(Ryan, ASU). Wasco Co. (Rossman, 1992). WA: Chelan Co. (Rvan,
wwB) ., Klickitat Co. (Howard, WU; Suksdorf, WSU). Yakinm Co.
(Howard, WIU). 1000-5400 ft. On basalt outcrops. Juniper-sage.
desert; biscuit scabland; lava fields with m xed conifer forest.

Rhi zocarpon bol anderi v. sul phurosa (Tuck.) Zahlbr.--OR: Klamath
Co. (Rvan, ASU). WA: Klickitat Co. (Rvan. ASU). -4300 ft; 550 m
On basalt or other rocks. Cak woodl and; ponderosa pine forest.

Rhizocaruon cookeanum Nagnusson--WA: Garfield Co. (Rvan, ASU).
Whitman Co. (Rvan, WAB; Aase, WSU--as R.__seosraohicum. 2400 ft;
715 m On basal't. Grassl and.

Rhi zocaruon di sporum (Naeg. ex Hepp) Mill. Arg.-—OR: Lake Co.
(Ryan, ASU). Wasco Co. (Rossman, 1992). WA: Okanogan Co. -
(Howard, -1950). Arctic-boreal to tenperate-nomtane. 990-1650 m.
On basalt. Sonetines on vertical faces. Sagebrush areas;

bi scuit scabland. Identifications, need to be checked; sonme may be
R. geminatum.”

Rhi zocar pon geminatum K&rber--OR: Baker Co. (ASU).

Deschutes Co. (Denison. OSC, MCune). WA: Yakima Co. (Rvan. ASU).
2900- 6100 ft; 885-1340 m On basalt; andesite, etc., granite,
sonetimes on vertical faces. Juniper-sage desert; al pine.
Identifications need to be checked;, sone may be R__disoorum

Rhi zocar pon geographicum (L.) DC --OR K amath Co. (Rvan, ASU).
Lake Co. (Rvan, ASU). Ml heur co. (M Cune). Union Co.
(Rosentreter). Wallowa Co. (PRike, OSC). Wasco.Co. (Rossman',

1992). WA:-Klickitat Co. (Suksdorf, WSU). Okanogan Co. (Dougl as,
1974; Rvan, ASU). Wiitman 'Co. (Piper, WU). Yakinm Co. (Rvan,
ASU) . 5025-6480 ft; 914-1950 m On rocks ' (andesite, basalt,
etc.). Qpen areas (including lava fields) in fir-Doug fir
stands; biscuit scabland; al pine.

Rhizocarpon grande (Fldrke ex Flotow) Armnocld--oOR: Deschutes Co.
(Pike & Rossman, OSC). Wasco Co; (Rossman, 1992). WA: Klickitat
Co. (Suksdorf, WsU). 3000 ft; 990-1050 m On basalt outcrops.
Juni per-sage desert; biscuit scabl and.

Rhizocarpon lecanorinum Anders--OR: Kl amath Co. (Rvan, ASU).
5000 ft; 1500 m On rock outcrops. Pine forest; fir forest.
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Rhi zocaruon macrosporum R&sanen--WA: Ckanogan Co. (Dougl as,
1974). Witman Co. (Sayce, WSU).

Rhi zocarpon riparium Risanen--WA: Klickitat Co. (Rvan, ASU).
Yakima Co. (Rvan, 'ASU). 130-1860 m On rock (andesite, etc.).
Al pi ne. Purvis, et al..synonym ze this under R__geographicum.

Rhi zocar pon sphaerosporum Rdsinen--WA: Klickitat Co. (Rvan, ASU,
Davis. herb. Davis). 350 ft; 130 m

¢

Rhizocarpon sp. (w described?) --OR Jefferson Co. (Rosentreter--
det. Poelt). On Diploschistes "muscorum". 2400 ft. Artenisia
tridentata ssp. womngensis with Agropvron spicatum and Eestuca
i dahoensi s.

Rhi zocaruon sp. (undeécribed?)-—WA: Gkanogan Co. (Rvan, ASU). On
rock. A species-with gray thallus and 1-septate spores; 'does not
key out anong species reported for North Anerica.

Rhi zocaruon spp.

Rhizoplaca chrvsoleuca (Sm) Zopf--OR Baker Co. (Ryan, ASU).
Crook Co. (Sine, OSC, Rvan, ASU). Deschutes Co. (Rhoades, WA\B;
Thiers, SFSU;.MCune). Lake Co. (Rvan, ASU; Davis, herb. Davis;
Simmons & Simons, WU). Harney Co. (Tavares & Chisaki, UG
Sundberg, WU). Lake Co. (Rvan, ASU, Pike, osc). Ml heur Co.
(McCune). Wallowa Co. (Rvan, WAB; Monahan, WAB). Wasco Co.
(Rossman, OSC; J. Hale, US). \Weeler. Co. -(Ryan, ASU). WA Chel an
Co. (Howard, WU, Rvan, WAB). Colunbia Co. (Howard, WU).
Garfield Co. (Rvan, ASU, Howard, WU). Gant Co. (Nash, ASU).
Klickitat Co. (Rvan, ASU, Davis, herb. Davis; _Suksdorf, WSU).
kanogan Co. (Howard, WU, Rhoades, WAB; Douglas, 1974). Yakina
Co. (Howard, WU; Rvan, ASU). 400-6800 ft; 675-1700 m On rock
(basalt) outcrops, N or Wfacing rocks, sonetines on vertical
surfaces. Sagebrush areas; grassland; juniper-sage desert;

pi nyon-j uni per community; biscuit scabland with Artemisia riaida,
Festuca idahoensis, etc.; ponderosa pine woodl and.

Rhizoplaca melanophthalma (DC. in Lam & DC.) Leuck. & Poelt--OR:
Baker Co. (Palner, and_Rvan, ASU)..Deschutes Co. (Sipe, and
Deni son, 0sSc; Rhoades., WAB; Thiers, SFSU, Sherwood & Pi ke, US;
McCune). Gant Co. (Hale, US). Harney Co. (Pike, and H cknan

OSC, Rhoades, WAB; Hale, US) . 2900-9900 ft. Hood River- Co.
(MIler & Shushan, 1964). Kl amath Co. (Ryan, ASU, Sipe, OSC
Brown, WIU). Lake Co. (Pike, and Waaner, OSC, Rvan, ASU, Davis
herb. Davis; Younqg, WU). Ml heur Co. (Rosentreter--on soil,
becom ng vagrant; as Xanthooarnelia sp.; Tavares & Chisaki, H
McCune). Wasco Co. (Rossman, 1992, Rossman, US; J. Hale, FH).
Wieel er Co. (Rvan, ASU). WA: Benton Co. (Foster, Wws). chelan Co.
(Howard, 1087--on soil;, _Howard, WU). Colunbia Co. (Howard, WTU).
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Garfield Co. (Rvan, ASU). Gant Co. (Tucker WU).' Kittitas Co.
(Eyerdam, and Howard, WU. Rvan, ASU). Klickitat Co.. (Suksdorf,
W5. Howard, 1910--on soil; Rvan, ASU). Ckanogan Co: (Mwnahan, and
Rhoades. WAB; Rvan, ASU; Dougl as, 1974). Wi tnman Co. ' (Caoke, US;
Piper, and:Sayce, W5, Wagner, OSC). Yakima Co. (Howard, WU,
Suksdorf, WSU, Ryan, ASU). 2200-6800 ft.; 385-1950 m On

vol canic rock, andesite, basalt, schist, granite, sandstone;
sonetines (rarely in Oregon or Washington; frequently in south-
central Ildaho), on soil, beconing vagrant. Oten on tops of
outcrops, but also on vertical faces; usually exposed. Juni per
desert; sagebrush- areas; grassland; Doug fir zone; alpine. Forms
‘on soil have been found in Atriolex confertifolia habitat.

Rhi zowpeltata (Ranond) Leuck. & Poelt--OR Lake Co. (Rvan,
ASU). Wasco Co.—(J—Hale, M. WA: Asotin Co. (Esslinger, WS).
Douglas Co. (Collector?. WMB). Ferry Co. (Easter, Us). Gant Co.
(Nash, ASU). Kittitas Co. (Pike, OSC). Klickitat Co. (Ruan; ASU,
Suksdorf, WsSU). Yakima Co. (Rvan, ASU;, Bird, US; Krogq, 0). 400-
5100 ft. On exposed basalt outcrops, and on vertical cliff
faces. Dry sagebrush slopes; cottonwoods.

Rhi zopl aca subdi screuans (Nyl.) R 8ant. (s. lato: *R. Qcrinaeta
Ryan in herb. *)--oR: Baker Co. (Ryan, ASU). WA: (kanogan Co.
(Rvan, ASU. Yakima Co. (Rvan, ASU). 2200-6360 ft. On basalt.
Open-canopy pine-Doug fir forest; pine forest. This form wth at
| east partly blue-black discs, may or may not be distinct from
true R_subdiscreoans.

Rmularia insularis (Nyl.) Rambold & Hertel--OR Union Co.
(Rosentreter). Wasco Co. (Rossman, OSC). Parasitic on Lecanora

rupicola on basalt rocks. 1097-1150 m Bi scuit scabl and.

Ri nodi na bol anderi Magnusson--WA: (Ckanogan Co. (Rvan, ASU). 1775
m On soil. Mntane forest.

R nodi na confrasosa (Ach.) Kérber--wA: Klickitat Co. (Suksdorf,
WSU). On bark. I dentification needs to be checked..

Rinodi na exiqua (Ach.) Gray--WA: .Klickitat Co. (Suksdorf, WSU).
On _Fraxinus. ldentification needs to be checked.

Rinodina hallii Tuck.--OR Hood River Co. (Suksdorf, WBU). WA
Klickitat Co, (Suksdorf, WsSU). On cornus nuttallii.

R nodina mmiarea (Ach.) Kérber--wA: (')kanogan'ICO.: ( Dougl as, 1974) .

Ri nodina mucronatul a Magnusson--OR: \WWsco Co. (Rossman, 1992--
det. by Sheard). Arctic-boreal. '990-1050 m On plant debris and
soil: Mund and intermound comunities in biscuit scabland.
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Rinodi na sp. (undescribed?)--WA: Ckanogan Co. (Rvan, ASU). On
soi | . 1775 m. Montane forest. Thallus with bright yellow, K+
purple nmedul l a. Does not key out. ’

Rinodi na sp. (undescribed?) --WA: Ckanogan Co. (Rvan. ASU). , On
soil.. 1775 m Mntane forest. Does not key-out anong species
presently reported for North Anerica.

R nodi na Sp. --wA: Ckanogan Co. (Ryan, ASU). On rock. '6360 ft;
1925 m R L .

-8olorina crocea (L.) Aeh.--WA: Chel an ¢o.: (Thonson, 1984);
kanogan Co. (Inshaug, 1957; Douglas, 1957; Rvan, ASU). Yakinma
Co. (Rvan, ASU, _Suksdorf, wsu). Arctic-alpine. 1775-1950 m
Prefers noist seepage areas, below | ate snowbanks, in spring
seepages, over clay soils, but may also be found on frost boils
and in drier |imestone barrens (Thomson, 1984). On north side of
shaded rock. In one site in the Colunbia Basin where I have seen
it (Gkanogan Co., WA, it was abundant on, disturbed soils-in a
mont ane forest.

Sphaerophorus globosus V. gracilis (Hﬁll Arg ) Zahlbr.--WA:
Klickitat co. (Suksdorf, W8U). 2 -

S8porastatia testudinea (Ach.) Massal.--OR: Lake Co. (Rvan, ASU).
WA:  Yakima Co. (Rvan, ASU). 1860-1950 m Alpine. On acidic
rocks (basalt, andesite), on steep to overhanging surfaces.

S8quamarina lentigera (\Wber) Poelt (s. lato)--OR: Wasco CO.
(Rossman, 1992).. 990-1050 m On bare soil. Mound comrunity in
biscuit scabland. May include the "p+ yellow strain", which may
be same as S. kansuensis Magnusson '(from central A5|a not yet
reported from North Anerica);

Staurothele clopimoides (Arnold) Steiner--OR Harney Co
(Rosentreter). On pebbles. Artenmisia risida habitat. -.This may
be the sane as the "Staurothele sp." reported from ravine bottons
in biscuit scabland in Wasco Co., Oregon by Rossman (1992).

Staurothel e cf.. drummondii (Tuck.)- Tuck.--on- Klamath Co. -(’Rzan,
ASU). Lake Co. (Rvan, ASU). 4000-6000 ft. On basalt.

Staurothele fissa (Taylor) Zwackh. "(syn. s, lithina) ~-or: Kl amath
Co. (Rvan, ASU). Lake Co'. (Rvan, ASU . WA: Klickitat Co. .
(Suksdorf, WsU). Yakima Co. (Suksdorf, WSU). 4000-6200 ft. On
rocks in creeks, 'at |east periodically subnmerged. «

St aur ot héle fuscocuprea (Nyl.) Zsch.--WA: Ckanogan Co. (Howard,
1950; Dougl as, 1974).
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St aur ot hel e spp.

Stenocybe nmjor Nyl. ex Kérber--wWA: Klickitat Co. (Suksdorf, WSU-
-as Calicium eusporum). Yakima Co. (Rvan, WWB). 5000 ft. On
wood.

Stereocaul on _alpinum Laurer ex Funck--WA: Chel an Co. (Howard,
1950). kanogan Co. (Inshaug, 1957).

St er eocaul on _botrvosum Ach. --OR  Deschutes Co./Lane Co. (I nshaug,
1957).

St ereocaul on condensatum Hoffm --WA: (Okanogan Co. (Dougl as,

1974). Yakima Co—{Suksdorf, W8U).

St ereocaul on glareosum (Savicz) Magnusson--OR: Deschutes Co./Lane
Co. (Inshaug, 1957"). WA: Ckanogan Co. (Inshaug, 1957).

Stereocaul on tonentosum Fr.--OR Wasco Co. (Suksdorf, WSU. WA
kanogan Co. (Rvan, ASU). Yakinma Co. (Suksdorf, WsU). On soil or
nossy rocks. 1775-1825 m Montane to al pine. Sonetines grow ng

near gl aci ers.

