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Intro

ECOLOG CAL ASSESSMENT OF LI CHENS
OF THE COLUMBI A BASIN OF OREGON AND WASHI NGTON

| NTRODUCTI ON

Only in a few areas of the Col unbia Basin of Oregon and Washington, 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 Witman Counties of
Washington. Only a few other studies in this region, nmainly those by Douglas
and Bliss (19%2) .in the north Cascades of Washington, and by Rossman (1992),
in the Lawence Menorial Gassland in Wasco County, Oregon, provide enough
detailed information to relate particular lichen species to particular
vascul ar plant comunities or habitat types. Athough fairly specific habitat
data is available from labels for a few other localities, the collections in
those areas have nostly not been very thorough or systematic. Wiile a few
additional areas have been collected rather intensively, the collections were
not done systematically and the habitat data is nostly vague or mnimal. Only
in a few cases is there a little bit of definite information on ecol ogica
factors relating directly to particular lichen taxa. In addition, many
speci mens have not yet been identified (at |east to species) or have been
msidentified (sonetines grossly so).

Therefore nmy attenpts to group species and discuss their ecology in this.
report are very prelinmnary, and should be regarded nore as hypotheses to
gui de future studies than as definite conclusions. Mstly | have tried to
arrange speci es accordi ng to physiognonic provinces and vascul ar pl ant
comunities, and nade inferences about physical and biological factors from
this, supplemented by additional information when it was available, from |abel
data or the literature. This involves a |ot of assunptions and
extrapol ations, that may or may not be valid. Although | have cited
information from studies done in other parts of the country or world, | have
nostly tried to enphasize what little information was available that rel ated
directly to the Oregon and Washington parts of the Colunbia Basin. Due to

time limtations, | have not been able to been as thorough as | m ght have
i ked, neither in searching herbaria and literature nor in analyzing and
interpreting the information. However, | hope that this report will be a

useful first contribution to what should eventually be a major study.'

The first part of this report lists mgjor species and species of specia
concern, with general summaries of information about their distribution and
ecology, and gives a broad outline of functional groups or habitat
associ ations, and a discussion of the preferences of these species and groups
for various successional stages.

The second part provides nore detailed information and di scussi ons about
bi ogeography and ecol ogy, and also includes the literature citations and some
appendi ces.

METHODS



Intro

Label data used in this report are prinmarily fromthe follow ng
herbaria: Arizona State University (aSU); Oregon State University (0SC--
including collections fornmerly in ORE); University of British Colunmbia (UBC),
Uni versity of Washington (WIU); Washington State University (WSU); 'Western
Washington University (WMW), and the private herbaria of John Davis, Linda
Ceiser, Roger Rosentreter (at Boise State University), and Bruce Ryan (on | oan
to ASU and WMB).' A partial printout of.a database from OSC, prepared by
Sherry Pittam, was al so used. For certain species of the genera Lecanora' and
Rhi zool aca, data from additi onal herbaria were used

Due to tine linmtations, recording of |abel data was not.conprehensive
In general, only the following information fromthe |abels was recorded:
Col I ector, collection nunmber, state, county, elevation, substrate, and
ecol ogi cal notes; specific locality data was recorded only in some cases
(primarily where county or elevation were not given on the label). .At nost of
the herbaria, enphasis was placed on genera nmost likely to occur east of the
Cascades (this nmay have resulted in some |oss of information fromthe |arger
herbaria, as nore thorough searches in smaller herbaria showed that sone
genera expected to be strictly "west side", such as leobaria, have occasionally
been collected on the east side). Data for localities for which no county
were given were usually not recorded, unless quickly recognized as being on
the east side of the Cascades.

Especially in the larger herbaria, the focus was on macrolichens and
sel ected crustose taxa that were expected to be nore likely to be correctly
identified. Only a few of the identifications were checked (prinarily cases
.where checking coul d be done quickly). Determinations made by nonographers or
at least workers fairly likely to be conpetent in the particular group were
general |y accepted, and the name of the determ ner was recorded in nost such
cases. ldentifications that were especially likely to be dubious (especially
in cases were the species concept has narrowed or changed considerably in
recent years) were recorded, but in this report are given in quotation marks
or with "s. lato" or other hedging.

A limted amount of data from taxonom ¢ nonographs or other literature
was also used in this report. It should be noted that in the few cases where
monogr aphi ¢ studi es have been nade, specinmens from herbaria other than those
visited often greatly increased the known distributions of the species within
t he Oregon-Washington part of the Col unbia Basin, which suggests that nore
extensive herbarium searches in the future would be desirable.



Addi ti ons

ADDI TI ONS AND CORRECTI
TO FAST SIDE CONTRACT REPORT

Nov. 21, 1994

ISCEL

The tables were prepared rather hastily, and may not reflect the
actual data as we.11 as | would have liked, but | just didn't have
time and don't now either; You can use ny data and nake your own
tables if you want, for your report, but I guess mne should be
left the way they are for my report.

The changes include' all the ones suggested in the Peer Review
(and m nor changes indicated by Janet in the margins on the hard
copy she read), plus a lot nore that | sinply did not catch or
have tine'to deal with before mailing the diskettes, because
Janet had the only updated printouts of the docunents. * =
suggestions from Janet (marked on ny printouts)

I did not get around to nmaking a detailed table of contents and
decimal outline for the docunment as a whole, nor for the |onger
docunents (except for decimal outlines in the Ecological G oups
docunents, and other kinds of outlines in a few others).

Some pages will be blank (due to ny use of forced page breaks),
or have "w dows" or "orphans” (one or two lines only) or other
SCr ew ups. Sorry 'bout that.

| think sonmewhere | listed Thelomma "occidentale'; this may have
been supposed to be T. occellatum (e.g., Union Co., O R )

Quotation marks, s. lato, or cf. could be added to.Xanthoria
polvcarpa" and a lot of others, but it probably does not matter
t hat much.

My arrangenent and abbreviation of the words in the nanes of the
provinces is not consistent. To shorten the docunents, use

repl ace commands to abbreviate "Northeast" to "N.E.", "East" to
"E", "and" to "&", etc. where | have.not done so. | al so have
not been consistent about giving "subprovinces" for OR and did
not give-them for WA at all, because | did not get the detailed
maps in tine.

To shorten the docunents, genera with only one species (at |east
in ‘the Col unbia Basin), such as Pseudotsuga menziesii or

i 2, can be given without the specific epithet
(use "replace"), at least after the first nmention in a particular
section; | have not been consistent about doing this.

1
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| have not been consistent about usi n% conpl ete sentences,
punctuation, and other details like that, but frankly at this
point | don't have tine.

Literature citations to bhe inserted or changed:

The following literature citations go in the text (I am not
sure off hand where, but you'll see where they are needed as you
read the report). One is on the destructive effects of |ichens
(e.g., Evernia prunastri) on trees; there is an empty "( )" after
reference to this, which needs to be filled with "Legaz, et al.,

1988". The other is a reference to agricultural chemcal effects
on lichens; it is incorrectly cited as "Seaward (1977)", and it
should be "G lbert (1977) *. The reference to a geol ogical map of
the Pacific Northwest should be cited as Bennison, et al.
(undat ed) . I was not able to find a citation for "Rossman,
1977": | presune it is just an earlier edition of "Rossman,
1992".

INTRODUCTI ON

Minor corrections (use search/replace)

*vCooke (19 )" 'should be "(1955) *. “"Douglas and Bliss (19 )"
should be "(1977) *".

*"data is" should be "'data are" “"Alimted anount of data .
was" should be "Alimted anount of data is".

*vgble to been" should be able to "able to be".

"Wsu* should be "ws".
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" i, DI PART "
l Biogeographv

Title. of section should be sinply "1. Bl OGEOGRAPHY". The "PART

ONE" is a left over fromny initial attenpt to divide the entire
report into two parts. "EAST SIDE CONTRACT" should not be part
of a-headi ng;

*Insert conments fron1Janet s peer review (collections in

Col unbi a Gorge area; "excellent range conditions"”, etc.) as you
see fit.

*OREGON. Baker Co.: "excellent range conditions" [*for
cattl e??]. Hood River Co.: *Nash and conpany collected on OR
side of Colunbia Gorge in Aug., 1994

"[Possiblv interestinag areasl . Heading should be "AREAS CF
KNOWN OR POTENTIAL |NTEREST OR CONCERN" (in bold, all caps,
W thout ([1).

"Contributions of Federal lands*  Heading should be in ALL CAPS.

Since the maps of |and ownership arrived late, and at any rate |
al ready spent too nuch time trying to guess at it from other
maps, my di scussion of this topic is brief, and does not reflect
the data very wel|. See the "Localities" document for'an idea of
what | and ownership areas have been visited by collectors; see

"Col l ecting Data" docunents for an idea of which areas had rich
or unusual floras.

"Co. tribution of non-FS/BLM lands" = Should be space between
headi ng and previ ous paragraph.
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DI TON™
"PART 1v

Title of section should be "2. MAJOR SPECIES AND SPECIES OF
SPECI AL CONCERN'. Janet's reference to "RESULTS AND DI SCUSSI ON
PART 2" is based on ny pencilled in change of 1 to 2; the "PART

1*is a left over fromny initial attenpt to divide the entire
report into two parts.

*"Alstrup- (19 )" should be "Alstrup (1994) .

Habitat: This should say that "nore detail . . . is presented in
Sections 3 and 5" (rather than "in part 2".

Rol e(s): *Many |ichens provide food or habitat for invertebrates
and mcrobes, but few data are available as few studies have been
done, especially in the Colunbia Basin area; cite general revjew
of this subject by Gerson & Seaward (1977). Actually, this whole

di scussion of role(s) could be integrated with the Functional
G oups docunent, which could then be referred to here.

Sensitivity: In connection with air pollution, cite.Ryan &
Rhoades (1992) after Peterson, et al. 61992} cite general review
by Nash & Wrth (1988); and cite Ryan (1990) as the source of
information on sensitivities of particular species. In

connection with agricultural chemcals, cite Kauppi (1980).
Mention effects of volcanic eruptions (e.g., burying by ash) and
cite Harris, et al. (1987). The part of the text beginning wth

"Sensitivity of lichens to air pollution" should be a separate
par agr aph.

"Maj or Lichen Species . .."
Title of section should be in ALL CAPS

The * *" for "no specific information" is unnecessary, headings
followed by that, or nothing, should sinply be deleted.

"+ = Info. from Saxicol ous by Zone docunent incorporated" at
begi nning, and *+" signs throughout, should be elimnated.

*Taxonom c/ nonmencl atural problens are dealt with nostly in Master
Species List, but if you want you can put them here al so.

Al though sonme high elevation "Acarospora chlorophana" may be
Pleopsidium, this is not necessarily true of all such material.

Li kewi se, although guesses could be nmade about, e.g., which
Umbilicaria “vellea® collections are actual ly U. americana,
there's already enough uncertainty involved in citing specinens
under nanmes that may be incorrect; basically the identifications
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Addi ti ons
of the majority of specinens and reports are suspect.

"--Habitat: Distribution: Role(s): Sensitivity:" at the

begi nning, w thout any information, should be deleted. Longer
forns of these headi ngs under sone species nanes (e.d.
Dermatocarpon spp. (vagrant forns) should be shortened.