St er eocaul on _vesuvi anum Pers. w. denudatum-OR Hood River Co.
(Suksdorf, WsU).

Stereocaulon sp. --WA: Klickitat Co. (Suksdorf, WBU--as S.
paschale).

Strancrospora moriformis (Ach.) B. Stein (Syn. Biatorella
noriforms) --WA Klickitat Co. (Suksdorf, WSU). On rotted,
prostrate tree trunk.

Teohronela arneniaca (DC.) Hertel & Ranbold--WA: Yakim Co.
(Rvan .ASU) . 1950 m On rock, on vertical face. Al pi ne.

Tephromela atra (Huds.) Hafellner--WA: "Klickitat Co.' (Davis,
herb. Davis; Suksdorf, WSU). 1600 ft. On basalt.., .

Texasporium sancti-jacobi. (Tuck.) N&dv.--OR: Jefferson Co. -
(Rosentreter). On the ground.- 2400 ft. Agropyron

spicatum/Festuca idahoensis grassland.

Thammolia subuliformis (Ehrh.) culb.--WA: Ckanogan Co. (Dougl as,
1974). Yakima Co. (Rvan, ASU). '1860-1950 m Alpine. On soil or
rock. e

Thammolia vermicularis (Swartz) Ach. ex Schaerer—--WA: Chelan Co.

(Dougl as, 1957). Gkanogan Co. (Inshaug, 1957; Dougl as, 1957).
Yaki ma Co. (Rvan, ASU). 1860-1950 m Al pi ne. Oon soil or rock.
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Thel omma ocel |l atum (Kérber) Tibell--OR Union Co. (Davis. herb.
Davis; Rosentreter). WA: Kittiats Co. 4100 ft; 450 m On
wooden fenceposts (including ones nmade from Larix). “Ponderosa

pine; Artem sia rigida/Poa grassl and.

Toninia aromatica (Turner ex Sm) Massal.--OR: Deschutes, Co.
(Pike & Rossman, OSC). 3000 ft... On moss. Juniper-sage desert.

Toninia ruginosa (Tuck.) Herre--OR: Harney Co. (Pike, 08C).
'Jefferson Co. (Rosentreter). Union Co. (Davis, herb. Davis). WA
Chel an Co. (Howard, '1950). Klickitat Co. (Suksdorf, W5U). 2400-
4500 ft. On soil over rock, sonetines on rock walls. Artemisia
tridentata ssp. wonm noensis with Agropvron spicatum and Festuca
i dahonesi s. oo .

Toninia sedifolia
Tonini a sp. ("will be' described by R Anderson", but has not
been; may have been described by Timdal)--OR: Wasco Co'. (Rossnan,

1992). 990-1050 m oOn bare soil. Mound conmunity in biscuit
scabl and. .

Toninia  spp.

Trauelia-sp--WA: Klickitat Co. (Suksdorf, WSU), On rock.'

Trapeliopsis granulosa (Hoffm ) Lumbsch--0oR: Deschutes. o
(Dunlap, OSC, Eslick, herb. Rosentreter). Kl amath Co, -(Rvan,
ASU). Lake Co., (Rvan, ASU). WA: Chelan Co. (Douglas, -1974).
Klickitat Co. (Pike, OSC, Davis, herb. Davis; Suksdorf, WSU).
Gkanogan Co. (Rvan, ASU, Douglas; 1974). Yakima Co. (Suksdorf

wsu). 500-8000 ft. On soil, rotten wood or |ogs, bark of'
Pseudot susa nenziesii, burnt stunps or |o0gs, or sometimes on
wood, including fenceposts.. Ponderosa pine-Grry oak-Doug fir

stand-on N-facing slope; nontane forest'.

Trapeliopsis cf. wallrothii (Florke ex Sprengel) Hertel &.G.
Schnei der --OR Jefferson Co. (Rosentreter). WA: Klickitat Co.
(Davis; herb. Davis; _Suksdorf, WsU). 400-2400 ft.: On noss or

"thin soil over basalt, soil, or rocky ground. Artenisia
tridentata ssp. wyomingensis with Adropyron soi catum and Festuca
i dahoensi s: This material is quite different from that found on

the California coast, which is typical T. walirothii according to
Nim s (pers. comm., 1993). .

Trenolecid atrata (Ach.) Hertel--WA: Yakima Co. (Rvan, ASU). 900
m. On basalt boulders, on gentle surfaces. Douglas fir:

Tuckermannopsis chlorophylla (WI!ld. in Humb.) Hale--OR Kl amath
Co." (Rvan, ASU). Lake Co. (Ryan, ASU). WA: Chelan Co. ' (Howard,
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1950). Kittitas Co. (Rwan, WWB). Klickitat Co. (Bike, OSC, Davis,
herb. Davis; Suksdorf, WSU--in packet with I._ _platyphylla).
Spokane Co. (Cooke, 1955; Thonson, 1984). Stevens Co. (Cooke,
1955; Thonson, 1984). Witman co. (Cooke, 1955; Thonson, 1984;

Bi gl ey, WAB, sayce, WSU). Boreal-temperate. 400-6400 ft.; 1925-
1930 m Usually on twigs of various trees, including Abies
concolor, Juniperus occidentalis. Pinus oonderosa,, Pseudotsuga
menziesii; sonetinmes on wooden fenceposts;, occasionally on rock
(steep faces). Ponder osa pine-Garry oak-Doug fir stand on N-
facing sl ope; ponderosa pine-Doug fir; fir-Doug 'fir forest;

Tuckermannovsis fendleri (MNyl.) Hal & WA Yakina Co: (Ran, WWB).
3000 ft. On bark of__Pinus.

Tuckermannopsis nerrillii (Du Rietz) Hale--OR Deschutes Co.
(dlovd, Pi k e OSC, Eslick, and Rosentreter). Jefferson Co.
(Rhoades, -WWB). Klamath Co. (Rvan, ASU). Lake Co. (Rvan, ASU).
Union Co. (Rosentreter). Wasco Co. (Rossman, 1992). WA: Chel an
Co. (Howard, WIU). Ferry Co. (Haward, WIU). Kittitas Co.
(Becking, and Howard, WU, Rvan, ASU). Klickitat Co.(Davis, herb.
Davis; Pike, OSC, Goward, UBC, Suksdorf, WsU). GCkanogan Co.
(Rhoades, WAB). Spokane Co. (Suksdorf, WU, Cooke, 1955--as

' ' ' . Wiitman Co. (Howard, WU, Cooke, 1955--as

. Yakima Co. (Howard, WU, Rvan, WAB). 400-
8000 ft; 300-1950 m On twigs of Abies concolor, Juniperus

occidentalis, Larix, Pinus contorta, P._oonderosa, Pseudotsuaa
nenzi esii Tsuga, and other conifers. Ponderosa pine-Garry oak-.

Doug fir stand on N-facing slope; open mxed forest; biscuit
scabl ands; ponderosa pine with Ceanothus velutinus understory.

Tuckermannopsis orbata (Nyl.)' Lai--OR Lake Co. (Rvan, ASU). WA
Ferry Co'. (Howard, WU -as Nephromopsis ciliaris). Klickitat Co.
(Pike, 0sSC). Gkanogan Co. (Mwnahan, 'WAB). 3100~6200 ft.' On
Pseudot suga nenziesii. Ponderosa pine-Garry oak-Doug fir stand
on N-facing. sl ope.

Tuckermannopsis pallidula (Tuck. ex Riddl e) Hale--WA: Kittitas
Co'. (Howard, WTU;_Rvan, ASU). Klickitat Co. (Davis, herb. Davis;
Goward, UBC; ' Suksdorf. WBU). Yakima Co. (Rvan, ASU). 2000-3200

ft; 90 m,. On_Rinus oonderosa, Pseudotsuga and other conifers.
Open canopy pine-Doug fir; ponderosa pine.

Tuckermannopsis platyphylla (Tuck.) Hale--OR Deschutes CO
(Llovd, OSC). Klamath Co. (Rvan, ASU). Lake Co. .(Ryan, ASU). WA
Colville National Forest (Zampbra, UBC). Ferry Co. (Howard; WIU).
Kittitas Co. (Anderson., WU, Pike, OSC, Rvan, WM). Klickitat Co.
(Howard, WIU; Suksdorf, WsU). Pend Oeille Co. _(Hope, WsU).
Spokane Co.' (\Agner, OSC, Cooke, 1955). Stevens Co. (Cooke,
1955). Wiitman Co. (Wagner, OSC, Bigley: WW, Cooke, 1955).

Yaki ma Co. (Rvan, ASU,.WWB). 2000-5808 ft. 730-2000 m On
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Abies amabilis, A. concolor, Larix and Pinus contorta (| ower dead
linbs of 8-10’ trees in 35 year old stand); on Pinus ponderosa,

Pseudot suaa, and other conifers; on Crataeuus douslasii; on wood,
i ncl udi ng fenceposts. M xed ponderosa pine-Doug fir forest; open

‘Crataequs conmunities) Pseudotsuga/Physocarpus halvaceus
communities.

Tuckermannopsis subalpina--wa: Ckanogan Co. (Douglas, 1974).
Yaki ma Co. (Rvan, WAB; Suksdorf, WSU). 5000-5600 ft. On shrubs
(probably Vaccinium sp.).

Unbilicaria anericana Poelt & Nash--OR Lake Co. (Rvan, ASU--
determ ned by Poelt & Nash).' WA: Pend Oreille Co. (Poelt & Nash,

19|9|3).' Boreal to tenperate. Montane Forest. See notes under U.
vel |l ea.

Urbi | i cari a angqulata Tuck.--WA: C(kanogan Co. (Inshaug, 1957).
Spokane Co.? (Thomson, 1984; dot is on border wth |daho).
Boreal to tenperate. On very exposed, dry rocks.

Unbilicaria cf. caroliniana Tuck. --WA: Ckanogan Co. (Rvan, ASU).
On boul der. 5060 ft; 1825 m Montane forest.

Unbilicaria decussata (Vill.) zahlbr.--OR Hood.River/Wasco Co.
(Thonson, 1984): Lake Co. (Rvan, ASU). wWallowa Co. (Inshaug
1957, Thonson, 1984). wa: Ckanogan Co. (Inshaug, 1957; Thonson,
1984). Arctic-alpine. 6480 ft. Prefers bird perches, etc.
(Thonson, 1984).

Unbilicaria deusta (L.) Baumg.--OR Hood River/Wasco Co.
(Thomson, 1984). WA: Chel an . (Howard, 1950). Ferry Co.
(Thonson, 1984).. oOkanogan Co. (Ryan, ASU). Boreal-arctic.. 1775
m On acid rocks particularly in rills or water channels on the
rock face, in the open or in partial shade (Thonson, 1984).

Mont ane forest..

Urbilicaria hirsuta (8wartz ex Westr.) Hoffm--WA. Gant Co.
(Nash, ASU). -on basalt.

Umbilicaria hwerborea (Ach.) Hoffm.--OR: Baker Co. (Rvan, ASU).
Deschutes Co. (Sundbergq, WU, Rvan, ASU). Harney Co. (Sunberg,
WU, Rhoades, wwB). Hood River/Wasco Co. (Thonson, 1984). Klamath
Co. (Rvan, ASUY . Klamath/Lake Co. (Thomson, 1984). Lake Co.

(Rvan, ASU, Davis, herb. Davis--typical form + "U. intermedia"
fornm. wWallowa Co. (Inshaug, 1957; Thomson, 1984). Wasco Co.
(Rossman, 1992). WA: Chelan Co. (Kl avin, WAB; Howard, 1950).
Ferry Co. (Howard, WU, Thonson, 1984). Lincoln Co. (Thonson,
1984, Rosentreter). Ckanogan Co. (Price, WU, Monahan, and
Rhoades, WAB; Rvan, ASU; Inshaug, 1957).. Spokane Co. (Howard,
WrU) . Wiitman Co. (Howard, WU, UBC, _Sacye, WSU, Thonson, 1984).
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Arctic-alpine to boreal. 2900- 6975 ft; 910-1050 m On andesite,
basalt, or other acid rocks; usually on |larger boul ders or
outcrops, but occasionally on small rocks. Pinyon-juniper-
sagebrush; ravines in biscuit scabland; ponderosa pine-big
sagebrush; Artemi sa riqgida habitat;-Artem sia tridentata ssp.
vasevana/ Festuca idahoensis; lava fields in mxed conifer forest;
sonetimes on'ridgetops. Mich of'the material from the Cascades
is small and atypical, approaching U__polyphylla; the name "U.
intermedia" has been applied to such specinens.

Unbilicaria kraschenninikovii (Savidz) Zahlbr.--OR Baker Co.
(Paloer, ASU). Deschutes Co. (bunlap, OSC). Harney Co. (Rhoades,
WWB) .- Hood River/Wasco Co. (Thonson, 1984). Lake Co. (Ryan, ASU).
Lake/ Harney Co. (Thonson, 1984). Kl amath/Lake Co. (Thonson,.
1984). Lake Co. (Davis, herb. Davis). Wallowa Co. (Inshaug, 1957;
Thonson,. 1984). WA Chelan Co. (Martin, WAB). Ferry Co.
(Thonson, 1984). Gant Co. (Nash, ASU . Spokane Co. (Thonson,
1984). Yakima Co. (Rvan, ASU, WwWB). Arctic-al pine. 3800-6350 ft;
1200- 1860 m On basalt, andesite, schist, or other acid rocks,
on horizontal to vertical surfaces. Sagebrush steppe; al pine.

Unbilicaria phaea Tuck.--OR -Baker Co. (Palner, and Ryan, - ASU).
Deschutes Co. (Koutskv, 0SC). Harney Co. (Rhoades, WMWB). Kl amath
Co.. (Thonmson, 1984; _Rvan, ASU). Lake Co. (Thonson, 1984; Rvan,
ASU). Wasco Co. Sundberq, WU, Thonson, 1984; Rossman, 1992). WA
Asotin Co. (Jones, WTU; Thonson, 1984). Chelan Co,. (Haward, WU,
Thonson, 1984). Colunbia Co. (Howard, WIU). Ferry Co. (Thomson,
1984). Grant Co. (JTucker & Tucker, WU). Klickitat Co. '

WsU; Davis, herb. Davis--unusally large thallus; Thonson, 1984).
Spokane Co. (Thonson, 1984). walla Walla Co. (Thonson, 1984).
Wii tman Co., (Howard, WIU; MWagner, WU, Thonson, 1984). Yakinma Co.
(Howard, WIU; Rvan, WAB). Boreal to tenperate. 400-6800 ft; 600-
1050 m On exposed, hot, dry rocks (basalt, etc.). On stones in
the stone rings and .on boulders, in Artenmisia
tridentata/Aqropyron_soi catum comunity in biscuit scabland;

juni per'desert; sonetinmes near creeks.

Unbilicaria polyphylla (L.) Baumg.--OR: Klamath Co. (Rvan, ASU).
WA: Chelan Co. (Thomson, 1984). Klickitat Co.? (Thonson, 1984,
dot is on border with Oregon). Klickitat Co. (Suksdorf, WBU).
Spokane Co. (Thomson, 1984). Wi tnman Co. (Thonson, 1984). Yakim
Co. (Howard, WU). Arctic-alpine to boreal. 6200 ft; 1900 m. On
acid rocks, preferably along rills. Mont ane forest.

Unbilicaria polyrhhiza (L.) Fr.--OR Kl amath Co. (Rvan, ASU). WA
Klickitat Co. (Howard, WU, Davis, herb. Davis; Thonson, 1984).
Ckanogan Co. (Rvan, ASU. Pend Oeille Co. (Thonson, 1984).
Spokane Co. (Thonson,' 1984). Arctic to tenperate. 400-6360 ft.
On acidi ¢ rocks. Subalpine.
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Unbi licaria proboscidea (L.) Schrader--WA: Ganogan Co. (I nshaug,
1957; Dougl as, 1974).

Unrbilicaria torrefacta (Lightf.) Schrader--OR Kl amath Co.
(Thomson, 1984; Rvan, ASU). Lake Co. (Thonmson, 1984; Rvan, ASU).
WA: Chelan Co. (Howard, WTU). Ferry Co. (Howard, WU; Thonson,
1984). Klickitat Co. (Davi's, herb. Davis; Suksdorf, WSU).
Ckanogan Co. (Inshaug, 1957, Monahan, WAB; Rvan, ASU). Yakina Co.
(G eason, WU, Rvan, WWB). Arctic-al pine. 400-6480 ft. On basalt
or other acid rocks in exposed places. Mont ane forest.

Unrbilicaria vellea (L.) Ach. --OR Hood River/Wasco Co. (Thomson,
1984). Wheeler Co. (Ryan, ASU). WA: Chelan Co. (Howard, 1950;
Thonmson, 1984). Ferry Co. (Thonson, 1984). Gant Co. (Nash, ASU).
Ckanogan Co. (Douglas, 1974; Thonson, 1984; Dube, and Rhoades
WWB). Pend Oeille Co. (No collector aiven, WU, WWB; as U.
manmul ata). Spokane Co. (Howard, WU . Witmn Co. (Thomson,
1984). Arctic to tenperate. On either open or shaded cliffs,
often near shores (Thonson, 1984); on basalt, or soentines
conglonerate rock. 4400 ft; 910-1600 m. Pinyon-j uni per
comunity; pine woodl and. Many of these, especially from | ower
el evations, are likely to 'be U__americana; true U_vellea is
arctic-al pine, and apparently occurs mostly east of the Rocky
Mount ai ns, although it has been found in the high Sierras of
California (Poelt & Nash, 1993).

Urbilicaria wvirginis Schaerer--oOR: Deschutes co./Lane Co.
(I'mshaug, 1957). Harney Co. (Pike, OSC). wallowa Co. (I nshaug,
1957; Thomson, 1984). WA: Klickitat Co. (Thonson, 1984).
Ckanogan Co. (Inmshaug, 1957; Thonson,. 1984). Spokane Co.
(Thomson, 1984). Walla Walla Co. (Thonson, 1984). Yaki ma Co.
(Suksdorf. WwWsU--det. Ll ano; Thomson, 1984; Rvan, ASU). Arctic-
al pi ne. 9900 ft; 1950 m On rocks: In ny experience, at |east
in California, the species is confined to dry but very

shaded/ sheltered habitats (e.g., under overhanging cliffs or
boul ders) in the -alpine. Thonson's records need to be confirmed,
because' many of these counties would appear to have only rather
| ow el evation steppes or grasslands.

Usnea cavernosa Tuck.--OR Hood River/Wasco Co. (Thonson, 1984).
Bor eal -t enper at e. On trees, mainly conifers but also on

har dwoods; prefers conditions wth high atnmospheric humdity.
The identity and locality of the material cited by Thonmson need
to be checked. .

Usnea filipendula Stirton (S. lato)--OR: Kl amath Co. (Thonson,
1984). Umatilla Co. (Thonson, 1984). WA: Asotin Co. (Thomnson,
1984) . Bor eal -t enper at e. On conifer and hardwood trees.

Usnea lappomica Vainio--OR Kl amath Co. (Rvan, ASU). 4600 ft.
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On Cercocarous ledifolius. The taxonony and nonenclature of this
conplex is currently a ness.

Usnea substerilis Mot.--WA: Walla Walla Co. (Thonson, 1984').
Boreal -tenperate., On trees and. shrubs. Egan (1987) treats this
as a synonym of U. lapponica, but that may not, be the case.

Usnea sp. (U. _subfloridana group)--WA: Klickitat Co. ‘(Suksdorf,
WBU--as U. _ceratina). On trees.

Verrucaria aquilella Nyl.--WA: Klickitat Co. (Suksdorf VWBU). On
smal | stones on the ground. Ildentification needs to be checked.

Verrucaria sp. -——WA: Yakima Co. (Ryan, WAB). 4000 ft. On
subnerged rock.

Verrucaria nigrescens Pers.--OR: Wasco Co. (Rossman, 1992).
Klickitat Co. (Suksdorf, WsU). 990-1050 m On small stones at
ground level. Mund and intermound communities in biscuit
scabl and. | dentification needs to be checked.

Verrucaria spp.

Vul picida canadensis (Rasanen) --OR Deschutes Co.
(LLovd, OSC). Jefferson Co. (Chanbers, Hickman,.and Averill, OSC,
Rhoades, WAB; Schofield & lviord, UBC--verif. by Mattsson).

Kl amat h Co. (quskv, OSC, Rvan, ASU). Lake Co. (Rvan, AsU).
Union Co. (Davis, herb. Davis). Wallowa Co. (FEredricks, OSC).

WA: Chelan Co. (Howard, WU -as "“cCetraria juniperina"). Kittitas
Co. (Howard, Jenkins, Johnson, Anderson., and Thonson, WTU; pike,
OSC, Rvan, AsU, WwB). Klickitat Co. (BlLanchard, WAB; Davis, herb.
Davis; Suksdorf, WsU). Pend Oreille Co. (No collector aiven, WAB;
Hope, WSU). Spokane' Co. (No_collector given, WU, Wagner, OSC,
UBC, Piper, WBU, Cooke, 1955--as "Cetraria juniperina"). Stevens
Co: (Cooke, 1955--as "Cetraria juniperina"). Wiitnan Co. (Wagner,
OSC, Bialev, WMB). Yakima Co. (Howard, WU, Pike, OSC, Rvan,

ASU) . 400-5880 ft.; 600-1750 m On twigs or branches of Larix
,and Pinus contorta (lower dead |inbs and branches of 8-10" dbh
trees'in 35 year old stand), P._ ponderosa, Pseudotsuga menziesii,
Tsuaa and other conifers; on twgs of Salix; on fence posts.

Open ponderosa pine woodl and; m xed ponderosa pine-Doug fir.
forest; ponderosa-|lodgepole pine forest; Tsuga/Pachistima.

Vulpicida pinastri (8cop.) --WA: Ckanogan Co. (I nshaug,
1957; Thonson, 1984). Bor eal -t enper at e. On bark or wood,
usually of coni fers.

Xant hoparnelia col oradoensis Hale--OR: Harney Co. (Pike, OSC).
3600 ft. On soil. Fl at, wi nd-swept, gravelly areas, Jjuniper-

sage desert on gentle, E-facing sl ope.
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Xant hoparnel i a conspersa (Ehrh. ex Ach.) Hale (s. |ato, including
“y. isidiata")--Although it is possible that this species in the
current restricted sense may well occur in the Colunbia Basin,
nost ol der collections are probably other species; the isidiate
ones (e.g., from Yakima Co., Washington, collected by Howard) are
probably X. mexicana or X. plittii.

Xanthoparmelia cumberlandia (Gyel nik) Hale--OR Grant Co.
(Goward, UBC). R amath Co. (Ryan, ASU). Wieeler Co. (Goward,
UBC). WA: Kittitas Co. (Goward, UBC). Klickitat Co. (Ryan, ASU,
Davis, herb. Davis). Lincoln Co. (Goward, UBC). 350-400 ft; 60-
1300 m On basalt.outcrops; sonetines spreading onto soil or
noss. Festuca grassland; Artemisia-Atriolex-grassland; big
sagebrush steppe; vol canic scabland. Although this species mght
very rarely occur on wood or bark (on or near the ground), it
primarily saxicolous (to occasionally mnuscicolous or
terricolous). The report of this species as being comon on
juni per and sagebrush in all communities of biscuit scabland
(Rossman, 1992) seens very suspicious and needs to be confirned.

Xanthoparmelia mexicana (Gyelnik) Hale--OR Kl amath Co. (Ryan,
ASU). WA: Asotin Co. (Rvan, ASU). Colunbia Co. (Rvan, WB).
Klickitat Co. (Rvan, ASU. 4300 ft; 365-550 m On basalt,

sonetinmes on horizontal surfaces, sonetinmes on NE-facing.col umar
cliffs. Gak woodl and.

Xanthoparmelia norchl orochroa Hale--OR Ml heur Co. (DeBolt;,
herb. Rosentreter). Oon soil. 1768 in.

Xanthoparmelia D ittii (Gyelnik ex D. Dietr.) Hale--OR Baker Co.
(Palmer, ASU). Deschutes Co. (Rvan, ASU). Grant Co. (Rvan, ASU).
Harney Co. (Pike, OSC). Jefferson Co. (Rosentreter). Malheur Co.
(Rosentreter). Wasco Co. (Rossman, 1992). WAI Kiickitat Co.
(Davis, herb. Davis). 300-4000 ft; 990-1050 m On gravel and
l'arger rocks (andesite, basalt, schist, and other acidic rocks).
Juni per-sage desert; biscuit scabl and; grassland;. Artenisia
tridentata ssp. wyomingensis wth Aqropyron spicatum and Festuca
i dahoensi s.

Xanthoparmelia som oensis (Gyelnik) Hale--WA: Asotin Co. (Rvan,
ASU) . 2425 m On basalt.. ldentification needs to be checked.

Xant hodarnelia taractica (Krempelh.) Hale--OR Wasco Co.
(Rossman; 1992). WA: Garfield/ Witman Co. (Thomson, 1984).
Klickitat Co.? (Thomson, 1984; dot is'on border with Oregon).
Lincoln Co. (Rosentreter). Pend oreille Co.? (Thomson, 1984; dot

is on border with Idaho). Arctic to tenperate. 990-1050 m: On
basalt or other acid rocks in-full sun. Bi scuit scabl and;

Artemisia risida habitat. Identification needs to be checked.
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Xanthoparmelia sp. (described by Hale, first collected from
Montana in 1977)--OR: Wasco Co. (Rossman, 1992). 990-1050 m On
rock in biscuit scabl and.

Xanthoria candelaria (L.) Th. Fr. (s. lato)--OR: Baker/Wallowa
Co. (Thonmson, 1984). De&chutes Co. (Pike, OSC). Harney Co.
(Rosentreter--as "X. fallax v. candelaria"). Klamath Co.

ASU). Lake Co. (Rvan, ASU). Ml heur Co. (Rosentreter). Wallowa
Co. (Pike; OSC). Wasco co. (Pike, et al., OSC, Rossman, 1992).
WA: Asotin Co: (Thomson, 1984). Colunbia Co. (Haward, WIU). Ferry
Co. (Howard, WTU). Garfield Co., (Howard, WU). Gant Co.
(Thonmson; and Tucker & Tucker, WU). Kittitas Co. (.Johnson, WU).
Klickitat Co. (Howard, WU, Davis, herb. Davis--X_ fulva;
(Suksdorf, WBU--as "X. candelaria v. pygmaea"). Ckanogan Co.
(Erve, WIU). Spokane Co. (Howard, WTU; Thomson, 1984). Whitman
Co. (Howard,.WU, Cooke, 1955; Thonson, -1984). Yakinm Co.
(Howard, WIU; Rvan V\W\B) Probably mai nly boreal -tenperate, to
arctic. 900- 6000 ft 990-1150 m On hardwood' trees (including

"Carolina.poplar", Acer neaundo, Anmelanchier, Populus

trichocarpa, Quercus aarrvana, Robinia pseudacacia) and _
gymnosperms (Juniperus occidentalis, Pseudotsusa menziesii. Thuia

plicata), shrubs (including Artenisia, and Gavia spinosa), wood
(including ol d fenceposts), rocks (including tonbstones, and
basalt cliffs), and over nobsses; sonetinmes on cow dung; sonetines
on bone; sonetines on rock. Artemsia tridentata ssp.
tridentata/Agropyron spicatum shrub- st eppe;
Sarcobatus/Grayia/Artemisa shrub-steppe; biscuit scabland; m xed
conifer forest; open ponderosa pine-cottonwod woodl and. Most  of
these records are probably based on X_ fulva, but careful study
is required.

Xanthoria elegans (Link) Th. Fr.--OR Baker Co. (Palner, ASU).
Deschutes Co. (Thonson, 1984; Rhoades, WMB). Harney Co'.
(Sundberg, WTU; Pike, OSC). Hood River/Wasco Co. (Thonmson, 1984).
Klamath Co. (Ryan, ASU). Lake Co. (Davis, herb. Davis; Ryan,
ASU). Thomson, 1984). Mal heur Co. (Rosentreter; McCune). Wheeler
Co. (Thomson, 1984). WA: G ant Co. (ITucker, WU). Kittitas Co.
(Anderson, WU). Klickitat Co. (Suksdorf, WBU). GCkanogan Co.
(Howard, WIU; Rhoades, WWB; Dougl as, 1974). Yakima Co. (Haward,
WU, Ryan, ASU, WM, Suksdorf, WsU). Arctic to tenperate. 1054-
6800 ft; 130-1860 m On siliceous rocks (e.g., basalt, andesite,
schist) and cal careous rocks, often on outcrops or cliffs
enriched by bird or mammal excretions; on old bones, and
occasionally on old wood; sonetines on nbsses. On horizontal to
vertical surfaces. Sagebrush areas; juniper-sage desert;

Artem sia arbuscula site; al pine.