There are sone differences between what | called "major species”
in this docunent and what | included as "major species"” in sone
of the tables.

Distribution

The information on distribution of the nmajor species is
based on counties cited in the "Master Species List", wthout
| ooking closely at collections from counties that include two
provi nces. This probably is not as critical for these mgjor
species as it is for the rarer ones. Distribution maps woul d
have been nore useful for getting a good idea of where the
speci es occur, since the |ocation and nunber of dots would' give
nore precise information.

Special concern major species

| did not indicate which of the major species are also of
"special concern", but the follow ng could be indicated as such
with an asterisk (*) before the name (and an expl anation of that
at the beginning):

conpl ex, 1t " ina", Reltigera rufescens s. lato

*"shadead" shoul d be "shaded"

"Rhizocapon" should be “Rhizocarpon".
*"Alstrup (19 )" or " (199 )* should be "(1994) -.

The information would be easier to follow if the topics (Habitat,
etc.) were separate paragraphs, or their headings were in ALL

CAPS or nunbered (these last two types of changes can be done by
"replace").

Space needs to be inserted between sone of the species nanmes and
the previous paragraphs (which ones may vary depend on how the
docunents are printed), e.g., before "pPeltigera spp. "Vulpicida
canadensis®, and "Xanthoparmelia mexicana/plittii .
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Maser , et al(1985) and Hayward & Rosentreter

(1994) should be
cited in connection wth squirrel

nests under Brvoria- spp.
"Lunbsch (19 )" should be "(1989)".

“Poelt", under Diploschistes muscorum should be "Poelt (1969) ".
"Boykin, unpublished" should be "Boykin (1989) ".

"Ri chardson, Vani shing Lichens" should be "Richardson (19751".
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"Addi tional Species of Special Concern..."

Title should be in ALL CAPS.

Topics followed only by *'s or nothing should be elimnated, and
ot her changes as suggested above should be nade.

Again there are inconsistencies in what | considered speci al
concern species'in the various, tables.

The information that was under a separate heading called "Rare
Species" in the first rough draft | sent needs to be incorporated
into this section instead, as indicated below. The follow ng
statenent needs to be added to the introduction of the "Special
Concern" subsection:

None of the special concern species' had FW5 Status or ODA
Status as of 1991, unless noted otherw se. "G" ranks are
froma a prelimnary conpilations by Pittam (1989, 1991). for
North Anmerica north of Mexico; G1 and & are "rare and and
endanger ed throughout” the species's range. I nformation on
species on OHNP (Oregon Natural Heritage Progranm) lists
comes from an unpublished list by John Christy and a book on
rare and endangered plants of Oregon by Eastman (1990); | do
not have access to that book at present, so | am unable to
say what the lists nean, but John Christy or soneone else
with OHNP can explain them John may al so have an updated
version of his list of rare'lichens of OR which would
provi de much nore informtion.

I have still not put in information on "Popul ation trends" for
nost of 'the special concern species, because although we know
that the habitat is threatened in many cases, and that there are
other, direct threats, this is covered under "Sensitivity",
because there are no real data on changes in popul ations of.
lichen species, per se.

"Apparently Rare Throughout Their Range . ..®

Al t hough they are nentioned in the introduction to this
group, Carbopea vitellinaria and Rimularia dinsularis (and other
I i cheni col ous taxa not nentioned) are not given separate
treatnments, because their host species are common,' and the
apparent rarity of the lichenicolous taxa is probably due to
i nsufficient data.

To save time and space | amtreating a sonme groups of
speci es together below, when the general information is simlar
and no specific data are avail abl e.

nonia al el . 1la hemispherica, Calopl
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fominii, _romatochlamvs muscorum V. octosporum, Texaspoxium
sancti-jacobi--Role(s): Soil binding and enhancenent.
Sensitivity: Habitat destruction (replacenent of bunchgrass
by annuals),; direct tranpling and manuring by |ivestock;

possi bly agricultural chemcals or eutrophication.

Vagrant taxal/nodifications of Aspicilia spp., Rhizoplaca
melapophthalma s. lato, etc. (same considerations for all or
nost fruticose spp.)--Role(s): Soil enhancenent in the sense
of contributing organic matter; A, reptans also binds the
soil. Sensitivity: Habitat destruction (replacenent of
bunchgrass by annuals); direct tranpling and manuring by

i vestock; possibly agricultural chemcals or

eut r ophi cat i on.

Brvoria spp., and Tuckermannopsis pallidula--Role(s):
Precipitation interception/nutrient cycling. Sensitivity:
Logging and fire; probably also air pollution.

( - -"H a b i t a t : On bark or bryophytes over
bark of mature hardwood trees. Distribution: E. Slope of
Cascades, VWA (Klickitat Co.).

Chromatochlamvs muscorum v. octosporum--On OHNP List 3.

Euopsis granatina--Habitat: On rock. Distribution: E. Sl ope
of Cascades, WA (Yakima Co.: Little Naches). 765 m

Gvalecta depnensis--Habitat: On rock. Distribution: E. Slope
of Cascades, WA (Boul der Cave, Yakima Co.). "A rare,
i nconspi cuous |ichen" (Howard, 1950)

"Haematomma paca ‘zcum”--According to Egan (1987), the
identity of this taxon is "uncertain". Habitat: On

Pseudotsuga. Distribution: E. Slope of Cascades, OR (Hood
River' Co.). 120 . m

Hypogvmnia ruaosa--Delete (the one record is based on
m sidentification of H. occidentalis).

Lecania dubitans--Habitat: On bark. Distribution: E Sl ope
of Cascades, WA (Klickitat Co.).

Melaspil proximella--Habitat: On root (wood) of
Pseudotsuga. Distribution: E. Slope of Cascades,.WA
(Klickitat Co.: Falcon Valley).

Phylliscum demangeonii--Habitat: On rock. Distribution: E:
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Sl ope of Cascades, WA (Klickitat Co.).
"___ _enopsis melambola“--Delete. This now has a new nane,

which | don't renenber offhand. The species isn't in the
Mast er Species List, and therefore was probably from a

locality that | decided was not east of the Cascades. In
any case, it is an inconspicuous, difficult to recognize
thing that could be quite common for all | know.

Stenocvbe mmior--Habitat: On wood. Distribution: E. Slope
of Cascades, WA (Klickitat Co., Yakinma Co.). 1500 m

Texasporjum sancti-jacobi--On OHNP List 3 (as of 1991; may
have changed since then). dobally rare, rated by the |INPS
as a Priority 1 species. Based on 1991 survey results, the
[ichen was reconmmended as an addition ot the USFWS |ist of
federal candidate species (DeBolt, 1992). Habitat: In Idao
the species grows on soil and organic matter, especially
dead ‘Sandberg's bluegrass [ny rough draft says Pea secunda,
but shouldn't this be p. sandbergii?] clunps, and in sone
cases, old rabbit pellets (McCune, 1992). Wom ng
sagebrush, Thurber's needl egrass, and bl uebunch wheatgrass
are anong the associated vascular plants. Three of the four
popul ations: in ldaho are in sites where slickspot
peppergrass (Lepidium papilliferum),. a federal candidate
.(Cc2) plant, is also present. Sensitivity: Several factors
may contribute to the geographic rarity of the species
(McCune, 1992). First, it appears to be intolerant of
saline and cal careous substrates, both w despread in the
arid west. Secondly, it is intolerant of heavily disturbed
sites. G azing disrupts the biotic soil crust, pronoting
habi tat conversion from sagebrush-bunchgrass comunities to
annual grasslands dom nated by Bromus spp., especially B.
tectorum. Lack of suitable microhbitats may al so contriubte
to the lichen's very restricted range.

V--Sensitivity: ElIl'i mination of habitat
(replacenent of old wooden fenceposts by new ones or ones
made of materials not colonized by the species) is a threat.

"“Thermu is velutipa (Ach.) Fries®--I am not sure about these
particular records, but | do know that'at |east sone of what

Howard identified as this species is actually Pseudephebe
pubescens. N E Muntains, WA (Ferry Co.: Boyds); E Sl ope
of Cascades, WA (Yakima Co.: Dewey Lake). On rock. 1470-
4800 ft.

Speci es Characteristic of Dy Areas..
Al though nentioned in the introduction, Ahtiana
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sphaerosporella perhaps should be treated separately,
because although it is easily identified it has.been
collected only a few tinmes in eastern WA/OR, and is likely
to be rare or threatened in the region to the extent that

. its preferred host (Pinus albicaulis) is rare. However, A.
sphaerosporella is wdely distributed, and often Iopally,
abundant, so I am not particularly concerned about it.

Acarospora schleicheri, Catapvrenium spp., Endocarpon
pulvipnatum, Sguéma:;na__ﬁn;;gsza Toninia spp., and soil
inhabiting Xanthopaxrmelia spp. --Rol e(s): Soil bl ndi ng and
enhancenent . Sensitivity: Habitat destruction (replacenent
of bunchgrass by annuals); direct tranpling and manuring by
| i vestock; possibly agricultural chenicals or
eutrophicatlon

Collema spp.--Although the genus as a whole is probably nore
frequent to the west or east, the species identified so far

are characteristic of dry areas. Habitat: On bark (C.
nigrescens and others), soil (C. tenax and .C. "xerica“,
etc.), or rock (various species). Distribution: Data were

not recorded for nost collections, which were not. identified
to species; C_nigrescens occurs in E. Slope of Cascades,
WA (Klickitat Co.); C__tepax occurs in E. Slope of
Cascades/E. Plateaus & Hlls, OR (Deschutes Co., Wasco Co.);

. ica" occurs in E. Plateaus & Hills, OR (Jefferson
Co.).

S - - On OHNP L i s t 3 . The species was
abundant in one locality in Klamath Co.', OR but aside from
the fact that | collected a lot of it there, the area was

| ater exposed to a severe forest fire, which. may have
finished off what | did not renove. However, | was the one
who recomended the species be put on the rare list for OR
Fire, logging, and possibly overcollecting are potenti al
threats.

Neofuscelia loxodes--Insert space between this and previ ous
par agr aph. On OHNP List 3.

Peltula euploca--On CHNP List 3.

"Species Mre or Less Common on West Side or in Northern I|daho”
In addition to the al pine species nentioned in the
introduction to this group-but not treated separately, Lecanora
pringlei should be nentioned, because it is on OHNP List 3
(thanks to ny recommendation). However, |ike nost other alpine
lichens on rock, the species is widely distributed, and faces

10
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l[ittle or no threat .except perhaps from overcollecting (which is
unli kely because the sites.are hard to get to, and it is
difficult to collect much due to the kinds of rock surfaces the'
species tends to grow on).

Caliciales--Sensitivity: Destruction of old-growh forest by

logging or fire (including renoval of |leaning trees), is a
maj or threat.

Nitrogen fixers: Role(s): Fixing nitrogen. Sensitivity:
Probably nost or all are sensitive. to air pollution,
agricultural chem cals, and eutrophication. Ones on soil
are sensitive to tranpling, and ones requiring forests
(especially old-gromh) are sensitive to logging and fire.

v--Ranked "GsG4" by Pittam (1989, 1991).
Rol e(s): Food/nest material for squirrels-or caribou.