Xanthoria fallax (Hepp in Armold) Arnold--OR Crook Co. (Thonson,
1984). Deschutes Co. (Rhoades, WWB; Eslick, herb. Rosentreter).
Harney Co. (Sundberg. WU). Lake Co. (Rvan, ASU). Malheur Co.

64




Mast er species |ist

(McCune). Weeler Co. (Rosentreter). WA Gant Co. (Rosentreter).
Kittitas Co. (Pike, OSC. Ryan, WAB). (kanogan Co. (Rhoades, WB).
Whitman Co. (Ryan, WAB). Yakima Co. (Howard, WU, Ryan, W\B).
Boreal -tenperate. 1054-8000 ft; 900-910 m On trees (Populus
tremul oides [partly on "bird scars"], and P. trichocaroa), shrubs
(Artemisia; Celtis reticulata) and rocks, occasionally on noss or
old wood. M xed cottonwood-ponderosa pine forest. -

Xanthoria fulva (Hoffm) Poelt & Petuschnig--Many, if not all,
records of _X. candelaria from the Colunbia 'Basin (and G eat
Basin) may be this species; specinmens from |daho and Nevada in
herb. Rosentreter was determned as X. fulva by Poelt. The

speci es seens to be internediate in general appearance-between X.
candel aria and X. fallax, but can also be fertile (at a gl ance

resenbling X. polycarpa).

Xanthoria polycarpa (Hoffm) Rieber (s. 1lato)--or: Baker Co.
(Rosentreter). Deschutes Co. (Pike & Rossman, OSC). G ant Co.
(Rosentreter). Harney Co. (Rhoades, WAB). Lake Co. (Younq, WTU:
Davis, herb. Davis; Ryan, ASU. Umatilla/Wallowa Co. ( Thonson;'
1984). Union Co. (Davis, herb. Davis; Rosentreter). Wasco Co.
(Pike, et al., OSC, Rossman, 1992). WA: Chelan Co. (Howard, WU).
Franklin/ Garfield Co. (Thomson, 1984). Kittitas Co. (Johnson;
WTU). Klickitat Co. (Suksdorf WSU). Lincoln Co. Rosentreter).
Spokane Co. (Thomson, 1984). Witman Co. (Rvan, ; Bislev, WWB;
Beattie, WBU, Cooke, 1955). Yakima Co. (Loretta, WU, Ryan, WWB).
Boreal to subtropical. 2000-5300 ft; 600-1050 m On stens and
branches ' (living or dead) of Al nus, Crataequs douslasii,
Juniperus occidentalis, coniferous trees (Abies concolor,

Pseudot suaa menziesii) and hardwood trees (Populus tremnul oides,"
P. trichocarpa) and shrubs (Artenmisia risida, A tridentata, Rosa
sp., and others)'; on wood. Biscuit scabland; Palouse grassland.
Artemisia tridentata ssp. tridentata/Aqropyron SOi catum
Artenisia tridentata. sSsp. vaseyana/Festuca idahoensis; A. rigida
habitat. This-may be a conplex of species.

Xanthoria sp. ("X. adscendens'" Davis in herb.) --OR Lake Co.
(Davis, herb. Davis). 4800 ft. On noss on basalt. This may
possibly be a "somatic hybrid" between Xanthoria sp. and Phvscia
adscendens, arising through sharing of algae during early

devel opnent .

Xanthoria sp. --WA Gant Co. (Jones, WSU -as "Teloschistes
lychneus"). On Artenmisia tridentata and Grayia spinosa;
"common". This taxon is simlar to X polycarpa but wth very
m nut e | obes.

Xylographa abietina (Pers.) Zahlbr.--OR Lake Co. (Ryan, ASU).
WA: Klickitat Co. (Suksdorf, WsU). 4000 ft; 2000 m GCkanogan Co.
(Ryan, ASU). Yakima Co. (Howard, WU). 1775 m On rotting
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conifer wood (Abies concolor), old prostrate oak trunks, bleached
sticks. Mont ane forest.

Xylographa hians Tuck.--OR Lake Co. (Rwan, ASU). WA: 2000 m On
wood of, _Abies concolor A Suksdorf specinmen from Klickitat Co.
Washington, .in WSU, labelled "co-type" (syntype) appears quite
different fromthe species as it has been described in the
literature, and in.fact does not | ook |ike' a Xvloarapha at all
However, the species has not been lectotypified,. and there may be
ot her syntypes that nore closely fit the type description.

Zylographa vitilago (Ach.) Laundon--WA; Ckanogan Co. (Ryan, ASU)
On conifer wood. 1775 m Montane forest.
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maj or speci es Lons 4o the

MASTER SPECIES LI ST

In the introduction to this docunent, state that "Nonencl ature
generally follows Egan (1989-1991)".

In this list, | "did not convert all of the elevations to neters,
and | also did not get around. to putting in province nunbers, but
| cannot afford to spend any nore tine on this. Mst of the
information on elevations and provinces is available in the
"Col | ecting Data" docunents.

Use a gl obal replace comand to change "WSU" to "WS" (the correct
acronym for that. herbariun).

Taxa not previously on the list are in bold; the other changes
are corrections or additions to information about taxa already on
the |ist. | have concentrated on addi ng new taxa, new counti es,
and new substrates, rather than detailed information on habitat,
or additional localities or collectors fromthe sanme counties.

Ahtiana sphaerosporella--OR: Deschutes Co (Pike, OSC). WA
kanogan Co./Watcom Co'. (Glew, unpublished). On PRinus contorta;
preferred host is Pinus albicaulis according to Goward; al so

found on Abies lasiocarpa and Larix lvallii according to Vitt, et
al . (1 988) :

Bellemeyea subsorediza (Lynge & Schol.) R Sant.--WA: Okanogan
co.: Slate Peak (Glew, unpubl.) . On rock. Al pi ne.

' ' --WA: Okanogan Co./Whatcom Co. (Glew, unpubl.)
Subal pi ne.
m- - WA: Okanogan Co./Whatcom Co. (Glew, unpubl .).
Subal pi ne.
Brvoraa trichodes ssp. amexicana--WA: Ckanogan Co.: Slate Peak
(Glew, unpubli shed). Subal pi ne.
Caloplaca tiroliensis--WA: kanogan Co.: Slate Peak (Glew,

unpubl i shed).
. Loz- - On b g |

Cladina ciliata f. tepuis (Fldrke) Ahti--WA: Ckanogan Co.: Slate
Peak (Glew, unpublished). On soil. Al pine.

Dermatocarpon luriddm--WA: Ckanogan Co./Whatcom Co. (Glew,
unpubl.) . Al pine.



major species

Dermatocarpon reticulatum--WA: Okanogan Co /Whatcom Co. (Glew,
unpubl.). Alpine.

Euopsis granatina (Sommerf.) Nyl.--WA: Yakima Co. (Howard, 1950).
On rock. 2557 ft.

(Batsch) Zahlbr.: WA: Yakima Co.: Boulder Cave
(Howard, 1950). On rock. :

"Haematomma pacificum Hasse"—~Accord1ng to Egan (1987), the
identity of this taxon is "uncertain'. OR: Hood River Co. (J.
Davis) . On Pseudotsuga. 120 m.

Hypoavmnia rugosa--Delete (the one record is based on
misidentification of H. occidentalis)

Japewia tornoensis--WA: Yakima Co. (Pike, 0SC). 900 m. ‘Mixed
conifer forest with Pinus ponderosa.

--N.E. Mountains, WA (several localities
shown by Brodo, 1984).

Lecapora intricata (Ach.) Ach.--WA: Okanogan Co./Whatcom Co.
(Glew, unpubl.). On rock. Alpine.

Lecanora pacifica--Columbia Plateau, WA (Brodo, 1984--probably
Whitman Co.)

Lecidea atromarginata Magn.--WA: Okanogan Co.: Slate Peak (Glew,
unpubl.). On rock. Alpine.

Lepraria neglecta--OR: Crook Co. (Rike, 0SC). Deschutes Co.
(Christy, and Rike, OSC). _

Leprocaulon subalbicans (Lamb) Lamb & Ward--WA: Okanogan
Co./Whatcom Co. (Glew, unpubl.). On soil, etc. Alpine.

--OR: Lake Co. (Pike, 0SC). On Grimmia and
Tortula. 1400 m.

Lgnha:;a_gglumb;ana——OR Lake Co. (Andrews, OSC). On old boards,
and on Tsuga mertensiana.

bari lpina--0n . 3 lis.

Melapnelia elegantula--OR: Crook Co. (RPike, OSC). WA: Kittitas
Co. (Pike, 0SC). On Puxrshia tridentata.

Melanelia exasperatula--WA: Kittitats Co. (Rike, 0SC).
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maj or species

el --WA: Ckanogan Co.: Slate Peak (dew,
unpubl . ). Al pi ne.

Melaspilea proximella (Nyl.) Nyl. ex Norrlin--WA- Klickitat Co.
(Suksdorf, W5). On root (wood) of PBseudotsuaga.

Mvcoblastus arjusiparius (L.) Norman-- OR Deschutes Co. (Pine
Mount ai n) ( EGss®Y , Jefferson Co. (3 m Wof Cold Spring
Canp) (Rike, OSC). PRinus pondexosa forest..

‘ ic] subtile--WA: Yakima Co. (34) (pike, OSC). On
Pseudotsuga.

Neofuscelia Jloxodes--OR: Crook Co. (Rike, OSC). Lake Co.' (pike,
0SC). 1400 m Hi gh desert (Juniperus occidentalis, etc.).

Neofuscelia subhosseana--OR: Lake Co. (Pike, OSC).
Peltigera didactvla--OR: Jefferson Co. (Topik, OSO).

i _ --WA: Ckanogan Co.: Slate Peak (dew,
unpubl . ). Al pi ne.

Phaeophvscia sciastra--Juniper-sage desert.

Phvscia adscendens--WA: Kittitas Co. (Pike, OSC). On Populus
trichocarpa.

Phvscia aipolia--OR: Lake Co. (pike, 0sC). 1400 m' On
Crataegus. Hi gh desert with sagebrush, juniper and ponderosa
pi ne.

Physcia callosa--"1400 ft" should be "1400 m".

Physcia cascadensis--WA: Wiitman Co. (Wagner, OSC).

Phvsconia detersa--On Purshia tridentata.

Rhizocarpon bolanderi--OR: Lake Co. (Pike, OSC). 1400 m
lélé%zmawmhimm-—om Deschutes Co. (pPike, OSC). 6730

Rhizocarpon grande--OR: Lake Co. (Pike, 0SC). 1400 m
Rinodina confragosa--OR: Lake Co. (Pike, 0sSC). On rock. 1400 m

"Thermutis velutina (Ach.) Fries"--| am not sure about these
particular records, but | do know that at |east sone of what



major species
Howard identified as this species is actually Pseudephebe

pubescens. WA: Ferry Co.: Boyds (Howard, 1950). Yakima Co.:
Dewey Lake (Howard, 1950). On rock. 1470-4800 ft.

Umbilicaria arctica (Ach.) Nyl.--WA: Okanogan Co.: Slate Peak
(Glew, unpubl.). On rock. Alpine.

Umbilicaria cylindrica (L.) Del.--WA: Okanogan Co.: Slate Peak
(Glew, unpubl.). On rock. Alpine.

Umbilicaria havasii Llano--WA: Okanogan Co.: Slate Peak (Glew,
unpubl.). On rock. Alpine.

Umbilicaria phaea--WA: Kittitas Co. (Pike, 0OSC). 1400 m.
Umbilicaria phaea v. coccinea Llano--OR: Crook Co. (Rike, OSC).
Oon vertical and horizontal surfaces on N-facing slope. High
desert with Juniperus, Pinus ponderosa, and Pseudotsuda.
Xanthoparmelia plittii--OR: Lake Co. (Rike, OSC). 1400 m
Xanthoria “"candelarig"--2900 m.

Xanthoria fallax--On Purshia tridentata.



3. COLLECTI NG DATA
(AND ECOLOG CAL _GROUPS)

The additions are nostly from collections by John Davis (which I
did not include before because | was waiting for locality data
that | just received fromhin, and one set of collections from
GSU (which.1 just discovered ny notes on by accident, msfiled
under grazing of Collomia in Californial). Some of these.OSU
collections are probably already in the original docunent, since
many of them are duplicates, but others are not.

These-docunents still don't include all‘collections |I've seen or
read about, but, | have to stop sonewhere.
Li kewi se, | have nade only a prelimnary attenpt to integrate the

added, collections into the system of zones' and comunities | used
in the original docunents.

*Elevations:' A few elevations of localities from OR that are
given 'in Ecol ogi cal G oups docunents but not in Collecting Data

docunment may be incorrect. See notes at beginning of each of the
three main subsections below, you can use "search”™ for the
localities to fill in the mssing info. The info. needs to be

cross-checked anong the three docs, and also wth Ecol ogical
"Goups and Localities doc. In nost cases the discrepancies are
slight, and don't matter nuch unless you need to cross-check

bet ween Ecol ogi cal G oups docs and Collecting Data docs. That's
about all | can do about this problem for the nonent. | have
EBSt of the localities circled on ny Atlas & Gazeteers for WA and

*Interpretation of veuetation: Generally in the Ecol ogica

G oups docunents | treated m xed conmunities under the higher
el evation zone (e.g., Juniperus—-Artemisia under Juniperus), but
al so nmentioned species found on [ower-zone species” (e.g.,

Artem sia) under the |ower zone.