Collema spp.--Delete from here (see conments on Collema
under "Species Characteristic of Dry Areas", above).

Hvdrothvria venosa--Listed as "G2G3" by Pittam (1989), but
revised to "G1G2" (rarer) by Pittam (1991).

Lobaria U -Ranked "G1G2" by Pittam (1991).

Lobaria oregana--Ranked "G3" by Pittam (1991). Habi t at :
Fully mature conifer forests '(usually _Pseudotsuga), above
240 m nostly with coastal influence. Sensitivity: One of
the nost sensitive species to air pollution. Also
potentially endangered by |ogging, because of its
association with old-growh forests.

11
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3., ECA GG CAl GRAPS

Al though | attenpted to use the decinal system as
recomrended, because | was in a hurry, | did not do it
consi stently throughout, and there-are probably a few screw ups,
whi ch can be corrected as you read through the docunents.

This set of docunents was the biggest pain of the bunch, and
| spent so nuch time on these that |'m sick of looking at them

For further additions and corrections to these docunents,
see changes made in Master- Species List, Collecting Data, and
Locality Data.

Sonme of the changes |isted here (based on ny | atest
printout) nmay already be in the version | sent you after that
printout'was nade.

Originally I intended to put in nuch nore data on
distribution, climtic data., etc. for each vascular plant zone or
community, from Franklin & Dyrness (1973) or other sources, but
it would have taken a lot nore time and. produced even nore
redundancy. Mst of the climatic data can be extracted from the
tabl e on the next page.
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aAdditions

Table 1. Elevation
Dyrness (1973).
HABITAT
FEATURES
ARTR
Elevation (m) 30
to
1000
Av. Annual 190-
Precip. (mm) 389
Av. Summer 24-
Precip. (mm) 43
Av. Annual 8-
Temp. (°C) 12
Av. Summer 19-
Temp . 25
Av. Max.
Summer 28-
Temp . 35
Av. Winter 0
Temp . to
-5
Av. Min. -3
Winter to
Temp . ~10
Av. Annual 34-
Snow {(cm) 136

and climate of

Shrub-Steppes
AGSP/FEID ARRI

30
to
120

200-
250

23~
44

12

23~
24

31~

33

0

to.
-4

34

450 450
to to
775 1400
360- 280
600

75

9

20

28

-2

-5

102

15

major vegetation zones of Franklin &

VEGETATION ZONE

JUOC PIPO
760 600
to to
1400 2000
200- 355-
312 760
41~
94
16-
20
26- 26-
32 32
-3
to
-5
-8
to
-11
141-
15

252

13

PICO
1200
to

1525

350-
700

56-
66

6—
8

14~

- 16

417

Forests
PSME ABGR/ABCO TSHE
100 1100 1650 800
to to to -to
1350 2000 2000 1200
632- 560~
1157 1700
43-
115
5- 6~
6 8
18
27- 25-
30 29
-1
to
-5
-5
to
-10
231-
450

1300
to
1700

13-
16

500



Addi ti ons

RTICOL LIGNICOYL

" n

*"Barkman (19__)" should be " (1958)".

Rol e(s):' Effects on host plants: Cte "Legaz, et al. (1988)" as
the source of the informati on about Everpia-prunastri.

*Sensitivity: Janet suggests that "kinds on other substrates”
should be "lichens on other substrates”

*"moreso* should be "nore so"

*n[??--need to check Douglas article]" should be deleted, because
| have already elimnated the uncertainties.

TERRICOL ICOL

The "soil types", information is pretty w thout know ng what
properties these soils have (see Franklin & Dyrness, 1973, for

that) and exactly which lichens are grow ng on which soils (no
dat a) .

Habitat: Lichens directly on soil or humus are usually abundant
only in areas wth harsh conditions not suitable for nost few
vascul ar plants, 'or low amounts of leaf or needle litter (e.g.
many desert or'semi-desert areas, and al pine areas). U e€arings
in forests are also likely to support a better cover by Ilichens
(especially those that normally occur in open, non-forest areas).

L] "

*"abudant" should be "abundant"

*“microbiotic plants" should be "mcrobiotic plants (including
cyanobacteria, algae and bryophytes, as well as l|ichens)".

*"R chardson (19 ) should be "(1975) *.

"Rossman (1993)" should be "(1992) .

"(in Barbour and Billings)" should be deleted.
3.3. SAXICOLOUS

*"Umbilicaria ssp." should be "spp."
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Addi ti ons

*"desparate" should be "desperate".
*uCzehura, 19 )" shduld be "(1977)".

"Holborok" should be "Holbrook®".

Aguatic communities--In the main discussion on this, cite Gegory
(1976), dealing wth river

channel capacity, and Rosentreter
(1984, 1991), dealing with zonation, etc.
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Addi ti ons

4 SUCCESSI ONAI STAGES
*"'Rhoades, 19 )" should be "(1988)".

Ctations of the west side spotted ow docunents need to be in
accord with those in the revised Literature Ctations docunent:
"Report of the Scientific Analysis Teanl should be "Thonas; et
al. (1993) *;"Final Environnental Inpact Statenment" should be

" Anonynous (1993) *".

Cte Essen (1983), Pike (1972), Pike, et al. (1972, 1975, 1977),
and Séderstroém (1988).

5. KEY ECO OG CAL CRAOUPS
Problens in treatnent of information from sone localities--This
is a big pain, and | doubt | can detect and correct all the
problens even if | could afford the tine to nmake the attenpt:

*"rel eased" should be “realized".
"M scel | aneous" at end of docunent should be del eted.
6. KEY ENVIRONMENTAL FACTORS
*"quit diverse species" should be "quite diverse species".
7. FUNCTI ONAL  GROUPS

In introduction to the section, cite the general review of lichen
functions by Slack (1988).

Nutrient cvcling--cite Pike (1978).
Nitrogen fixation--cite Pike, et al. (1972) and Dension (1979).

Vertebrates--cite general review by Richardson & Young (1977).
In part dealing with Caribou, also site Detrick (1985), Schroeder
(1974), Servheen & Lyon (1989), and Stevenson (1979). |n part
dealing wth flying squirrels, also cite Maser, et al. (1985).

Invertebrates--cite the general review by Gerson & Seaward
(1977).

Soil enhancement--cite Harper & Marble (1988), Harper & Pendl eton
(1993), Brotherson & Rushforth (1983), Shields, et al. (1957},
and Skujins & Klubek (1978), in connection wth cryptogamc
crusts.
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Addi ti ons
Inhibition of wood destrovina funai--also cite Henningson &
Lundstrom (1973).
10. AReas oF UNKNOM | NFORVATI ON
*"Sigal & Nash, 19 ;* should be "1983".
*"Ryan, 19 )" should be "(1989)".

*"Rhoades, 19 )" should be "1988“.

“Miscelaneous" at end of docunent shoul d be del eted.
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Addi ti ons

12. TABLES AND MAPS

The left and right margins of many of the tables need to be
decreased to the mnima (0" for left, 0.5" for right), or the
colums will be all nessed up. See separate documents on this,

di skette for conpleted/corrected tables.

The nunbering of the tables depends on whether you want them all
together following this heading, or at the ends of the relevant
docunments (this is your choice, and nunbering themis a sinple

enough thing for you to do after all the work |I put in on this
report).
13, || TERATURE REVIEW

"Esslinger (19 1973, 1977, 19 )* should be "(1971, 1973,
1977, 1978)".

"Goward (19 19 19 )" should be "(1985)" [the other Goward
references I was thinking of are not directly relevant]

"Douglas and Bliss (19 )" should be " (1977)"

"Rosentreter (1992, 199 )" should be "(1984, 1986, 1990, 1991
1992, 1993 ).

Under |ichens of Washington, cite Foster (undated,. cited by
Howar d, 1950).

Under nonographs/synoptic treatnents, cite McCune (1987).
LITERATURE CITATIONS

See separate revised docunent.
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Bi ogeogr aphy
EAST SI DE CONTRACT
RESULTS aND DI SCUSSI ON PART ONE

. - 1: Biogeography

[Possibly interestina areasl

WABHINGTON: )
E: S8lope of Cascades: ' ' _ _

This province has been explored extensively for lichens, and
the ecology of -lichens. -(espeC|aIIy ones on soil). in alpine areas

t he North Cascades part-has' been studied intensively;

~ Klickitat Co. Col unbi a Gorge Area: Although this area was
. explored extensively,' by Suksdorf many years 'ago, and recently by
Davis, their ‘'label data provide little or no informationon the
ecology or abundance of-the species. The areas where Suksdorf
col l ected (especially Bingen, Falcon Valley, and Wite Salnon

. River) -are of special interest because many 'lichens that occur
only'rarely if‘at all elsewhere in the WV OR part of'the Colunbia
Basin were found there. | ncl uded' anong these |ichens- are several

potentially inportant nitrogen-fixers (e.g., species of Lobaria,
Neohroma, and Pseudocyphellaria), and others (e.g., 'nenbers of
the Caliciales), that are especially characteristic of old-growh
forests and are also sensitive to disturbances (including air
pol lution, which may be 'a problem due to novenent of air from
west side urban areas)., Suksdorf’s sites need' to be revisited
.and studied carefully, to determ ne whether the species are -still
present,. specifically where and in what habitats they occur, and
how abundant they are today. It is noteworthy that the
collections by Davis in Klickitat Co. include only one nitrogen
fixer (a Leptogium species), although he did find several nenbers
of the Caliciales at various sites in that county. '

. Gkanogan Co.: Roser Lake area: This area is being proposed
as a Research Natural Area, and has a rich and luxuriantlichen
flora that'includes several possibly rare undescribed species,
and large quantities of‘the nitrogen-fixing and stabilizing

-species Solorina crocea ‘(apparently uncommon el sewhere-in the
Col umbi a Basin) and other potentially inportant taxa such'as
Brvoria spp. 'I have requested funding fromOkanogan‘N. F;. to do a
nore thorough ecological study as a followup'to ny prellnlnary
floristic study there.

Yakima Co; : M. Adans area: The'only collectlons-are old
ones -by Suksdorf, many with very inadequate |abel data., A:better
know edge of the |ichen flora of this area "Wl contribute to a
fuller understanding of - al pi ne and- subal pine communities in the
province. 'Since the.east slope and accesses to the nountain are
on the Yakima" Reservation, pernission wll be needed to do

studles t'here.
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Bi ogeogr aphy

N. E. Munt ai ns:

The entire province needs to be nuch nore thoroughly
examned 'for lichens. The collections so far have been few and
very inconplete, giving the inpression that mnmany species occur in
all the provinces of in the Colunbia Basin except this one.

While species restricted to drier communities or volcanic rocks
may well be absent from the province, the diversity in this
province (especially the eastern part) should still be quite
high; since many other species that are common in northern |daho
or northward, including species characteristic of granitic rocks
and especially ones on cal careous rocks '(which are uncomon in
other provinces in WA and OR), and' species typical of Isuaa
heterophvlla forests (absent elsewhere in the WV OR part of the
- Columbia Basin) are likely to occur. Anong the species that are
known to be present are several-that have potentially very

i nportant ecol ogi cal functions, are associated wth mature-or
old-growh forests, and are noderately to very sensitive to

di sturbance. Alectoria sarnentosa (an inportant food for
caribou) and Brvoria spp. (inmportant foods or nesting materials
for northern flying squirrels) are known to be abundant in
several areas; Lobaria pulmonaria (a potentially inportant
nitrogen fixer) is known to be present, but nothing is known
about its abundance or full distribution in the province.