CORTICOLOUS/LIGNICOLOUS

Elevations pencilled in on nv printout:
Mal heur Gane Refuge, 1440 m Glner, 500 m \Wite Sal non,
60 m Bingen, 60 m Mtchell's Point, ca. 100 m [This is
actually on West Side, and should be deleted]. Myer State
Park, 200 m 10 m Wof Harper, 900 m 5 m E of Creston,
600 m Porrer oy, 700 m Pul | man, 750 m. “Aschberg", 430
m Rosalia, 780 m Dayt on, 500 m Magpi e Forest, 750 m
Wight's Point, 720 m 9 m E of Bend, 720 m. Near
Rednond, 720 m Ce Elum R ver, 700 m. Rattlesnake Canyon,
800-1100 m Glenwood Station, 750 m Near Albion, 700 m
Top of Chelan Butte, 1170 m Sal ron La Sac Road, 800 m
"Just W of Easton, 700 m Just Wof Ce Elum 700 m 4 m W
of Jde Elum, 500 m near Roslyn, 800 m | ndi an Creek
Forest CAmp, 900 m Cooke's northern plot for P.
ponderosa/Agropyron, 600 m 8 m S of Ellensburg, 500 m
St hekin Valley, 400 m Rosary Lake, 1800 m (dell Lake,
1710 m Boul der cave, 1000 m Lodgepol e Pine Canp, 1100 m
S of de Elum 700 m  Cooke's northern plot for .
Pseudotsuga/Physocarpus, 600 m Jack Creek, 1680 m
Wodan’s Val e, 900-1600 m Bench Lake, '1500 m

Xvlographa hi ans at White Salnon is on oak.

"canadenssi" should be "canadensis".

"Pnyscié—Xanthoria" shoul d be "Physcia-Physcbnia—Xanthoria".

Buellia punctata should be Amandi nea punctata.
VEGETATI ON?

E. Slope of Cascades, WA

(Bal sh Road, 120 m Hickitat Co.)

On old fencepost: Chaenotheca sp. (very unusual one,
which | borrowed from John but have not had time to identify
yet)

(Locality?, 600 m Klickitat Co.)
On conifers: Brvoria capillaris

(Blewitt Pass yegjon, Chelan Co.--Mgnusson, 1932)
on logs: Cdadonia bellidiflora v. hookeri

Col unbi a Pl ateau, WA

(1/4 mi up the Palouse River from Glenwood, 6 nmi NE of
Col fax, Whitman Co.)

On bark: Parnelia sulcata




(HIlside across fromcity field, Pullmn, Witmn Co.)
On bark: Phvsci a adscendens
On crataequs douslasii: P. aipolia

(S. side of Ahtahnum R dge, Yakina Co.)

On Artemisia tridentata: Candelaria concolor
(dom nant), and Xanthoria fallax (abundant)

On Purshia tridentata: Candelaria concolor (on
branches), Phvsconi a detersa (towards base of trunk),'
Xanthoria fallax (on branches)

E. Slope of Cascades, OR

(Viento State Park, 30 m Hood River Co.)
On tree trunk: Phvsconia detersa

(Crater Lake National Park, Kl amath Co.--Magnusson, 1939)
On bark or wood: Brvoria sp. ("Alectoria -jubata--
bl acki sh, non-soredite. On various tw gs")

E. Plateaus &« Hlls, OR

(Picture Rock Pass, near silver Lake, 1350-1440 m Lake Co.)
On twigs (unspecified): Xanthoria polycarpa

N. E. Mountains, OR

(1245 m Union Co.):
On ol d fencepost: Thel omma ocel |l atum
On wood: Buellia disciforms
on conifer: Brvoria frenontii

DECI DUOUS WOODLANDS

Populus trichocarpa woodl ands:
N.E. Muntains, OR

(960 m Union Co.):

On Populus trichocarpa:, Xanthoria. polycarpa

On bark (unspecified): Lecanora carninea, L. Sp.,
Phvscia stellaris

Quercus garryana woodl ands:
E. Slope of Cascades, WA

(90-150 m Klickitat Co.)
On Quercus: Phaeophyscia orbicularis, Xanthoria
fallax

(90-180 m Klickitat Co.)
3



On guercus: Ml anelia subargentifera, Pertusaria
sp.

(30 m Klickitat Co.j

On puercus: Ml anelia- eleaantula, M _subolivacea,
Phaeophvscia orbicularis, _Phvscia aipolia

(90 mm Klickitat Co.) 7
On Quercus: Ochrolechia farinacea (i.d.?),
Pertusaria sp.

GRASSLAND- SAVANNAH

(look at map for veg. type)
Col unbi a Pl at eau, WA
(Horsethief Lake State Park, 120 m Klickitat Co.)
On twigs (unspecified): Letharia wulpina,
Melanelia nultispora, Phvscia adscendens

Artem sia tridentata *High desert"

Provi nce?, OR:
(1400 m Lake Co.)

Onh Artemisia tridentata: Mlanelia elesantula

DRY CONl FER FORESTS
Unspeci fied vegetation:
E. Slope of cascades, OR?:

(Pine Mountain, Deschutes Cc.) _ _
On conifers: Mcobl astus sancui nari us

E. Plateaus & Hlls, OR
(1400 m Lake Co.)
On bark or wood: Letharia wvulpina

N. E. Muntains, OR

(Eagel Cap W/l derness, 2130 m Wallowa Co.)
on trees: Letharia colunbiana

Unspecified conifer forests (probably Abies grandis)

E. Slope of Cascades, OR
(1350 m Hood River Co.)

On conifers: Brvoria sp., Mecoblastus sanguinarius

Unspecified conifer forest
E. Plateaus & Hills, OR
(Abert RRkm N of Lakeview, Lake Co.)
On trees: Letharia colunbiana
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M xed conifer forest:
N. E. Muntains, OR

(1510-1800 m Wallowa Co.)
On bark: Mlanelia el eaantul a

(1320 m wallowa Co.)
On old wood: Lecidea paddensis

M xed conifer forest with Pinus sp

E. Slope of Cascades, OR
(Wl dwood Canp, Metiolus R ver at Canp Shernman
Jefferson Co.)
On Pinus sp. and other conifers: Letharia
columbi ana

Pinus contorta-P. nonticola-Abies |asiocarpa forest

E. Slope of Cascades, OR
(Three Sisters WIlderness, 1605 m Deschutes Co.)
on conifers: Letharia colunbiana

Abies-Pseudotsugqa f or est

E. Slope of Cascades, OR
(1030 m Jefferson Co.)
On Alnus rubra at edge of lake: Mel anelia
multispora

Juni perus occidentalis Zone

Unspeci fi ed
E. slope of Cascades, OR/E. Plateaus & Hlls, OR

(near Sisters, Deschutes Co.)
On dead linmbs of Juniperus occidentalis:
Let haria wvulpina

(2900 m Deschutes Co.)
On bark at base of Juni perus occidentalis:
Xant hori a "candelaria"

“open dry juni per woods'
E. Sl ope of Cascades, OR'
(hi ghway between Sisters and Rednond, Deschutes

Co.
On dead linbs of Juni perus occidentalis:

Let haria col unbi ana

S



“Juniper-sage desert"
E. Slope of Cascades, OR

(Juni per Wayside, 900 m Deschutes Co.)

On Juniperus occidentalis: letharia
colunbi ana (on dead |inbs), Mlanelia elegantula,
Xant horia'fall ax

(740 m Deschutes Co.)
On bark of Juniperus occidentalis: 'Xanthoria

"candelaria"

"High desert with Artenmisia, Juniperus and Pinus_ponderosa":

(5 m S of Horse Ranch, 1400 m Lake Co.)
Onold boards: Letharia colunbiana

"Juniperus occidentalis desert w th Pseudotsuua and Pinus
ponderosa in shade of basalt rimrock"

Provi nce?, OR
(Maury Mountains, 1350 m Crook Co.)
On Purshia tridentata; Mlanelia elegantula

Pinus ponderosa Zone

Vegetation not specified; probably Pinus_ponderosa forest:

“Lake Cle Elum' in original docunent should be 660 m,
not 6600 m

"pead Horse Hill", in original docunent should be under
Mont ane For est s.

Pinus ponderosa forests (unspecified):

E. Slope of Cascades?, WA
(Locality?, 150 m Klickitat Co.)
On Pinus ponderosa: Brvoria tortuosa

Col unbi a Pl at eau, WA:
(4@ enwood, Witman Co.)
On bark: _Melanelia exasoeratul a

(10 mi S of Spokane) _ _
on Pinus ponderosa: Letharia colunbiana, L.
vulpina, Platismatia al auca

E. Slope of cascades, OR
(900 m Deschutes Co.)
On bark: Lecidea oaddensis
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(3 m Wof Cold Spring Canp, Jefferson Co.)
On bark: Letharia colunbiana, M/ cobl astus
sanoui nar.i us

(900 m Jefferson Co.)
On branches of Pinus ponderosa: Letharia
col unbi ana

Pinus ponder osa- Quercus garrvana woodl ands: .
E. Slope of Cascades, WA

(120 m Kickitat Co.)

On branches of puercus: Nephroma helveticum

On trunks of Quercus: Mesaspora verrucosa, Phvscia
bi zi ana

On fenceposts: Letharia wvulpina

On branches of Pinus ponderosa: Evernia prunastri
Hvpogvmnia inshauaii, H. tubul osa, Parnelia sul cata,
Tuckermannoosis chloroohvlla, T. nmerrrillii., Vulpicida
canadensi s

(90-180 m Klickitat Co.)

On old trunk of Quercus: Caloolaca sp.

On rotten log in open area: Lecidella slonerul osa

on old fencepost: Traoeliopsis sranul osa

On Pinus ponderosa: Candelaria concolor, Evernia
prunastri, Hypogvmnia tubulosa, Letharia wvulpina,
Parnelia saxatilis, P. sulcata, Platisnatia glauca,
Tuckermannoosis chloroohvlila, T. nerillii, Vvulpicida
canadensi s

(810 m Klickitat Co.)

'On _Pinus ponderosa: Alectoria imshaugii, Letharia
col unbiana, L. wvulpina _

On bark of Quercus: Caloolaca sp., Evernia
prunastri, Lecanora sp., Megaspora verrucosa, Ml anelia
nmul ti spora .

On twigs of Quercus: Phvscia adscendens

open Pinus vonderosa forest with Popul us tremul oi des:
E. Slope of Cascades, OR

(990 m Deschutes Co.)

On bark: Xanthoria "candelaria"

Pinus ponderosa-Populus trichocarpa comunity along river
Col unbi a Pl at eau, WA
(8 m S of Ellensburg, Kittitas Co.)
On Populus trichocarpa: Phvscia adscendens,
Xant horia "candelaria"

Pinus ponderosa/Symphoricafgos albus




Cooke's northern plot, in original docunent, should be

600 m not 6000'm "Lecidea olivacea" = lecidella
el aeochroma.

Kam ak Butte and Steptoe Butte, in original docunent
under Festuca/S horicarpos, go here instead.

MONTANE FOREST ZONES

Delete info on _Ledum oroenl andi cum

"barK" -shoul d be "bark"
"Yulpcida" should be "vulpicida®
M scel | aneous nontane forests:

Pinus monticola

Al t hough Ahtiana sohaerosoorella does occur on Pinus
nonticola, that is based on a Ryan collection; Goward shoul d
not be cited under P. nonticola, but rather under P.

al bi caulis.

M xed nontane forests:

“pParmeliopsia" should be "Parmeliopsis"

"pseudofuscens" should be "pseudofuscescens"

The first two mxed forests with Pseudotsuoa are probably in
t he Pseudotsuga/Physcoarpus Associ ati on.

Pinus contorta Zone

E. Plateaus & Hills, OR
(Paulina Muuntains near top of done, Deschutes Co.)
On branches of Pinus contorta: Ahtiana
sohaerosoorell a

Pseudotsuga Zone:

The unspecified forests in N.E. Muwuntains of WA and OR are
probably Pseudotsuga/Physocarpus

"Hypogymnia-Melanelia-..." for Cooke's northern plot should
b e "Hypogymnia-Platismatia-..."

E. Slope of Cascades, WA

(840 m Klickitat Co.)
On Pseudotsusa: Al ectoria inshauoii




(600 m Klickitat Co.) _ _
On Pseudot suga: Pyrrhospora cinnabarina

(Acme Road, 630 m Klickitat Co.)

On branches of _Pseudotsuqga: Tuckernmannoosis
pal lidula

(Dog Lake, E of Wite Pass,. 1260 m Yakima Co..)

On Pseudot suga (old wood of fire scar):
M/cocal i cium subtile

Pseudotsuga-Pinus ponderosa f orest
E. Slope of Cascades, WA
(630 m Klickitat Co.)

On Pseudotsuga: Ochrol echia sp. _
On Pinus oonderosa: Brvoria abbreviata

(Fisher H Il Road, 600 m Klickitat Co.)
On Pseudot suaa: Pvrrhosoora cinnabarina

On Pinus ponderosa; Pvrrhospora cinnabarina,
T i allidula

(15 m Wof Ellensburg, Kittitas Co.

On bark or wood: Letharia wvulpina, Mlanelia
exasoeratul a

Pseudot sucra- Quercus comunity:
E. Sl ope of Cascades, WA
(480 m Klickitat Co.)

On base of Pseudotsusa; calicium vijiride
Gl adonia transcendens (i.d.?)

On Quercus: Pertusaria sp.

E. Slope of Cascades, OR
(120 m Hood River Co.)
On puercus: Megaspora_verrucosa, Mlanelia
elesantula, M _ exasoeratula, M multisoora,

Cchrolechia farinacea (i.d.?), Parnelia sulcata,
Phvsconi a detersa, P. distorta

On Physconi a detersa: "Buellia pulverulenta"
On Pseudot suga: Haematonma “pacificum"

Abies forest
E. Slope of Cascades, OR

(Cooper Spur Ski area, 1170 m Hood River Co.)
On Abies sp.: Alectoria inmshauaii

Abi es concolor Zone
Boul der Spring' Trail is Kl amath Co.
9



Blue Lake Trail is + riparian.
SUBALPI NE
Trail to Bird Creek could be low elev.
"pseudofuscens" shoul d be "pseudofuscescens"

Tsuga nertensi ana Zone

M. Adans, on Picea, could be nont ane.

E. Slope of Cascades, OR
(Bluffs'of Big Geen Lake, Three Sisters)
On trunks and branches of Tsuqga_ pertensiana:
Letharia colunbiana ("used by Kl amath Indians as a
. yellow dye for porcupine quills which are then
made into baskets") »

ALPI NE ZONE

Sl ate Peak collections on bark/wood are subal pine.

10



TERRICOLOUS /MUSCICOLOUS

El evati ons pencilled in on nv printout:
Kam ak Butte, 1110 m Pul | man, 750 m Steptoe Butte, 1700
m  Poneroy, 700 m 40 m SWof Spokane, 700 m Wl f Creek
overpass of -84, 900 m Spokane, 700 m I ndi an Canyon,
700 m Rai nbow Creek, 500-1500 m Lake Chel an, 400 m

C._ multiformis f. simulata should be c. simul at a

"Near where Hwy 410 crosses Sprague River" is in E. Pl ateaus
& HIlls, OR (not WA).

E. Slope of Cascades, WA

(Upper Naches River region, Yakima Co.--Mgnusson, 1932)
on soil: Phvsconia nuscisena

Col unbi a Pl ateau, WA

(1/4 m up the Palouse River from denwood, 6 m NE of
Col fax, Whitman Co.)

On noss ovdr rock: Peltigera collina

E. 8lope of Cascades,'CR
(Laurance Lake, 900 m Hood River Co.)
On soil, nobss, or humus: Baeomyces rufus,_d adonia
gracilis, C. sp., Psoronma hypnorum, Trapelioosis sranulosa

E. Plateaus & Hlls, OR

(Picture Rock Pass, near Silver Lake, 1350-1440 m Lake Co.)
On noss over rock: Xanthoria fallax

(Young | ava beds NW of Di anond; Harney Co.)
On noss over rock: Leptogium cf. [lichenoides

N. E. Mountains, OR

(960 m Union Co.):
On noss over soil: Peltiaera canina

(1245 m Union Co.):
on soil: Acarosoora schleicheri

(1350 m Union Co.):
On soil over rock: Toninia ruai nosa

DECI DUQUS WOODLANDS
Oak Wodl and:
E. Slope of Cascades, WA
(90-150 m Klickitat Co.)

11



On Selasinella: Cchrolechia uosaliensis

On noss: Phvscia phaea

On thin soil over rock: Mlanelia infumta Psora
al obifera

SAVANNAH- GRASSLAND:

(l ook at map for veg. type):
Col unbi a Pl ateau, WA

(SR 14, T2N, R15E, 180 m Klickitat Co.)

On noss over rock: (adonia pyxidata,
Trapeliopsis cf. wailrothii

(Horsethief Lake State Park, 120 m Klickitat Co:)

on noss: Leptogium sp., (chrolechia
uosaliensis, Peltiaera nenbranacea, Trapeliopsis
cf. wallrothii

On noss on soil: Diploschistes miscorum

On soil: Leotochidium albociliatum Lleotoaium
hirsutum, L. sp.

On thin soil over basalt: Buellia cf. bhadia,
Candel ariella rosul ans Peltiaera nmenbranacea

on Selasinella;: CQchrolechia uosaliensis

(John Day Damto Towal, 105-150 m Klickitat Co.)

on noss and thin 30|I Candel arjiella
rosul ans, Phvsconia srisea

(4@ enwood, Witnman Co.)
on noss: L hi di um I ili m

(1/4 m S of Pullman, Witnman Co.) o
On noss over rock: Leotochidium albociliatum

Artenmisia -comrunities:
E. Plateaus & Hlls, OR

(Bend- Burns Hi ghway near Burns, Harney Co.):
On soil anong sagebrush: Psora cerebriforms

Artenmisia tridentata communities:

CGol dendal e is Festuca-H eraci um Assoc. .

"Hat Butte" should be "Hatt Butte"

Chrysothamnus viscidflorus comunity:

E. Plateaus & Hlls, OR
(900 m Deschutes Co. )
On noss on NWfacing slope bel ow basalt

12



cliff: Leoraria nealecta

Festuca/symphoricarpos

Kani ak Butte and Steptoe Butte are Pseudotsuga-Pinus
ponder osa.

Aur opyron- Fest uca

“Phgsconia distorta" .should be "Phvsconia distorta"

Bi scuit scabland

"Buellia punctata" should be "Amandinea vpunctata"®

SBcabflat/grassland...
This should be under Bunchgrass Zone
Vol cani ¢ scabland

This should be under Artem sia tripartata/Festuca

COMMUNITIES, INTERMEDITATE BETWEEN ZONES

Pinus oonder osa-Juni oerus occidentalis-Artemisia should end
wWth "/Artemisia/Festuca"

DRY CONl FER FOREST:

Juniperus occidentalis Zone:

*high desert" (unspecified):
E. Plateaus & HIlls; OR
(3 mi N of town of Silver Lake, Lake Co.)
On noss on NE-facing vertical walls of rimrock:
Leot ochi dum al bociliatum Phvsconia "grisea"

"high desert* wWith Artem sia, Juniperus, and Pinus ponderosa:
E. Plateaus and Hills, OR
(5 m S of Horse Ranch, 1400 nm)
On noss on tops of basalt cliffs: Leoraria

neul ecta
- On noss (on Gimma and Tortula) on rock, and on
soil: Leptogium californi cum

On noss (Ginm a montana) on basalt flows:
Leptogium tenui SSimum

Juniperus-aArtemisia desert

E. Plateaus & Hlls, OR

13



(Juni per \Vaysi de, Deschutes Co.)

On sandy soil in flat area by rimrock: Reltiaera
cf.

On humic soil in crevice near top of rimrock in
area of scattered junipers: Peltigera rufescens

On noss (Qimmia): Llepraria neglecta Leptogium
californicum

On-lichens (Leptogium californicun: ZLepraria
neul ecta

(10 m S of Burns, Harney Co.)

On soil on Nfacing rock wall of rimrock: Psora
nipponica

On noss on N-facing rock wall of rimrock:

hi di Lbocil |

Juni perus desert with Pinus_ponderosa and -Pseudotsuua:

E. Plateaus & HIls, OR
(Maury Mount ai ns, 1350 m,. Crook Co.)
On noss in shade of basalt rimrock: Lepraria

neul ecta
Pinus ponderosa Zone

Wenat chee Ranger Station and Blue Muntains near Poneroy are
probably w th Symphoricarpos

Just W of Easton, and Roslyn, are definitely RP—oenderosa;
and probably with A__soicatum (or cheatgrass)

Pinus ponderosa-Populus tremil oi des goes under Riparian

Pinus ponderosa- Quercus uarrvana woodl and:
E. Slope of Cascades, WA
(90-180 m Klickitat Co.)
On noss and thin rocky soil on ground:

Diol oschi stes muscorum, Trapeliopsis cf. -wellrothii
On nossy rock bank: Jadonia cervicornis v.

verticillata, C__coccifera
MONTANE FORESTS

Stehekin River and several others are riparian.
Entiat is Bunchgrass.

Laurier, Sanpoil Lake, and Republic are probably riparian
gr assl ands.

Pinus contorta-larix occidentalis forest:
E. Slope of Cascades, OR
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(895 m Jiefferson Co.)
on soil, in depression anongst forbs: Peltisera

didactyla

Pseudot suua- Quer cus communi ty:
E. Sl ope of Cascades, WA

(480 m Klickitat Co.)

. On noss over boulder: Ochrolechia uocsaliensis

Abi es concolor Zone

Sites with creek, river, or lake in the nane are riparian
ALPI NE ZC]\II_E

Sites without typical alpine Iichens may be subal pi ne.

"Thmanolia" should be "Thamnolia".

2730 misite is Ridge from North Sister to Little Sister.

2915 msite is Summt of Eagle Cap.
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BAXICOLOUS

El evations oencilled in on nv printout:

Near Vantage, 200 m Hat Rock State Park, 960-990 m Soap
Lake, 450 m Naches, 480 m Pai nted Hillls, 900 m SE of
Harrington, 650 m Asotin, 300 m Buf fal o Rock, 300 m
Confl uence of Colunbia and John Day R vers, 400-600 m N of
Dayton, 400-600 m Pull man, 765 m  Above Wawawai, 500 m. 10
m S of Burns, 900 m 3 m N of Frenchglen, 900-1000 m Di anond
Craters, 900 m Wight's Point, 800 m 3 m N of town of Silver
Lake, 1.000-1100 m S end of Silver Lake; 1000-1100 m Klickitat
River, 500-700+ m ‘Salmon La Sac Road,, 800 m Usk, 600 m

Dewey Lake, 1500 m Summt of Tiffany Mountain, 2482 m Harts
Pass/ Grasshopper Pass, 2000 m Crater Lake National Park, 1883
m  Mazama Rock area, 2392 m Summt of S. Sister, 3175 m

[ Deschutes Co.].

E. Slope of Cascades, WA

(Upper Naches River Region, Yakima' Co.--Mgnusson, 1932)

on vol canic rock: Acarosoora "chlorophana" (as A.
"oxytona"), Dioloschistes scrunosus, Lecanora. rupicola,

Leci dea tessellata, Rhizocarpon cf. distincturn, Rhizoplaca
nel anooht hal ma

(Blewitt Pass region, 1050 m Chelan Co.--Magnusson, 1932)
On rock: Dermatocaroon niniatum v. _papillosum

Colunbia Pl ateau, WA
(1/4 m up the Palouse River from 3 enwood, 6 m NE of
Col fax, Wi tman Co.)
On rock: Parnelia saxatilis, Physcia cascadensis

E. Slope of Cascades, OR

(Laurance Lake, 900 m Hood River Co.)
On rock: Cetraria commxta, Unbilicaria hyperborea

(Viento State Park, 30 m Hood River Co.)
On basalt: Parneliopsis ambiqua (?), Phaeoohvscia
orbicularis, Phvsconia detersa, P. distorta

(Locality?, 1905 m Deschutes Co.)
on pum ce: Pseudeohebe pubescens

(Locality?, 6300 m Deschutes Co.)
On rocks of a large obsidian flow _Pseudeohebe

pubescens

(Locality?, 2020 m Deschutes Co.)
On volcani ¢ rocks: Rhizocarpon geographicum
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(Locality?, 2000 m
On-rocks on exposed S-facing slope: Unbilicaria
hvoerborea, U. Kkraschenni kovii

(road between Sisters and Rednond, Deschutes Co.)

On rock: _Unbilicaria hvoerborea ("U. internedia form",
cited incorrectly in Llano’s nonograph' as being from Crater
Lake)

(Crater Lake National Park, 2100 m Klamath Co.--Sipe
collections cited by Magnussbn, 1939, except for U.
torrefacta--specinen in OSC)

On rock: Bellenerea sandquinea, Leci dea cascadensis
Pseudeohebe nubescens, Rhizocarpon_ aem natum R.
eographicum, Rhizoolaca nelanoohthalm, Unhilicaria

torrefacta, Xanthoria el esans.

(Along the Dalles-California highway, east of Crater Lake,
Klamat h Co.'--Magnusson, 1939).
On pumice: Polvsnorina simplex

E. Plateaus & Hlls, OR

(150 m Wasco Co.):
On rock: Pseudeohebe oubescens

(Picture Rock Pass, near Silver Lake, 1350-1440 m,' Lake Co.)
On  basalt: Candelarlella vitellina,_Rhi zool aca
chrvsol euca; R__nel anooht hal na. LJE[tlI_LI_C_aLI_LhALO_e_Lb_O_Le_& U.

kraschenni kovii, Xanthoria el eaans

(Locality?, 1350 m Lake Co.)
On exposed top of basalt cliffs: Pseudeohebe oubescens
On rocks at edge of lava flow Rhizoolaca chrvsol euca
On vertical faec of basalt cliffs: Rhizoplaca

chrvsol euca

(2515 m Lake Co.)
On | oose pebbles on hillside:___Rhizoplaca nel anooht hal ma

(3 m N of Silver Lake, Lake Co.)
On rock walls: Xanthoria '"candelaria"

(6 m E of Rednond, Crook Co.):
On rock: _Rnhizoplaca chrvsol euca

(Near Rednond, Deschutes Co.):
On rock: _Rhizoolaca nel anooht hal na

N. E. Muntains, OR
(960 m Union Co.):



Oon basalt: Phaeophvscia decolor, R__oarhicularis

(1245 m wWallowa? Co.): _
On basalt boulder: Buellia retrovertens

Oon candelariella vitellina (presunably on'rock):
Carbonea vitellinaria

(1350 m Union Co.):
On rock: Neofuscelia loxodes

DECI DUOUS WOODLAND:

oak woodl and, :
E. Sl ope of Cascades', WA
(90-150 m Klickitat Co.): _ _ _
On basalt: Caloolaca sp., Candelariella vitellina,
Lecanora rupicola, Xanthoparmelia plittii
On basalt boulders: lecidea tessellata
On basalt boulder hear creek: Diplaschistes
SCruposus

On s-facing basalt cliff: _Acaraospora "chlorophana'
SAVANNAH- GRASSL AND:

NPK Canyon is oak woodl and. Near Col dendale is grassland

“veruculifera" should be "verruculifera"

"Sprague River Picnic Area?" is not that locality; delete
the stuff under that heading with the ?, but keep the stuff
under the heading above wi thout the ?

"Near confluence of Colunbia and John Day Rivers"--could be
Sherman or Gillian Counties, instead of Wasco Co.

Steptoe Butte and Kam ak Butte are P__oonderosa

(look at map for veg. type):
Col umbi a Pl at eau, WA

(SR 14, T2N, R15E, 180 m Klickitat Co.)

On basalt: Acarospora fuscata, Dermatocarpon
reticulatum, D nelaena oreina, D __thysanota
Lecanora muralis, L.- rupicola,

(Horsethief Lake State Park, 120 m Klickitat Co.)

On basalt:- _Acarospora "chlorophana', Evernia
prunastri, Lecanora muralis, Parmelia saxatilis,
Pseudephebe pubescens, Rhizoplaca chrysoleuca, R.
nel anoohthal ma, Unbilicaria cf. phaea (giant

purplish thallus), U__torrefacta,
cunberl andi a
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(John Day Damto Towal, 105-150 m Klickitat Co.)
.on vertical basalt outcrop: Lecanora sp.
On basalt outcrops (unspecified): Phvscia

phaea, Psora nipponica, Xanthooarnelia spp.
On basalt boul ders: Xanthooarnelia spp.