Pend Oeille Co.: [vill ional For . The areas nost.
likely to have especiallyunusual,  important, or sensitive

lichens are probably in this area, especially near the Kettle and.
Pend Oreille rivers, and sites at high elevations.

Stevens Co.: Cooke's site. 'This needs 'to be revisited, for
reasons di scussed. bel ow.

Col unbi a Pl at eau:

Ext ensi ve collections have been nmade in this province, and
detail ed ecological studies were nmade by Cooke (1955) in the
eastern part.

Spokane aod Whitman Co.: Cooke's sites: These need to
be revisited, to determne what changes in the |ichen vegetation
might have occurred. H s voucher specinmens need to be examined

in the light of nobdern systematic concepts, 'and at |east rough
estimates of the relative abundance of the species in the
communities he recogni zed should be nmade (e.g., it would be
useful to know if the various parnelioid and cetrarioid taxa are
all equally common, or are one or two species dom nant).
Yakima Co. : UnmotahnumgRoddimafierhnum Creek: This s

apparently the only site-west of |daho where Aspicilia_"hispida".
is presently known to occur

Col unbia Co., and Asotin Co.: Blue Mountains, Umatilla
National Forest: This is the only major forested area in the SE
fourth of WA, and floristic affinities with NE Muntains of OR
and probably also with northern Idaho, are likely. However, only
a few collections have been nmade here.

Bi ogeogr aphy 2




Bi ogeogr aphy

OREGON. )
The lichen flora of nobst parts of the Colunbia Basin in OR
is less well known than that of WA

E . S8lope Cascades:

Rather few collections, "mostly with little or. no ecol ogi ca
data, have been nade in this prOV|nce

Hood River (D; East slope of FbO(Much nor e
information-is needed on the ‘lichen vegetatlon of this'area,
since it is one of the few areas in the province where al pine and
subalplne communities will be found. Colunbia Gorse area: Even
less is known about-the lichens' on the. OR side of the Cbrge is
known-than for the WA side, but the Sane considerations ‘are.
applicable.’

Deschutes Co. /Lane Co.: Three Sisters: Imshaug’s coll ections
of crustose species fromthis area need to be exam ned; since
this is another of the few al pine areas in the province. -

Ecol ogi cal notes, and additional collections; including ones in
subal pi ne and nontane areas on.the "eastern’slopes, also need to
.be  nade. . a o

Klamath Co.: Crater Lake,' and other pumice areas: The |ichen
communi ties in. these areas, especially the ones actually growing
on pumce (or soil or moss over'pumice), are likely to be
unusual . ~New col |l ections, with ecological data, w |l suppl enent
the limted know edge avail abl e from the few, nDstIy rat her old,
col I ections. :

E. Plateaﬁé and Hills: ) , s
Gillian Co.: N of Condon: This area was described as

havi ng- *' excel | ent range condition". 2 m Wof Arlington: This
area was descr|bed as "relict sagebrush habitat".
Harney Co. Steens Muntain: The 1lichen vegetation on this

very isol ated high.ridge, with zones extendi ng-into the al pi ne,
could be very unusual

Jefferson-co.:. 15 miles NWof Rednond: This area was
descri bed as "pristine", and.is the only known site of-the rare
and. endangered lichen Texasporium sSancti-jacobi 1n ‘the WA/OR part
of the Col unbia. Basin:- .

" Klamath Co./Lake Co.: Gearhart Wilderness: Although
extensive collections were nmade at sites around the' edges of this
rather isolated high nountain area were made, .the ecologlcal dat a
are minimal, and the-higher elevation interior.areas are |ikely
to have |nterest|ng subal pi ne or alpine lichen Vegetatlon.

Pum ce-areas: Lichens have apparently not yet been collected in
these areas; the lichen vegetation on pum ce is likely to be
unusual , as nentioned above. Al though the corticolous Iichens
are unlikely to be unusual, collections in the Pinus contorta
zone would be desirable. T

... Lake Co.: Warner Mountains: Collections have apparently
‘been made only'in one area in the western foothills., The eastern
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sl opes are likely to have lichen comunities with affinities to
those in nountains of the Great Basin, and the higher elevation
areas may also have interesting Ii chens.

Mal heur Co. : N.of Ontario: This area was described as
"pristine". N _
Morrow Co. : E si of Boardman Bombin nae: This area

was described as having @@xcellent range condition".

N.E. Mountains:

-Collections in this province are few, and with little or no
ecol ogi cal data; except to sone extent in a few sagebrush areas
around Baker City. The lichen vegetation is likely to be
diverse, and to include sone inportant and sensitive kinds; wth
affinities to communities in both the OR Cascades and the
Rocki es. The nountains include rock types and vascul ar plant
communities not comon el sewhere in eastern OR and they are
sonmewhat isolated, but probably act as a bridge for dispersa
'between the other nmjor nountain ranges.

Baker Co.: _
This was described as having @excellent range conditions".
Crook Co. : Ochocho Mountains: The few collections are

insufficient to allow conclusions about the_distribution and
ecology of lichens here. Murv Muntains: These include an
isolated area w th subal pine vegetation

Crook Co., Gant Co., Harney Co., Umatilla Co., and Union
co. : Blue Mountains: Know edge of lichens in these nountains is
still very limted, but at |east sonme localities are known to
have species that are potentially inportant or of special concern
(e.g., 'Caliciales and other potentially sensitive, old-growh
associ ated species). Imshaug’s crustose alpine |ichens from
Eagle Cap' also need to be exam ned, and other collections need to
be made in this very isolated high elevation area.

Harney Co.', Lake Co., and Malheur Co., and others.: Desert

scrub areas: Data from the a few collections are inadequate to
al  ow concl usi ons about possibly unusual, features of the I|ichen

vegetation'in these comunities. Sasebrush shrub-steppe areas:
More information on the relationshipsof |ichens to different

kinds of Artenmisia comunities and associated grasslands is
needed;

Wailowa Co.: Snake River (Hell's Canyon): Apparenly only
one'verv limted collection has been nade, but at |[east two
speci es apparently unknown elsewhere in the region (Flavoparmelia
caperata and Flavopunctelia flaventior) were found there.

Areas of endemism

Among the macrolichens, there appear to'be few species
endemc to the WWOR part of the Colunbia Basin or particular
areas wWithin it Possible endemics include several poorly known
taxa fromE Plateaus-t Hlls, OR .with apparently unpublished
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nanes, e.g., _Collema "xerica" (Jefferson Co.) . __Phvsconi a
"americana' (Wasco Co.), Xanthoria "adscendens" (Lake Co.), and
‘an unnanmed fruticose Aspicilia (E. Plateaus. & Hills, OR Kl amath'
Co.), and others that have not yet been collected or correctly

i dentified. Sone other species may be.endemc to, or centered
in,- the Colunbia Basin region as a whole (e.g., Melanelia
~multispora).or to .the Pacific Northwest in a broad sense

i ncluding.northern California and the southwesternnost parts-of
Canada (e.g., . Esslinaeriana idahoensis, Tuckernannonsis
subalpina). . .

5 Apparently endemlc crustose spec1es 1nc1ude ggigggggggg
cookeanum (to ny knowledge known only from Palouse grasslands of
Garfield and Wiitman Co. in Columbia Plateau, WA, and adj acent
parts of I|daho),, _Lecidea pumicicola (so far identified only from
pum ce areas of south-central OR "Deschutes Co. and Klamath Co.).
O her possible endemic crustose lichens are poorly known species
that ‘'were originally collected from the Columbia Basin, but

rarely if ever collected or identified since, including some
Lecidea spp. and others (mostly areas near the Columbia Corge)'
and sone species 'with unpublished names, e.g.‘;. Buellia _
"glaucomarioidea" (Klickitat Co; WA); _Rhizocaroon “sp. nov."
(parasitic on. Diploschistes in Jefferson Co., OR) , Rinodina
"enteroxantha (on soil in kanogan' Co.; WA), Toninia sp. "to be.
. described by R.”Anderson" (Wasco-Co.," OR).
"The actual distributions of all of these species, and of the
undoubt edly nunerous others that remain to be found or
determ ned, cannot be known until funding for field and herbarium
taxonom cal studies of lichens in the region' is made available.

Areas of high diversity

Due to the sporadic-and often very limted or selective
nature of lichen explorations in nost parts of the Col unbia
Basin, 'it is presently very difficult if not impossible to say
anyt hing meaningful or specific about relative diversity,
especially-.for taxonomcally difficult genera, including nost
crustose llchens. About the nost that can be said is that
generally the National Forest |ands have the highest diversity of
lichens, mainly due to the high diversity of habitats. A" few
nore or |ess specific areas or localities can be pointed out as
areas of real or potential "interest", for various reasons; these
are |listed and.discussed under axseparate headi ng.

Areas- linking '*hot spots"' of distribution ‘

As descri bed above, the Gearhart WIderness and vicinity,
Col unbi a, CGorge area, and-probably several other, |ess explored
areas -(N.E.” Mountains, OR,-N.E. Mountains, WA; alpine and
subal pi ne areas along the Cascade Crest from M. Hood sout hward;
Warner Mountains;® Steens Muntains), are of special interest
because they (probably or definitely) include (at |east in-
limited anounts in sonme areas) sone |lichen species that otherw se
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occur al nost exclusively on the west 'side or in other npist areas
(e.g., northern ldaho or northern. California).

Al t hough the exanples below are with reference to the very
generalized' maps in Vitt, et al. (1988), nunmerous exanples of the
i nadequacy of existing know edge of lichen distribution in North
Arerica can also be found in the generalized maps of Hale (1979),
t he sonmewhat nore precise (but not always correct)' dot maps in
Thonson (1984), "and even in the presumably nost reliable dot maps
in various nonographs of particular taxa.

Apparent disjunctions: Sonme interesting apparent disjunct
occurrences include the following: Arthonia patellulata“in
Klickitat Co., WA (map shows the species occurring only in west-
central - Canada; the species should be searched for in N.E.
Mountains,. WA), ( adonia scabriuscula in Spokane Co., WA (nmap
shows this species extending into the United States only on the
west side of the Cascades). However, nost seemingly anomalous
patterns are probably nore apparent than real; due to-
insufficient collection or |ack of proper |dent|f|cat|on, or to
the generalized and inconplete nature of the distribution maps:
(e.g., Vulpicida canadensis, which the map shows extending
southward only in the northeastern part of the Col unbia Basin.
region, is widely distributed and is very common in at |east sone
areas as far southwest as Kl amath Co., OR

Species supposedly rare or absent in eastern WNW OR ' Sone
species that are indeed restricted to or conmon in noist areas to
the west or east, as shown by the maps, e.g.,_Hypocenomvce
scalaris. Lecidea atrobrunnea s. |ato, _Tuckennannopsi s
chlorophylla and Xanthoparnelia cunberlandia, also occur
occasionally in a fair nunber of other, drier areas, and one
(Hypogymnia imshaugii) is quite mndespread and cormon t hroughout
much of eastern WA and OR  Elavopunctelia flaventior, which
Vitt, et al. show as extending into the United States only east
of the Rockies also occurs in California, which makes the
probably isolated occurrence of the species in Northeast
Mount ai ns, OR (Wallowa Co.) |ess surprizing.