(/4 m S of Pullman, Witman Co.) ,
On rock: Rhizoplaca melanophthalma

.(Beside Paradi se Creek, Pullman, Witman Co.)
On rock: Unbilicaria phaea

Artenmisia tridentata conmmunities:

Columbia Pl ateau, WA :
(Wymer, Yakima Co.)
On rock: Unbilicaria phaea

DRY CONl FERQUS FOREST:

"High desert" )
‘E. Plateaus & Hills, OR
(2000 m Deschutes Co.)
On rock: Lecidea tessell ata

Juni perus occidentalis-Artem sia desert
E. Plateaus & Hlls, OR

(I'b mi S of Burns, Harney Co.)
On N--facing rock wall of rimrock: Phaeoohvsci a

sciastra, Phvscia biziana

(Juni per \Vaysi de, Deschutes Co.):
Oon rock: Rhi zocarpon arande

(3 m N of Frenchglen,' Harney Co.)
On basalt in flat, w nd-swept, gravelly areas:

Xant hori a el euans

“High desert with Artem sia, Juniperus occidentalis and Pinus

.ponderosa"
E. Plateaus & Hills, OR

(5 m S of Horse Ranch, 1400 m Lake Co.)
On basalt outcrop in shade: Neofuscelia loxodes,

N. subhosseana
On rocks in shade at edge of basalt flow Rinodina

confrasosa
On basalt outcrops (unspecified): Lecidea

‘tessellata, Phvscia aipolia, Rhizoolaca nelanoohthal ma
On vertical walls in deep crevices: Mlanelia

eleaantula, M subaruentifera, _ Parnmelia sulcata,
Phvscia call osa P. cascadensi s
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On vertical walls in shade of overhangi ng rocks:
Physcia cascadensis

On bird roost rock:

On basalt in cracks in tops of exposed cliffs:
Phvscia callosa, P. cascadensis (near urine deposits of
Neot oma)

On exposed rimrock:_Pseudephebe pubescens,

' R__arande )

On tops of exposed cliffs: Lecidea tessellata
(rare here),. Unbilicaria hvperborea

On W f aci ng vertical walls of basalt cliffs:
Unbilicaria phaea, U. torrefacta

On exposed basalt cliffs along pathways of water

flow Xanthooarnelia plittii

“"Juniperus occidentalis desert'with Pseudotsuga and Pinus
ponderosa in shade of basalt rimrock*
Provi nce?,' OR
(Maury Mountains, SE of of Prineville, 1/5 m,i N of
Col by Springs, 1350 m Crook Co.)
On horizontal faces on rimrock: Neofuscelia
loxodes, Urbilicaria ohaea __v.  coccinea ,

PInus ponderosa Zone

"Caloplaca lichenoides" should be "Caloplaca epithallina".
Squaw Rock and Sal non La Sac are P—_ponderosa/Agropyron.

Glenwood i S P. _ponderosa/Symphoricarpos

p. ponderosa/Pseudotsuga is to be treated under Pseudotsuqga
Zone.

Pinus ponderosa- Quercus qgarrvana woodl ands:
E. 8lope of Cascades, WA

(90-180 m Klickitat Co.):

On wfacing ledge on basalt cliff (120'n): Buellia
badia

On basalt cliff: Dinelaena oreina, -Rhizoplaca
chrvsoleuca (w-facing cliff)

On vertical face of large boul der: Rhizoolaca
nel anooht hal ma

On basalt on n-facing slope: Unhilicaria
polyrrhiza

On talus slope: Unmlicarieaf a c t a

On rock in open rocky soil area: Aspicilia_ sp.,

Lecanora ruojcola, Lecidea atrobrunnea 1 tessellata
L. sp., Rhizocarpon riparium Unbilicaria ohaea,
Xant hoparnel i a _cumberlandia
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On rock along seasonal seepage: Dernmmtocaroon
luridum, D. rivul orum ' _ _
creek: Leptogium _californicum

On rock by seasonal :
On basalt (unspecified): Rhizocarpon sphaerosoorum

(810 m Klickitat Co.)
On rock: Lecidea sp.

Pinus ponder osa- Quer cus- Pseudot suua conmuni ty:

Col unbi a Plateaum, WA

(Klickitat Co.)
On bark: Ml anelia subolivacea

Pinugs ponderosa-mnm xed conifer forest:

E. Slope of Cascades, WA _
(A ear Lake, E of Wiite Pass, 900 m Yakinma Co.)

On conifers: Japewia tornoensis

MONTANE FORESTS
“"pumicola" should be "pumicicola'".

1925 m site near Roger Lake is subal pine.

Pal i sade Rocks may al so be subal pi ne.

Pseudot suua- Quercus comunity:
E. Slope of Cascades, WA
(480 m Klickitat Co.)
On basalt: Teohronela atra

E. Slope of Cascades, OR
(120 m Hood River Co.)
On basalt boulder: Unbilicaria polyphylla, U.

polvrrhiza
SUBALPI NE ZONE

Dewey Lake may be nont ane.
Hayst ack Mountain and Hoodoo Pass may be al pine.

ALPI NE ZONE
Trail to Wndy Peak is Douglas, 1974.

Harts Pass may be subal pi ne

"Coelocaulons" should be "cetraria".
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E. Plateaus & Hlls, OR
(Near summt of Steens Muntain, 2970-3000 m Harney

Co.) :
) On rock: _Rhizoplaca nelanophthalm, Usbilicaria

virsinis
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4.C9H41*{nﬁ'Da+a - Tdeidrve anmel Mordouna Dadta
IDAHO Summer 1985

13634- 13662 _ _
IDAHO  NEZ PERCE CO.: 46°20’N, 117°0‘W. Coyote G ade,
Lewiston. (Trip w/ Anderegg). On basalt. Exposed.

G assl and/ br oadl eaf evergreen shrubs. 610 m (2000 ft).
1985.

13634- 13638 On rock, 90°W.

13634 (2) Candelariella spraquei
13635 Lecanora muralis

13636 Dermatocaroon rivul orum
13637

13638 Staurothel e

13639-13645 On noss or soil, 90~W.

13639(3) Psora alobifera BRATT, CANL.

13640 Psora globifera
13641

13642
13643
13642
13643 Lecanora muralis
13644
13645

13646- 13647 On rock, + 0~, bird-nanured

13646 Lecanora muralis
13647

13648- 13650 On nobss, + 0+, bird-nanured

13648 Lecanora muralis

13649 Leptogium .
13650

13651- 13662 On rock, unspecified

13651 Phvscia biziana

13652 Gonohvneni a

13653 Leotochidium albociliatum
13654 Lecanora muralis ASU
13655 Lecanora muralis

13656 Xant hooarnelia cunberl andi a
13657 Xanthonarnelia olittii

13658

13659 Lecanora muralis ASU

13660 Lecanora muralis

‘13661

13662 Lecanora muralis

SE of
3 July



19375- 19383

| DAHO IDAHO CO: 45+38/30"N, 116~17'W. 19 m N (7 mi 8§22??) of
Riggins, on Slate Creek Road, just E of Hwy 85 s of Gangeville.
Sagebr ush. Wfacing cliff. Basal t . 490 m (1600 ft). 28 July
1 9 8 6

19375-a Neofuscelia

19375-b Lecanora muralis

19376 Lecanora muralis ASU

19377 TJoninia caeruleoniaricans
19378 Catanvreni um

19379 Diol oschistes nuscorum
19380

19381 _Phaeonhvscia sciastra
19382 Lecanora sarovaalii

19383 Xanthoparmelia cunberl andi a

19384- 19397

| DAHO. | DAHO CO. : 45~32'N, 116~18730"W. Dirt road, E side of
Hwy 95, 8.5 mi N of Riggins. Gass, scattered sagebrush. On
rock. Vol cani c rock. 550 m 28 July 1985

19384-19394 On rock, unspecified

19384 caloplaca cascadensi s

19385 Aspicilia

19386 Xanthoparmelia Diittii

19387 Rhizonlaca nel anonhthal na

19388 ( ) Lecanora muralis ROSENTRETER, ASU
19389 Lecanora muralis ASU

19390 Melanelia substvsia

19391 Lecanora argopholis

19392 Phaeophyscia orbicularis

19393 Rhi zonl aca nel anonht hal na

19394 (2) Rhizonlaca chrvsol euca CANL

19395-19397: + 0~, exposed

19395 Xanthoparmelia cunberl andia
19396 Lecanora _cf. oni ni conensi s
19397 Rhi zocaroon cookeanum

19398 Lecanora muralis A S U

19398- 19420

| DAHO IDAHO CO: 46709’N, 115~55730"W. 0.5 (LABEL SAYS 1.5
M) m up Harris Ridge Road, 3 m E of Kooksia, between Lowen and
Kooksia, N of Hwy 12. S-facing sl ope. Cheet grass (Bronus
tectorum). On rock. Si i ceous rock. 170 m (560 ft). 28 July
1985.

19398-19400 On rock, 0%

19399 Lecanora muralis ASU
19400 Lecanora muralis ASU



19401- 19405 ©On rock, unspecified

19401 ( ) Lecanora muralis BRATT, ASU
19402 lecanora muralis

19403 Lecanora muralis

19404 Rhi zocarpon (yellow)

19405 Lecanora phaedrophthalma

19406-19420 90~W

19406

19407

19408 Asdicilia

19409 Lecanora muralis ASU
19410 |l.ecanora muralis

19411 [Diploschistes miscorum
19412 Lecanora semtensis
19413 (2?) Rhizocarnon aem natum
19414 Lecanora semtensis &ZU
19415

19416

19417

19418

19419

19420

19421-19493
| DAHO BA SE CO. : (See labels for lat., long, elev.). 2.6 mi N
of Horseshoe Bend, along Hw 55, N of Boise. 29 July 1985

19421-19435 90~N cliff, Nfacing hill, E of highway.

19421 (2) _Lecanora muralis ROSENTRETER,
19422 Lecanora muralis

19423

19424 Rhizoplaca chrvsoleuca
19425 Rhizoolaca melanophthalma
19426 Aspicilia

19427 Leci dea (brown)

19428 Lecidea (brown)

19429

19430

19431 Neofuscelia verruculifera
19432

19433

19434

19435

19436- 19442 Bank of river, W side of highway

19436 Rhizocarnon bolanderi
19437-a Lecanora muralis ASU
19437-b Rhi zocarpon bol anderi ?
19438 Lecanora muralis ASU




19439 Rhizoplaca_ nel anonhthal ma
19440

19441

19442 Leci deoi d

19443- 19444 120~W overhang, S-facing hill, E side of highway

19443 Neofuscelia verruculifera
19444 _lecanora weberi

19445-19455 + 0~, E side of hi ghway

19445 |.ecanora phaedrophthalma
19446

19447 'lecanora muralis

19448

19449 R nodi nha

19450 sterile crust

19451 Diploschistes muscorum
19452 Rhizopl aca nel anooht hal ma
19453 Rhi zocar pon bol anderi ?
19454 (4) sterile crust

19455-a Lecanora muralis ASU
19445-b Rhi zocar pon bol anderi ?

19456- 19466 90~s

19456

19457 |Lecanora muralis

19458 Lecanora muralis.

19459 Lecanora muralis

19460 Lecanora muralis

19461 Lecanora muralis

19462 Lecanora muralis

19463 Rhizoplaca chrvsol euca

19464

19465 Rhizoplaca nel anoohthal ma Rhizopl aca COMMON
19466 Aspicilia '

19467-19490 + 0~, E side of highway

19467

19468

19469

19470 Lecanora muralis ASU

19471 Lecanora muralis

19472 Lecanora muralis ASU

19473 Lecanora muralis

19474 Lecanora muralis

19475 Lecanora muralis ASU

19476 Lecanora muralis ASU
19477

19478 Aspicilia

19479 Toninia



19480 Us

19481

19482 Leci deoi d
19483 CyanO
19484

19485 MOSS

19486 Leci deoid

19487 Lecanora novomexi cana

19488 Rhi zocar pon bol anderi ?

19489

19490 Lecanora phaedrophthalma NEB

19491- 19493 75~NE, W side of highway

19491 Rhi zocarpon (gray)
19,492 Lecanora muralis
19493 Lecanora muralis ASU

19494- 19513

| DAHO. | DAHO CO. : 46~28'N, 114~46730"W. Colgate Licks EIKk.
Trail, just N of Hw 12, Cdear-water Nat. Forest, 25 mi Wof Lolo
Pass. Firs. G anite. Open area surrounded by forest. 945 m
(3100 £ft). 28 July 1985.

19494-19495 On granite

19494 Lecanora muralis ASU
19495 Lecanora muralis ASU 2 - packets

19496 On wood, under stunp
19496 (2) Chaenotheca furfuracea BRATT

19497-19498 On wood

19497 Rinodina
19498 _Lecanora

19499- 19513 On | og

19499(2) Parnelioosis ambigua BRATT
19500

19501( ) Haemmtomma californicum NEB, ASU
19502 Hvoocenonvce scalaris

19503
19504 Pertusari a.
19505 MOSS

19506 Calicial es

19507 Psorona hyvpnorum

19508 cvphelium incguinans BRATT
19509 Nephroma parile

19510 d adonia

19511 d adonia

19512 (Cl adoni a




19513 (d adonia

19514- 19555

| DAHO BLAINE CO.: 43720’N, 114-~11’W. US Hwy 26, 17 m W of
Carey, between 'Richfield and Carey. Scattered outcrops anong
sagebrush, +/-horizontal. On lava rock. 1475 m (4900 ft). 30
July 1985.