Speci es supposedly w despread and common in eastern WAV OR
On the other hand, sone relatively distinctive species shown as
occurring throughout the Colunbia Basin or the Pacific Northwest
are, in ny experience, and based.on ny herbarium notes and
literature search, rarely if ever found in eastern WW (R
(Arctoparmella centrlfuga Baeonvces rufus, Cladina nmtis,

Cl adonia crispata, C. cervicornis cervicornis ssp. verticillata C_ uncialis
Pannaria pezizoides, Rammlina dilacerata s. lato, Salorina
saccata, and Souamarina lentigera s. lato,

chlorochroa s. lato). Ohers are found nostly close to the
Cascade crest or ldaho, and occur apparently rather rarely in one
or few noist areas (e.g., Calicium viride, Icmadophila

ericetorum Leptogium saturnjnum Lobaria pulnonaria, .Nephroma
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parile, and probably many J adonia species). Still others are
restricted.to a few alpine areas (e.g._Cetraria islandica, which
is apparently quite common on the east slopes of the North
Cascades, Flavocetraria nivalis, and Sporastatia testudinea).
Sone species:that | would have expected to be comon throughout
the drier areas of eastern WA and OR (as shown) are apparently
uncommon there. (Psora decipiens, Toninia sedifolia). Sever a
ot her species supposedly occurring-throughout the Pacific
Northwest, but.apparently rare in eastern WA and OR pr obably
have not often been correctly i dentified- (|n fact, the
phot ographs of _Hypogymnia enteronoroha and_ Phaeophvscia
orbicularis in Vitt, et al., 1988 are msidentifications'of. other
speci es!). Anmandi nea ounctata, Lecidella  euphorea, and perhaps
sonme species of the notoriously -difficult .to identify genus lUsnea
(e.g., U_hirta and U. lapponica) may well be nore w despread and
common, at least in noister areas of eastern WN OR than the few
specinmens identified to species would suggest.’

Contributions of Federal |ands.

Large areas of the Columbia-Basin regi on-have not yet-been
explored . for |ichens, due partly to their inaccessibility
(distance from roads, or |ack of parklng areas.when along roads).

Federal |ands are potentially very i mportant for lichens in
t he Col unbia Basin region.

Forest' Service

In Oregon, the only east side National Forest areas that
have been explored thoroughly for |ichens by trained
lichenol ogists are the Frenont National Forest (rmainly the Bly
District--Ryan), -and to at |east some extent the Wlanette (Pike
McCune, and others) Deschutes (Geiser--only a limted nunber of
species identified, by mne). Limted collections by a
I'i chenol ogi st (Roger Rosentreter) have been made in the Wallowa-
Whi tman National Forest. M/ own collections in the Winema
Nati onal Forest are few and |imted. Few if any areas in the
Umatilla, Ml heur, Cchoco, or Munt Hood National Forests have
been exam ned for |ichens.

In Washington, only a few areas have been explored for
lichens (nbstly sporadically by professional or anateur
lichenologists) in the east side National Forests (Ckanogan
Wenatchee, and Colville, and the southwestern part of
Snogual m e). In preparing this report | did not record data from
collections made in the Gfford Pinchot National Forest (although
the east edge of the Forest is east of the Cascade sunmt, 'and
has been explored for |ichens by John Davis and others, it is
within counties that | excluded as being "Wwest side"). Little if
anything is known about the |ichens of Kaniksu National Forest.
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Bi ogeogr aphy
Bureau of land Management

Al t hough many.of the collections. from non-forested areas are
probably from BILM | and, determination of precisely which
localities are under BLM jurisdiction gr which djstricts ar
involved is noteasily acconplished. Bhe"aré&a G SBLM1%nd" That
has definitely been explored for lichens. (by Kari Yanski, an
amat eur Iichenolo%ist) is that around Lakevi ew. (Lake Co.),

Oregon; however, have not seen the |abel data from her
col I ections.
Contribution of non-F8/BLM | ands

Probably rather few non-federal ‘lands have been explored for

lichens, because cities or agricultural areas usually |ack.
suitable lichen habitats, and access-to private |ands requires

per m ssi on. I ndi an reservations, and Federal, but non FS/BLM,
lands (e.g.; mlitary areas, DOE lands, National VVIdriEfate

Refuges),. also have not been explored much if at all.
lands (e.g., State-Parks) are potentially inportant areas for
study, but are rather few Horset hief Lake State Park and Lake

Easton State Park (both in central Washington) are two that |
have explored for |ichens.

Bi ogeogr aphy 8



/ﬁ]({ﬁ > . ,»//
/

Physiographic Regions of the Pacific Northwest

120°

— 116R 112°
33 | : /\ , |

35
| 34 {2 g7 s
480~ , ,
A 1
/4 ! * KR &) 3
32 SHINGTON
| 36( A

46°— , 8 u
42" “ '
440 — 42
X1
o ‘&
43 oo \ATIO
470 _\ " 22 24




Physi ographi c regions --

9/15/94

listing of Paradox database

o -;"\.i "ﬁ".—' ’

Bruce McCune, Oregon State University

Regi on nane

Sel kirk

Koot enai .

Fl at head- Bl ackf oot
East Front

Mari as

Nort heast outlier
Nort heast Mbnt ana
Col unbi a Pl at eau
d ear wat er
Bitterroot Range
G ark Fork Drainage
Hel ena - Bozeman
Eastern Qutlier Ms
East Central Mbntana
Seven Devils
Sal non

East - centr al
Beaver head

nms

area-

| daho

. Bozeman

Beart oot h
Sout heast
Boi se
Payette
Snake River
Upper Snake
Yel | owst one Par k
Shoshone- Bi ghorn Val | eys
Bi ghorn Range

Mont ana

Pl ai n

A ynpi ¢ Peni nsul a
Puget | owl ands

W sl ope Cascades, Wash.
E sl ope Cascades, Wash.

-NE Washi ngton Mns
Col unbi a Basin

Coast Range, Oregon
WIllanette Valley

.~ W sl ope Cascades
40 E slope Cascades
" E plateaus-and hills

NE Oregon
SW O egon
Col unbia R CGorge
Kl amat h- Si ski you
Nor t heast CA vol canic
Coast Ranges & foothills
Geat Valley

M s

A0
o

SEEEEEEEE

QR RRA323333BEEEE33% 420000 5850005555

E



W4

o
Tabl e 1. Distribution of nmjor corticolous/lignicolous lichenit4
- h ". s . S R
speci es by province. ‘Qf'}' -‘v'/"?’ﬁ e SO f/»(\{s/
L A v L R
LI CHEN SPECI ES (e W PROVINCE ¢ N

34 35 3'6 40 41 42

Alectoria sarnentosa + +. +

Brvoria abbreviata + + + + +
Brvoria' frenontii + + + +
Candel ari a concolor + +
Hypogymnia i nshausii + + + + + +
Let haria col unbi ana + + + + +
Letharia vulpina + + + + + +
Mel anelia el esantul a + + + + + +
Parnel i opsi s ambidqua + + + + + +
Parnel i opsi s hyperopta + + + + +

Plati smatia glauca + + + + + +
Tuckernmannopsis nerrillii + + + + + +
Tuckermannopsis platyvhvlla + + + + +
Vulpicida canadensi s + + + + + +
Xanthoria "candelaria" + + + + + +
Xant hori a polycarpa + + + + + +
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Table 2. Distribution of major terricolous/muscicolous Iichen
speci es by province.

LI CHEN SPECI ES PROVI NCE

34 35 36 40 41 42'
Cetraria aculeata + + +
Cetraria ericetorum + +
Cetraria islandica 4 +
Cl adonia cariosa + + o+ + +? o+
C finbriata + + + + + +
Gl adoni a pvxidata + ? + + + +
D nl oschi stes rmuscorum + + + + + +
Lepraria nealecta + + + +
Lept ochi di um al boci liatum + + + +
Leptogium spp. + + + + +
Meaasoora verrucosa + + 4 +
Cchrol echia upsaliensis + + + + +
Peltigera aphthosa + + + + +
Peltiaera canina + + + + + +
Peltisera rufescens + ? + + + ?
Phvsconi a spp. + + + + +
Psora nipponica + + + + +
Traveliopsis sranul osa + + + +




Tabl e 3. Distribution of
provi nce.

LI CHEN SPECI ES

Acar ospora "“chlorophana"

Cal ool aca_saxicol a

Der mat ocaroon spp.

D nel aena_orei na
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Veg Zones

Table 1. Elevation
Dyrness (1973).

HABITAT
FEATURES
ARTR
Elevation (m) 30
to
1000
Av. Annual ,190_
Precip. (mm) 389
Av. Summer 24-
Precip. (mm) 43
Av. Annual 8-
Temp. (°C) 12
Av. Summer 19-
Temp. 25
Av. Max.
Summer 28~
Temp. 35
Av. Winter 0
Temp. to
-5
Av. Min. -3
Winter to
Temp. -10
Av. Annual 34-
Snow (cm) 136

and climate of

Shrub-Steppes

AGSP/FEID ARRI
30 450 450
to to to
120 775 1400
200- 360—- 280
250 600
23~ 75
44
12 9
23- 20
24
31- 28
33
0 -2
-3 -5
to
-4
34 102
15

major vegetation zones of Franklin &

JUoC PIPO
760 600
to to
1400 2000
200- 355-
312 760
41-
94
16—
20
26— 26—
32 32
-3
to
-5
-8
to
-11
141-
15 252

VEGETATION ZONE
Forests

PICO
1200
to

1525

350-
700

56—
66

6 -
8

14-
16
27-
31
-3
to
-4

-11

417

100
to
1350

27—
30

PSME ABGR/ABCO TSHE ABLA
1100 1650 800 1300
to to to to
2000 2000 1200 1700
632- 560-

1157 1700

43—

115
6— 3-
8 8

18 13-

16

25~
29

-1

to

-5

-5

to

-10

231-

450 500



N+ Major species
;ZA_. RESULTS AND DI SCUSSI ON
PART 1.

To avoid redundancy, sone general coments can be nade about
the information presented. Wuere sinmlar information is presuned
to be applicable to entire genera or species groups, it is given
only once. Genera or species groups in which the taxonony is such
that little or nothing can be said about individual species, are
treated here as units; information on the conponent species of
such groups, and on taxonony (including authority names for
species epithets, and synonyns) is given in the "nmaster list" of
species. presented as an appendix. The nanes of sone species wth
maj or taxonom c problens (discussed in the appendix) are given
here in quotation marks, for sinplicity; the use of two species
epithets connected by a slash refers-to situations where two
species or conplexes are difficult to separate from each other,
or where for nost practical purposes as far as known the sane
general considerations apply to both.*

Habitat: Generally only broad descriptions are given here;
nore detail (including subdivision of major groupings,
description of associations or comunities, and discussion of
environmental factors) is presented in' part 2.

Distribution: Generally only the distribution within what |
have referred to as "the region" covered by this report’
(Oregon/ Washi ngton part of the Colunbia Basin)' is given here, and
it is summarized according to nmjor provinces. CGeneral sumaries
of worldwide or North Anerican distributions, and nore detail on
distributions in Oregon and Washington, are given in a "naster

- list" of species presented in an appendix. Many species appear to
be w despread throughout the' region but absent from the
Nort heastern WA Mountains, which are distinctive in nany ways,
with closer affinities to the Rocky Muntains than to the
Cascades and the pl ateau regions. However,' the apparent absence
of species (especially crustose ones) is probably at |east partly
an artifact of the scarcity of collections fromthat area nade or
identified by |ichenol ogists. .

Rol e(s): Many lichens provide nourishnment and/or habitat for
animals, as well as for mcrofungi and bacteria;, this is
mentioned only in a few cases, where the species is definitely
known to be used by particular vertebrate anAimals that occur
within the region. Many if not all |ichen species grow ng on
rock are presuned to contribute to sone extent to weathering of
rock. Likew se nobst species growing on bare soil probably nodify
soil qualities, including noisture relationships. These functions
are not listed here under the individual species. Lichens
contai ning Nostoc (or perhaps other cyanobacteria) are presuned
to be capable of nitrogen fixation; this is nentioned only
briefly under those species in this list. Effects on wood-
inhabiting fungi refer to water extracts of the lichens; the

1



Maj or speci es

cause of the inhibition is unknown, since acetone extracts (which
remove the characteristic lichen acids nuch nore effectively than
water) had no significant effects (Lundstrdém & Henni ngsson

1973). The relative inportance of the various contributions
depends partly on the abundance of the |ichen species within the
ecosystem .

Sensitivity: Information on this ‘comes almost entirely from
ei ther subjective inferences'or fromliterature studies made in
other parts of the country or world; therefore it is at best a
rough guide, and at this stage | have not attenpted to present
guantitative data for it theAII lichens are obviously sensitive to
conpl ete' destructi on of - habitat (e.g., by catastrophic floods
or fire, or-covering of the habitat by asphalt or buildings) or
at least their substrate (e.g., lichens on trees are sensitive to
renoval of those trees by logging; lichens on rocks are sensitive
to renoval of those rocks .for agriculture or construction;
lichens on soil are generally sensitive to severe disturbance of
the soil by agriculture, construction, etc., although sonme kinds
of disturbance may be beneficial for sone soil |ichens). The
effects of global warming are potentially another Kkind of
di sturbance, but no attenpt is nmade here to predict the
sensitivity of particular species. Sensitivity of [lichens
to air pollution involves nany considerations, as discussed by
i nnunerabl e authors; the broad, often vague categories of

"sensitive, internediate, and tolerant"” used here, and the
sources of the information, are discussed by Peterson, et al.
(1992). Information on sensitivity to agricultural chemcals is

also given in general terns in this part of the report.
Sensitivity to herbicides and pesticides, as given by Alstrup (19
), refers to death ("sensitive") or visible damage ("sonmewhat
| ess sensitive") from "high doses" (presumably 10 x the "normal"
doses) of two herbicides ("Herbatox" and "Dantril") and two
fungi ci des ("Tilt Turbo" and "Rival"), sprayed in liquid form
with an atom zer.

Popul ation trends:' In nost cases this is unknown, at |east
for the Colunbia Basin, and so is not mentioned in the lists
bel ow.



Maj or speci es

Maj or Lichen Species
In the O egon-Washington Part of the Colunbia Basin

These species are considered "major" for the east side of
Oregon and Washington as a whole, because they are definitely
known to be widely distributed and abundant in this area.
Asterisk (*) = no specific information; see general coments
above as applied to species on this substrate.

+ = Info. from Saxicol ous by Zone docunent incorporated.
--Habitat: Distribution: Role(s): Sensitivity:

+Acarospora ''chlorophana' conplex--Habitat: On acidic rocks
(mainly basalt and andesite, but also on granite and schist); on
dry, nore or |ess shaded, vertical or overhanging surfaces,
especially rimrock cliffs, and often near the bottons of |arge
boul ders and outcrops. On north-facing, or sonetines south-
facing, surfaces. Sonetinmes in areas exposed to nutrient
enrichment, but . not where directly manured. In dry, open areas,
sonetinmes near streans or rivers. “At- low to high elevations

(100-2100 n). In shrub-steppes (Artenmisia tridentata/Bromus

tectorum, bunchgrass communities (Agropyron spicatum/Poa
sandbersii), juniper-sage deserts ( i

-occidentalis/Artemisia tridentata), yellow pine forests (Pinus
ponderosa), nontane forests (Abies concolor-Pinus), subal pine
forests (Abies |asiocarpa zone), and al pine areas. Average
annual precipitation ca. 25 cm Distribution: Al east side
provinces of OR & WA, except apparently Northeastern WA

Mount ai ns. Very frequent, and often a dom nant and very

conspi cuous taxon in its habitat. Sensitivity: Possibly sensitive
to sulfur dioxide pollution. Population trends: Possible decrease
(causes unknown) in at |east one area (central Cascades of

Washi ngton) according to Rossman (1994, pers. comm.).

Acarospora spp. --Habitat: One species, A__schleicheri, occurs
occasionally on soil or plant debris "in open, arid habitats at
noderate el evations (420-1525 n). The rest (at |east.8 species)
occur on various rocks in a variety of habitats from open | ow and
areas through forests to the al pine zone; of these species, only
A. "fuscata" has been identified often in the regi on enough to
have nmuch idea of its ecology; it occurs on exposed rocks, mainly
in open areas at noderate elevations. Distribution: Scattered
very frequently throughout much of the Col unbia Basin, but

(except for A "chlorophana") rarely obvious or high in cover
Sensitivity: After fire, cover of A.__schleicheri was sonewhat

| ess; - frequency and cover of _A. fuscata and A._striaata decreased
(Boykin, unpublished).

+Alectoria jnshaugii--Habitat: On bark or wood of conifers
3



Maj or speci es

(including Abies concolor, Pinus ponderosa, Pseudotsuga

nenzi esi i and Isuaa heteronhvlla). At noderate to higher

el evations (780-2300 m). In yellow pine forests (Pinus
ponderosa); nontane forests (Abies concolor-Pinus, Abies-

concol or). Di stribution: Muntainous areas of al I provinces in

the region. Wdely ‘distributed, but (in ny experience) rarely
abundant .

+Alectoria sarmentosa ssp. sarnentosa--Habitat: On bark or wood
(trunks and branches) of conifers gl ncl uding Abies concolor, A.
arandi s | asi ocar pa, Picea enaelmannii

Pinus cont orta Pseudotsuga nenziesii. Tsuaa heterophvlla, and

occasi onal | y-Pinus' ponderosa)., sonetinmes primarily in the canopy,
but. mainly ca.. 3-9 m above t he ground,. but with snaller anounts

towards the tops.of trees (Edwards, et al., 1960). Miinly in

mont ane forests-(includin AbJ.&SJL&D.dJﬁLE&C.hJﬁLI_II&, Is.uaa
heterophylla/Pachistima,

amabilis, Abies concolor [susa mertensiana-Pinus contorta-P.

' - Abi ' and Abies' lasiocarpa/Menziesia
associations); sonetimes in riparian areas.. At noderate to
mai nl y higher elevations (500-2000 nm) ft). A domnant species in
sone areas, by itself or with Brvoria spp. D stribution:
Cccasional at higher elevations of the East Slope of Cascades (OR
& WA) and higher peaks in the Eastern Plateaus and H |ls province
(OR), and sonetines abundant; common in the Northeastern WA
Mount ai ns. Role(s): An irrportant w nter food for woodland caribou
(Rangifer tarandus caribou) (Edwards, et al., 1960; Roninger &
A dereyer, 1989; Sharnoff, 1993), and according to Ary Snow
(pers. comm., 1989); forests in the Northeastern Washington
Mountains are being managed with this in mnd. Inhibits wood-

destroying fungi to a slight extent (Lundstrom & Henni ngsson,
1973). Sensitivity: Sensitive to ozone. Logging may increase the

exposure of the lichens to wind, light and heat. Wile wind nay
tenporarily make them nore available as food for caribou, it and
increased light and heat will decrease the Iichen popul ation.

Aspicilia spp. --Habitat: On rocks in virtually all types of
ecosystens in the region. Distribution: Throughout the region;
the taxonony is such that |ittle specific information can be
provi ded.

+Bryoria abbreviata--Habitat: On bark or wood of conifers
(including Abies concolor, Pinus contorta, P__ponderosa,
Pseudot susa nenziesii. and Tsuga  spp. Minly in open forests,
especially characteristic of those in which Pinus or Pseudotsusa
are abundant . (associations include Pinus ponderosa-Juniperus
occidentalis, Pinus ponderosa-Populus trichocarpa, Pinus

ponder osa- Quer cus- Pseudot suga,  Pinus__pander osa- Pseudot suaa; .
Pseudotsuga/Physocarpus, Pinus contorta and Ahies concolor-
Pinus). At noderate to occasionally higher elevations (300-900(-
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2100 m). Frequently associated lichens include Letharia spp. and
Tuckermannopsis nerrillii. D stribution: Muntainous areas in all
provinces in the region except Northeastern WA Muntains.
Role(s): * Sensitivity: Sensitive to ozone.

+Bryoria capillaris--Habitat: On bark or wood of conifers

(i ncludi ng Pinus ponderosa-and Pseudotsuaa nenziesii). In -
coniferous forests (including Pinus oonderosa- Quercus-,

Pseudot susa. Pinus contorta, _Pseudotsusa, __Abies concolor, _Abies
concolor).. At noderate to higher elevations (900-2000 m);
apparently nore characteristic of nore humd areas. Associ ated
lichens include Alectoria sarnentosa and:Brvoria spp
Distribution:. East Slope of Cascades (OR -near border with'
Eastern Plateaus and Hlls); East Slope of Cascades (WA--near
border with Colunbia Plateau); Northeastern OR Munt ai ns;

possi bly el sewhere (sites are near the Washi ngton/|daho border,
and may be in ldaho).. Abundant in a few places (at least in

Sout h-Central Oregon). Role(s): Sensitivity: Sensitive to sulfur
dioxide and fluoride. Tolerant to fertilizer dust? (Kauppi,
1972). R

+Bryoria frenontii--Habitat: On bark or wood of -conifers
(including Abies concolor, Larix occidentalis, Picea enslemnnii
Pinus contorta, P. nonderosa, and Pseudotsusa nenziesii) and
occasional |y hardwoods (i ncluding cCercocarpus ledifolius and
Purshia tridentata). Oten on branches in the canopy. At
noderate to higher elevations (1000-2000 n). In conmunities
rangi ng from juniper desert to nontane forest (Cercocarpus
ledifolius-Purshia tridentata-Artenmisia tridentata, Pinus
ponder osa- Juni nerus, Pinus ponderosa/Aqropyron, Pinus ponderosa-
puer cus- Pseudot susa, Pinus ponderosa/Cercocarpus | edifolius,
Pinus contorta, _ Pseudotsusa, _ Abies concolor-Pinus, Abies
concolor). Associated lichens include Letharia spp.. and Brvoria
spp. Distribution: Muntainous areas in all provinces of the
region except possibly Northeastern WA Muntains (probably
present there, but may not have been correctly identified).
Frequent and sonetines a dom nant species. Role(s): Inportant for -
food and nesting material for the northern flying squirre
(Glaucomys sabrinus) (Sharnoff, 1993). Sensitivity: Sensitive to
ozone.