19515-19520 90~NE

19514

19515 (2) Lecanora nevadensis CANL
19516 Rhizoplaca melanophthalma
19517 Lecanora muralis ASU

19518

19519

19520

19521- 19555 Unspecified

19521 Psora
19522 Rhi zoD aca melanophthalma
19523 Acarospora
19524
19525 Lecanora sarovaalii
19526 Lecanora garovaglii
19527 Lecanora garovaglii
19528 Lecanora muralis ASU
19529 Lecanora muralis  ASU
19530 Lecanora muralis
19531 Lecanora muralis ASU
19532 .
19533 Lecanora phaedrophthalma ROSENTRETER
19534
19535
19536
19537
19538
19539
19540
19541 (3) Acarospora
19542 Aspicilia
19543
19544 Lecanora cf. niaronmarsinata
19545 Rhizoplaca melanophthalma
19546 (2) _Lecanora nevadensis WTU
19547 (2) Lecanora garovaglii
19548 (3) Lecanora nevadensis ROSENTRETER
19549 Lecanora garovaglii
19550 Lecanora nevadensi s
19551 Lecanora garovaglii
'19552 Lecanora muralis
19553 Lecanora muralis
19554 Lecanora muralis ASU




19555 Lecanora muralis ASU

19556- 19590 _

IDAHOT  BONNEVI LLE CO.: . 43419730"N, 111~11/30"W. 15.7 m NW of
Al pine (Woming),, on SWside of Hw 26, NE side of Palisades
Reservoir, S of Palisades Dam Sagebrush and mixed trees. About
100 ft above water. 1750 m (5760 ft). 30 July 1985.

19556- 19580 On rock, unspecified

19556

19557

19558

19559

19560

19561 Rhi zoplaca chrysoleuca ASU-

19562

19563 Lecanora garovaglii

19564(2) Rhizoolaca nelanoohthalma DI BBEN
19565- a( 2) Rhi zool aca nel anoohthalma WAB, CBG
19565-b Lecanora cf. weberi

19566 Rhizoolaca nel anoohthal ma

19567 Rhizonlaca nelanoohthal ma

19568 Xanthoparmelia plittii

19569 _Asoicilia

19570 Lecidea (brown)

19571 Xanthoria elesans

19572 Leci deoi d

19573 Leci deoid

19574 (3) Aspicilia

19575(2) Rhizoolaca pelanophthalma US

19576 Lecanora phaedrophthalma ROSENTRETER
19577-a Lecideoid (crypto)

19577-b lLecanora rupicola

19578

19579 Lecanora cf. semtensis

19580-a Lecanora cf. semtensis (+ Lecanora cf. weberi)
19580-b Lecanora weberi

19581-19582 On rock, 90~W, under tree

19581 (2) Lecanora garovaglii
19582 Lecidea (brown)

19583- 19586 On bark

19583 Nelanelia incolorata ASU

19584 Melanelia incolorata ROSENTRETER
19585 Melanelia incolorata

19586

19587-19590 On rock., under tree
19587



19588 Lecanora weberi?
19589-a Lecanora muralis ASU
19589-b (2) Endocarpon
19590 Lecanora weberi?

19591- 19655

| DAHO. BLAI NE CO. : 8.5-12 m Wof Wboundary of Craters of the
Moon Nat. Monunent. Huge exposed |ava field. Sagebr ush/ desert
scrub. 30 July 1985

8.5 mi W 43-23’N, 113~43’'W. 1580 m (5200 ft).
12 ni W  43722’N, 113%47'W. 1525 m (5000 ft).

19591- 19592 90~w, on 2 mdiam rock, 2 mdeep in 10 m w de hol e;
12 m w of boundary

19591
19592 |Leci dea (brown)

19593-19595 0~, on 2 mdiamrock 2 mdeep in 10 m wde hole. 12
m w of boundary

19593
19594 Lecanora ohaedrophthal na NEB.
19595 Lecanora phaedrophthalma FH

19596- 19598 90+W cliff. 12 m w of boundary

19596 (2) Rhizoolaca nelanophthalma ROSENTRETER
19597 Rhizoolaca el anophthal na
19598

19599-19630 Unspeci fi ed. 8.5 m w of boundary

19599 Aspicilia

19600 (2) Lecanora argopholis ID

19601 Lecidea (brown)

19602 Aspicilia

19603

19604 Candelariella rosulans

19605 Aspicilia Draeradiosa

19606

19607 Lecanora "columbiana" Ryan in herb
19608

19609 Lecanora muralis ASU

19610 (3) Lecanora muralis |ID, US, ASU
19611 Candelariella

19612

19613

19614 Rhi zocar pon (gray)

19615(2) Rhizoplaca melanophthalma
19616 Rhi zoolaca chrvsoleuca ASU

19617 Rhi zool aca nel anooht hal na
19618 Phaeoohvsci a




19619-a(4) Rhizoolaca pnelanophthalm NEB, OSC, WWB
19619-b Rhizoplaca oeltata

19620- a( 8) Rhizoplaca nelanonhthalma US
19620-b Lecanora novonexicana

19620-c. .Lecidea . (brown)

1 96 21

19622 (3) Asaicilia

'19623 (2) Lecidea (brown)

19624 Rhizoplaca chrysoleuca ASU

19625

19626

1 96 2 7

19628

19629

19630

19631-19640 90~sSwW cliff
19631 Rhizonlaca nelanoohthal na

19632 Rhi zoolaca chrvsol euca
19633 Lecanora muralis

19634 Rhizool aca nel anopht hal ma
19635 Lecanora garovaglii

19636 Rhi zool aca nel anooht hal ma
19637

19638

19639

19640

19641- 19645 30~E wall of 10 m w de hole

19641

19642 Rhi zool aca nmel anophthalm
19643 Rhizonlaca nelanophthalma MN
19644 Lecanora phaedrophthalma |D
19645

19646- 19648 90*N

19646-a Rhizool aca nel anooht hal na
19646-b Lecanora muralis ASU
19647 Neofuscelia verruculifera
19648

19649- 19654 Unspecifi ed

19649 Asoicilia
19650 Xant hooarneli a

19651 Neofuscelia verruculifera

19652-a Rhizoplaca oeltata

19652-b (3) Lecidea (brown)

19653 Rhizoolaca chrvsol euca

19654 Lecanora Dhaedroohthalma ESSLI NGER




19655 90~W under small overhang in 10 m wi de hole

19655 Rhizocarvon__aen natum



28934- 28939 _
IDAHO, ADA CO.  47,25’30"N, 116,17730". NWSci stop A
Pl easant Valley Road, ca. 12 mi S of Boise. Disturbed rangeland

w th Chrvsothammus nauseosus and Poa sandberaili March 20, 1991.
2780 ft.

28934 Aspicilia cf. reptans

28935 Thronbi um epigaeum (det. Rosentreter; |ooks quite
different from material 1've collected in western WA
28936 Chromat ochl anys mnuscorum v. octosporum

28938 Psora

28939 Lecanora cf. muralis

28940- 28946 _

| DAHO. ADA CO 47,25’30"N, 116,17’30". NW Sci stop B.
Pleasant Valley Road, 8 m s of Boise, near junction with Kuna
Mora Road. Artemisia tridentata ssp. wyomingensis/Agropyron
spicatum Association. Mrch 20, 1991.

28940 Texasporium sancti-jacobi
28941 Aspicilia

28942 Psora

28943 Aspicilia (fruticose)
28944 Lecanora muralis

28945 Thr onbi unf

28946

28947
| DAHO.  ADA CO NW Sci Stop 1. March 3/23/91 (see Rosentreter
letter for description of locality)

28947 (1) Trapeliopsis "rosentreteri” Ryan ined.

28948- 28964
| DAHO. ADA CO NW Sci Stop 2. March 3/23/91 (see Rosentreter
letter for description of locality)

28948 Texasporium sancti-j acobi
28949 Aspicilia (fruticose)
28950 (2) Lecidioid

28951 (5) Aspicilia

28952 (4) Psora

28953 Thr ombi unt?

28954 bl ack stuff

28955 (3) Acarospora schleicheri
28956 M x

28957 ?

28958 Pink-gray stuff

28959 Candelariella terrigena
28960 Leptogium?

28961 Green stuff

28962 Peltigera rufescens

28963 Di pl oschi stes




| DAHO (trip with Roger Rosentreter) June 20-21, 1987

Lemhi Co. is msspelled as Lemhi Co. on nost |abels.’ ROGER

| GNORE THE | DENTI FI CATI ONS AND NAMES OF VAGRANT RHI ZOPLACAS I N
THESE LI STS, WH CH HAVE NOT BEEN UPDATED.

21784-21798

| DAHO: Lemhi Co.: 44~15’N, 113~00’W. 53 km s of Leadore. 2011
m  Wndswept gravelly cal careous benches, w th Tanacetum
nuttallii. 20 June 1987. Type locality of "Rhizoplaca
idahoensis" al ong Wside of hwy 28. (see Rosentreter’s
manuscript. On soil. PHOICS of Chicken Sage (JTanacetum

nuttallii) and habitat.

21784 (2) Rhizoplaca "idahoensis" Rosentreter & McCune ined. (=
Rhi zool aca "tubulosa® BLUM ASU

21785-a (2) Rhizoolaca nel anophthalma f. *"crispa' Rosentreter.
ined. B L U M

21785-b _Rhizool aca havdenii ASU

21786 (2) _Rnizoplaca havdenii BLUM ASU

21787 Rhizool aca havdenii f. "arbuscula" Rosentreter & Ryan
ined. (old labels say f. "globosa') ASU

21788 FRhizoD aca sp. "cavicola" Ryan & Rosentreter ined. ' ASU
21789 Rhizoolaca sp. "cavicola" ASU

21790 Rhi zoplaca sp. "cavicola" ASU

21791 (2) RhizoD aca melanophthalma B L U M

21792

21793 Candelariella

21794

21795 Psora cerebriforms

21796(2) Rhizoplaca peltata On rock. ASU

21797 Aspicilia (subfruticose)

21798

21799- 21803

IDAHOO Cdark Co.: Wside of Hw 28, . __km (.__m) s of Leadore
(3.5 m s of Lone Pine). "Massacre cCampground". T9N, R30E,
Sect. 5. On soil. 20-21 July 1987.

21799 (2) ASU

21800 Aspicilia desertorum

21801-A RhizoDl aca melanopthalma f. "strange crispa" Rosentreter
in herb.

31801-b Rhi zool aca i dahoensis

21802 Rhizoolaca havdenii

21803 Rhi zool aca sp. "crispa"

21804-21805

| DAHO Lenhi Co.: 44~20’N, 113~05’W. Wside of Hwy 28, 45 km
(28 m) S of Leadore (10 m N of Lone Pine). “sSheep Sheds".
T11N, R29E, Sect. 5. 2000 m (6700 ft). 20-21 July 1987. Wnter
grazing area for sheep; Rhizoplaca sSpp. grazed; _Xanthooarnelia
nor chl orochroa not grazed.

21804



21805 Rhizoolaca havdenii v. arbuscula

21806- 21807

| DAHO. Clark Co.: 2 m up Long Canyon, E of Hwy 28, 6.5 mi S of
Lone Pine. T9N, R30E, SE corner of Sect. 10. 20-27 July 1987.
On soil. 1500 m (5000 ft.)

21806 PRhizool aca havdenii ASU
21807 Rhizoolaca melanophthalma f. "“ecrispa" BLUM

21808-21814

| DAHO, Lemhi Co.:. Keg Qulch Road, 1 m Wof Hwy 28, NW corner
of “The Junction". 44~15’N, 113~00’'W. 2000 m Gravel ly

cal careous soil, with Artenisia tridentata. - 52 km S of Leadore.
On soil, flat. T1ll, R29E, Sect. 18. 20-21 July 1987.
21808

21809(5) Rhi zool i dahoensi Rosentreter & McCune ined. (=

Rhi zool aca "tubulosa") Rhizoplaca COWON, &ZU, US, ASU
21810~a(2). _Rhi zool aca "corniculata" Ryan & Rosentreter ined.  |ID

21810-b (2) Rhizoplaca nelanoohthalma f. “"crispa" Rosentreter in
herb. GzU
21811 Rhizoplaca nelanoohthalma f£f. "crispa" Rosentreter in herb.

21812-b Rhizool aca "cavicola" Ryan in herb. ASU

21813-a Rhizoolaca havdenii

21813-b (5) Rnhizoolaca havdenii v. "arbuscula" Ryan & Rosentreter
ined. BLUM, GZU, US, ASU

21814 Xanthoparmelia norchlorochroa (labels say X_ chlorochroa) -

21815-21826
IDAHO. Lemhi Co.: Keg Qulch Road, 3 m Wof Hwy 28. T11N,
R29E, SW 1/4 of Sect. 18. 20-21 July 1987.

21815-21822 On soil.
21815 Aspicilia fruticul osa

21816 Catapvrenium |achneum

21817 Collemn

21818

21819 Caloplaca tomnili

21820 (5) _Rnhizoolaca havdenii Rhizoplaca COMMON, ESSLI NGER,
MN, GZU, ASU

21821

21822

21823-21826 On rock (+ cal careous).

21823 Lecanora garovaglii
21824 Lecanora nevadensis ASU

7 21825 Phaeoohvscia Kkairanoi
- 21826 Teloschistes contortuolicatus

21827921829
| DAHO Cark Co.: E side of Hoy 28, 3 m N of Lone Pine. T1ON,




R29E, SWcorner of Sect. 2. 6500 ft. Base of |ava rock fl ow,
with Big Sage (Artenmisia tridentata ssp. itridentata) and Geat
WIld Rye (Elymus cinerea). Lecanora aarovaalii in nore noist and
shaded area than Lecanora nevadensis., Lecanora christoi observed
but not collected. Rock high in Magnesium  20-21 July 1987

21827 (2) Rhizoplaca melanophthalma
21828 _lecanora agarovaglii
21829 Rhizoplaca melanophthalma

21830- 21837
| DAHO! Lenmhi Co.: Muth of Meadow Canyon, off Hwy 28, N of Lone

Pine. T11N, R28E. On +/- steep calcareous rock faces. -20-21
July 1987.

21830 Phaeophvscia

21831 Aspicilia

21832 Leci dea

21833 R nodina

21834 Caloplaca decipiens

21835 caloplaca

21836 Tel oschi stes contortuplicatus
21837 Endocarpon Dul vi natum

21838- 21844

| DAHO.  Lemhi Co.: 44~15’N, 113+00'W. 53 km s of Leadore, 7 km
(4.5 m) N of Lone Pine. On graveily clacareous soil on

wi ndswept bench. 2000 m (6518 ft). Roadcut on Hw 28, S of Keg
@il ch ("Junction"), T11N, R29E, Sect. 27. P