+Bryoria fuscescens--Habitat: On bark or wood (trunk or branches)
of conifers (including Abies concolor, A. lasiocarpa, Llarix
occidentalis, Picea enalenmanii, Pinus contorta, and Pseudotsuaa
nenzi esi i in various forest types (including Abies
lasiocarpa/Menziesia, Tsuga heterophylla/Pachistima, Pinus .
contorta, Abies concolor, and Pinus ponderosa/Quercus
garrvana/Pseudotsuga nenzi esii associations), at noderate to

hi gher-el evati ons (930-1950 n). Distribution: Mbunt ai nous areas
of all provinces in the region. Frequent, often common, but
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usual Iy not as-abundant a's other nenbers of the genus. Role(s):
Used by the northern flying squirrel (Sharnoff, 1993).
Sensitivity: Internmediate in sensitivity to sulfur dioxide.

+Brvoria crlabra--Habitat: On bark or wood (trunk or branches) of
conifers (including Abies concolor and Pinus spp.), and on old
fences. In nontane forests (including Abi es concolor-Pinus and
Abi es' arandi s- Pseudot susa). At noderate to higher elevations

(900-1850 n) . DPistribution: Muntainous areas in all provinces in
the region except apparently the Northeastern. WA Munt ai ns
(probably present there but not identified correctly). Fairly
frequent, sonetinmes rather abundant. Role(s): Sensitivity:
Sensitive to ozone.

Brvoria pseudofuscescens--Habitat: On bark or wood of conifers

(including Picea enslemanii, Pinus contorta, and Pseudotuaa
menziesii), in nmontane forests (Pseudotsuga, Pinus contortfa,

Abies concolor). At noderate to higher elevations (600-2130 m).
Distribution: Muntainous areas in East Slope of Cascades (OR
border wth Eastern Plateaus & Hills), Northeastern OR Muntains,
and Northeastern WA Muntains (border with Colunbia Plateau).
Abundant in a few places '(at least in south-central O egon).
Role(s).: Used by the' northern flying. squirrel (Sharnoff, 1993).
Sensitivity:

Brvoria spp. --Habitat: Due to the difficulty 'of identifying nost
of the species, frequent misidentifications especially in the
older literature, and frequent interm xture of species, for nmany
pur poses the genus has to be treated as a whole. Al though sone
menbers of the genus occur on soil or rock, the ones in this
region apparently occur only on bark or wood of conifers, nainly
inthe lower 7.5 m, or up to ca. 15-20 m above the ground
(Edwards, et al., 1960). They occur nostly at noderate to higher
el evations, in nontane to subal pine forests. At least 7 other
speci es of Brvoria have been found once or a few tines in-in the
region (B__friabilis, B. inplexa, B. |anestris, B.__oregana, B.
sinplicior, B. tortuosa, and B. _trichodes ssp. anericana); sone
of these may actually be abundant in sonme areas, but except for
B. tortuosa these additional species tend to be rather difficult
to recognize, making it difficult at present to say nuch about

t hem Distribution: These additional species have been found
nostly on the East Slope of the Cascades or their extensions into
adj acent plateau or hill areas (OR and/or WA); B._oreagana.  has

al so been found in Northeastern WA Muntains. Role(s): The genus
as a whole is a conponent of the winter diet of woodl and caribou
(Edwards, 'et al., 1960; Romi nger & O deneyer, 1989). One species
of the genus (referred to as "Alectoria jubata'"--an anbi guous
nane) strongly inhibits wood-destroying fungi (Lundstrém &

Henni ngsson, 1973); the sanme may be true of the species found in.
the Colunbia Basin. Sensitivity: One of the additional species
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(B.__trichodes spp. anericana) is known to be sensitive to
internediate to sul fur dioxide.

Buel lia spp. --Habitat: One species 18__£pgplllé£éi) occurs on
nmoss, -plant debris and dung; several others (including B.
retrovertens) occur on rocks; the rest (at least 6 other species)
occur on bark or wood (nDstIy of hardwood trees or shrubs...
sonetines on junipers). Due t0 the taxonomic difficulties, little
el se can be said at present, but | suspect that several species
are probably quite frequent and abundant. Several occur in

"bi scuit scablands" or juniper-sage-desert-grasslands; others
occur in hardwood-dom nated woodl ands at |ow el evations; true B.
papillata is to be expected . in al pine areas. D stribution: Mst

of the species have been identified fromthe East Slope of the

" Cascades (OR, WA) or adjacent areas, near the Colunbia R ver
Role(s): * Sensitivity:'

+Cal opl aca saxi cola--Habitat: On rocks (nost often. basalt, but
sonmetinmes granite or other kinds), especially on dry vertica
cliffs or rimrock, and on the parts of boulders or outcrops
exposed to strong nutrient enrichment from birds or small mammal s
(e.g., Neotoma spp.). On exposed, north- or south-facing
surfaces, and often towards tops of large boul ders. or outcrops.

At moderate to hi gher elevations (360-2040 m). Mostly in open
areas domnated by Artemsia tridentata, Juniperus occidentalis

or Pinus ponderosa; sonetines in nontane forests or woodl ands
(e.g., Abies concolor-Pinus; Castanopsis
chrvsophylla/Arctostaphylos atula-Amelanchier ini LI a-

Symphoricarpos comunity). Precipitation ca. 25 cm per year
Distribution: In all provinces in the region, except apparently
the Northeastern WA Mountains (perhaps due to the infrequency of
t he species' occurrence on granitic rocks, which predomnate in
t hat - provi nce) . Rol e(s): Sensitivity:

Caloplaca spp. (especially the conpl exes centered around the C.
hol ocarpa, C._ cerina, and C_ ferruginea)--Habitat: The various
species in these conpl exes-occur on a wide variety of substrates,
over wide ranges of altitudes and ecosystems; due to taxonomc
problens it is difficult to say nuch about nost of the individua
species at present. One group (including_C__jungermanniae, C.
stillicidiorum and C__tiroliensis) is very frequent and common
on nosses, plant debris, or soil in open areas dom nated shrubs
or grass (nost collections exam ned were from |low to noderate

el evations, but these species are also to be expected i n al pine
sites); at least one other species, C_tomnii; occurs directly
on soil. One species (C__eoithallina) is very frequent as an

epi phyte on other crustose lichens. The renmmining species
(probably at |east 10) occur either on bark or wood or on rocks,
bones, etc., and sonme appear to be quite commopn in sone areas.
Distribution: At |east several nenbers of this genus have been
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found in nost of the provinces in the region, except apparently
the Northeastern WA Muntains (where they alnost certainly do
occur but'have not been identified). Role(s): Sensitivity:

+Candelaria concolor--Habitat: Usually on bark or wood (trunks
and branches) of'hardwoods (including Anelanchier Artemsia
rigida, A. tridentata, Crataequs, 'Quercus aarrvana, &ogpap . ,
Salix spp., and $mphoricarpos albus); or of—JuninRerus
occidentalis; occasionally on panderosa or other conifers,
exceptionally on burnt stunps or steep faces of rock (basalt).
At low to noderate-elevations (60-1050 m. In shrub-steppes
(including Artenisia tridentata ssp. tridentata/Stipa comata and
Svmphoricarpos albus/Festuca 1dahoen51s) , bottons of ravines in
bi scuit scablands (Juninerus occidentalis) and open woodl ands
(Pinus ponderosa/Symphoricarpos albus and garryana) .

Oten in areas exposed to sone nutrient enrichnment from dust
(e.g., along roads or in agricultural areas)..Sonetines .a

dom nant species, by itself or with species of

Phvscia, or Xanthoria spp. Distribution: East Slope of the
Cascades (WA, OR); Colunbia Plateau (WA); Eastern Plateaus &
Hills (OR). Role(s): Sensitivity: Sensitive to internediate to
sul fur dioxide; sensitive to fluoride.

Candel ariella spp.--Habitat: Sone species (C_efflorescens_ and C.
xanthostigma), are restricted to bark or wood of hardwoods.

O hers (e.g., C__“citrina', "terrigena'") occur only on soil,
noss, or plant debris. One species (C__aurella) is restricted to
cal careous rocky substrates. (in the Colunbia Basin, mainly
concrete), but has been erroneously reported from various other
substrates. Still others (C_rosulans, C vitellina) are
typically on rock, but may occasionally also occur on other
substrat es. Most have been found nmainly in various open
comunity types (grasslands and shrub-steppe -up to pine forests)
at moderate-elevations. Mst are quite frequent and often
abundant (especially in areas exposed to noderate anounts of
nutrient enrichnent from dust or other sources), but are
difficult to distinguish from each other. Distribution: East

Sl ope of Cascades (WA, OR), Colunbia Plateau (WA), and Eastern
Plateaus and Hlls (OR). Role(s): Sensitivity: _Candel ariella
vitellina is intermediate -to sulfur.dioxide; tolerant to

fluoride; sensitive to herbicides and fungicides (Alstrup, 199 );
C_rosulans was killed by fire (Boykin, unpublished).

+Cetraria aculeata--Habitat: On soil. At  high-elevations ((1900-
)2250-2600 ), or rarely at noderate elevations (780 m). Miinly
in the al pine zone, but sonetines in grasslands at |ower

el evati ons. According to Thonson (1984), in the Arctic the
species occurs on sandy soil or anong nossses at the edge of
frost boils, sonetinmes over rocks with thin soil, occasionally at
t he base of shrubs. In al pine areas on the east slope of the
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North Cascades (Douglas & Bliss, 1977), the species is fairly
inportant in sonme dwarf-shrub communities (Salix nivalis), and
some dry gramnoid conmmunities, (Calanpborostis purpurascens and
Carex nardina), and is also present in Drvas octonetal a dwarf-
shrub comunities, Carex breweri snowbed communties, and Carex
phaeocephala dry gram noid conmunities. It is best devel oped on
| evel to noderate or steep, exposed, mainly south- or southwest-
facing slopes, on well-drained soils that are often extrenely
rocky and often show indications of frostaction; snow .
accumularion is often slight; and snowmelt is relatively early
(April to' early June). Associ ated |ichens. include Thamolia
spp. and sonetines d adonia pyxidata, or Cetraria islandica and
C. _ericetorum Distribution: East Slope of Cascades of WA

Nort heast. Mount ai ns of WA, Nprtheast Muntains® of OR

+Cetraria ericetorum--Habitat: On soil and hunus, especially
among 'nmosses, in dry or noist habitats. Usual Iy at high

el evations (1750-)2250-2450 m).- Usually in the al pine zone,
soneti mes extendi ng down in subal pi ne areas. In al pine areas on
the east slope of the North Cascades (Douglas f-Bliss, 1977), ‘it
"is fairly inportant in Carex capitata snowbed communities;
Arct ost aphvl os uva-ursi dwarf-shrub communities, and several dry
gramnoid comunities (Calanbsrostis purpurascens, Carex
phaeocephal a, and Kobresia nvosuroides). . It occurs on all
aspects, but especially south- or southwest-facing; noderate to
steep slopes, on level to slightly concave sites, often wth
humocky topography, on soils that are often poorly devel oped and
wel | -drai ned, but also on soils that remain noist well into the
sunmer due to drai nage from upslope; snow accunulation is slight,
and snowmelt is relatively early (April to md-June. Associated
lichens include d adonia pvxidata, Cetraria aculeata, C.
‘islandica, or Thammolia spp. Distribution: East Sl ope of Cascades
of WA, Northeast Muntains of WA

+Cetraria islandica--Habitat: On soil or noss, 'on all aspects and
soil types ranging from well drained, on snooth slopes, to nore
poorly drained on humocky terrain, with light to heavy
accumul ati ons of snow, w th snowmelt occurring early (md April)
to late (late July), avoiding-the wettest and driest:areas. At
hi gh el evations ((1800-)1950-2600 m). An inpbrtant conponent of
al pine areas on the east slope of the North Cascades; the-
domnant lichen in Phvllodoce slanduliflora comunities, and
fairly inportant in other dwarf shrub communities (Salix nivalis
Sal i x cascadensis), sone snowbed conmunities (Antennaria |anata,
Carex breweri), and some dry gramnoid communities (Danthonia
‘internedia, Calnogrostis purpurascens, Carex scirpoidea var.
pseudoscirtioidea, and Kobresia nvosuroides). Sonetines also in
subal pi ne areas (Abies lasiocarpa/Menziesia community).
Distribution: East Sl ope Cascades of WA, Northeast Muntains of
WA,  Role(s): Aqueous extracts (of strain containing
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fumarprotocetraric acid) inhibit the growth of vascular plants
"(especially Dicotyl edons, nanmely peas and. beans), especially the
roots'and to sone extent the germnation of seeds and devel opnent
of seedlings (Vainshtein & Tol pysheva, 1975). They also
suppressed growth of many' mycorrhizal fungi (Brown & M kol a,
1974). Sensitivity: Internediate to sulfur dioxide.

Cladonia cariosa--Habitat: On soils, especially those rich in
humus,. but also on trail cuts, thin soils, soil over rock-, and
conpressed duff, sonetines associated w th decaying bunchgrass
cl unps. On well drained uplands,. north-facing slopes of shallow
val leys. In exposed or relatively shadead areas, nostly in
various forest comunities (noderately open, sonetinmes clinmax
types, including Pinus_ponderosa/Symphoricarpos albus,

associ ation, and various nontane forests, such as ones wth
Pseudot suga, Abies, or Picea enselmannii), but sonetinmes in
scabflat grasslands (e.g., Eestuca idahoensis-Poa sandbergii-
Stipa comata-Bronus tectorum comunity). At low to fairly high
el evations (100-1800 m). Sonetinmes associated wth '

canina s. lato (including P__rufescens). Distribution: Al
provinces in the region except perhaps Eastern Plateaus and Hlls
of OR Role(s): Sensitivity: Connected with pernanent grasslands,
on richer soil, on sloping terrain. Probably sensitive to habitat
| oss (conversion of natural l|ands for human use) and disturbance
of the soil (due to grazing, trampling, vehicles, or fire)

(Al strup, 1992).

d adonia chlorophaea group (C__chlaorophaea conpl ex, i i
and C.pyxidata conplex)--Habitat: On soil, nobss, plant debris,
rotting wood, or sonetinmes bases of trees, at noderate to high
elevations, in a wide variety of comunity types, from shrub-
steppes through forests into the alpine. Frequent and often
abundant. Although the C__pyxidata conplex (including C.

i tends to be nore tolerant of dry, exposed habitats,
than the others; in other respects this group of closely related
and sonetinmes difficult to distinguish species is probably best
treated-together at present. Distribution: Al provinces in, the
regi on, except perhaps Northeastern-WA Muntains (C.—chlorophaea
has been collected there, and the others are expected there).
Role(s): Sensitivity: Cadonia chlorophaea is tolerant (to
slightly sensitive) to even high (5 'x normal) doses of herbicides
(MCPA, paragquat/diquat, and 2,4-D) (Seaward, 1977); C—finbriata
is sensitive to internediate to sulfur dioxide.

d adonia spp.--Habitat: On soil, noss, plant debris, rotting
wood, or bases of trees, in a wde variety. of habitats over a
wi de range of elevations, but predomnantly in noister, cooler
situations, from forests to alpine. Frequent and often dom nant,
but nost of the 30 or so species that have been identified are
presently known apparently from only one or a few localities
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(this may be partly, but by no neans entirely, an artifact of

m sidentifications having nmultiplied the apparent nunber of

species). Many species (including the C__chlorophaea group

di scussed above) frequently occur only as basal squamles

(especially in shrub-steppe habitats), mMaking already difficult-

t o-di stingui sh species al nost |np055|ble to identify.

Furthermore, with a few exceptions (e.g., C__ecnmmcvna is a

dom nant species at | east alon? tra|IS|des in one nontane forest
parts of the North Cascades), ittle is known about the ecol ogy

of individual species based only on information form collections

in the Washington/ Oregon part of the Colunbia Basin, even though

much can be inferred fromthe literature from other regions.

Distribution: At'least sone additional species occur in each

province in the region. Role(&: Sensitivity: Several nenbers of

the genus are sensitive to ozone. Probably sensitive to habitat

| oss (conversion of natural lands for human use) and disturbance

of the soil (due to grazing, tranpling, vehicles, or fire).

Col l ema spp. --Habitat: At |east one species (

occurs on bark of Quercus garrvana and ot her hardwood trees near
the Colunbia R ver; at least one other (C__tenax) is probably
common . and sonmewhat nore wdely distributed on soil or noss in
shrub- st eppes or scablands at |ow to noderate el evations
Distribution:. Collections to which.species nanes have been
assigned (whether correctly or not) appear to be only froma few
areas of the East Slope of Cascades (WA, OR), especially around
the Colunbia R ver; however, it is Ilkely that unidentified
speci es occur el sewhere in the region. Role(s): Nitrogen
fixation. Enhancenent of soil properties. Physical barrier to
seedling establishnent (St. Cair, et al., 1984). Sensitivity:
Sensitive to internediate to ozone; apparently tolerant to sulfur
di oxi de. Probably sensitive to habitat ‘loss (conversion of
natural |ands for human use) and to sone extent to disturbance of
the soil (due to grazing, tranmpling, vehicles, or fire); hower,
Anderson, et-al. (1982) and Johansen &.St. Clair (1986) found

that C__tenax was common on ranges that had been-at | east
moderately grazed.

Dermatocarpon spp. (attached forms) --Habitat:.One species or
group (naned as D _arnoldianum D__luridum, and D rivulorum but
perhaps only one or two of these is correctly identified) occurs
on rocks periodically inundated by streans. ~The others (of which
D. mniatum and D reticulatum are by far the nost w despread and
common) can occur in forested areas on steep to overhanging
surfaces exposed to occasional seepage or runoff, but are perhaps
nore characteristic of rather dry rock surfaces or dry, open and
sunny habitats, especially in shrub-steppes and pine or oak

woodl ands. These | atterspecies occur on various rocks (basalt,
sandst one-congl onerate, etc.), often exposed to or containing
some calcium at noderate to higher elevations. Al though there
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are quite a' few collections identified as either D__mniatum or
D_reticul rn, the taxonony of the genus is such that many of
these identifications cannot be trusted at present. D stribution:
East Sl ope of Cascades (WA, OR), Colunbia Plateau (WA), Eastern
Plateaus and Hlls (OR).. Role(s): Sensitivity: Frequency and
cover of D. mniatum decreased after fire (Boykin, unpublished).

Der mat ocarpon_ spp. (vagrant forns)--Habitat associations,
processes and requirenments: At least the two common species (D.
mniatum and D__reticulaturn) can becone "vagrants", grow ng | oose
on soil in between small basalt rocks,. in flat, open areas,
usually in depressions or channels where water ponds or trickles
in the spring. Renoval of plant debris by w nd; [ack of extensive
cover by associated vascular plants (Rosentreter & MCune, 1992).
Restricted to sites where water ponded during winter and spring
(McCune, 1992), creating ephenerally-saturated conditions for
growmh of these forns. Distribution: The vagrant form of D.

m ni atum occurs in the Colunbia Plateau (WA), Eastern Pl ateaus
and Hlls (OR) and Northeastern OR Muntains, while the vagrant
iormof D__reticulatum occurs in the Eastern Plateaus and Hlls
(OR), and possibly el sewhere (one collection of vagrant forms in'
the 'Colunbia Plateau has not yet been identified). Scattered, but
often locally very abundant. Role(s): Sensitivity:

D nel aena oreina--Habitat: On acid rocks (including basalt,
granite, and schist), on fully exposed surfaces towards the tops
of large boulders or outcrops, including those used as woodchuck
| ookouts or bird perches (but away from the direct source' of
manuring) and steep surfaces of northwest-facing cliffs. At
noderate to high elevations (910-2040 m. In sagebrush-steppe
(Artemisia tridentata), juniper-sage desert (Juniperus
occidentalis/Artenmisia tridentata). Average annual precipitation
250 mm Associated lichens include Lecanora muralis, Rhizoplaca
spp., and others. Distribution: East Slope of Cascades of WA
(Ckanogan Co.), Colunbia Plateau of WA (Rittitas Co.); Eastern
Plateaus and Hlls of OR (Baker Co., Harney Co., Lake Co.)

Di nel aena thysanota--Habitat: On acid rocks (including basalt,
granite, and schist), including outcrops and boulders in rock'
flows, on steep to vertical surfaces (north- and south-facing),
and al so on noder at el y sloping surfaces. At low to noderate

el evations (60-1400 m. I'n grasslands (Agropvron spicatum/Poa
sandberqgii), sagebrush-steppe (Artenmisia tridentata), Jjuniper-
sage desert (_lLLm_nQLUS_tMIde__nf&l_Jé/A—_LLI_dB.DLaLartemlSla ), and
open woodl ands (Populus trichocarpa). Average annual
precipitation 25 cm per year. Associated I|ichens include

L nora muralis, and others. Distribution: Colunbia Plateau of
WA (Chel an Co./Douglas Co., Kittitas Co., Klickitat Co., Yakinma
Co.)| Northeastern Mountains of WA (Ferry Co.), Eastern Pl ateaus
and Hlls of OR (Baker Co., Deschutes Co., Lake Co., Union Co.)
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Diploschistes "muscorum'--Habitat: According to Lunmbsch (19 )

D. _nmuscorum occurs on noss (including noss over rock) or lichens
(Cladonia), but also directly on soil, and-prefers areas wth

cal careous influences; in ny experience (in the Cascades of WA
and el sewhere) it is tightly attached and can occur in fairly
nmoi st 'or shaded forested sites (with -little or-no cal careous
influences) as well as in dry, open places. In contrast, D.
diacapsis occurs directly on soil and cal ciumhigh rock, and in
ny .experience.(in somewhat dry but often fog-influenced | s| ands
in southern California) it forns.cohesive clunps' or mats that can
be removed intact. However, both speci es have been .frequently
confused w th-each -other and with D. scruposus and others, which
usual Iy occur on siliceous rocks (directly and flrniy accordlng
to Poelt) in a wide range of habitats in the region, but
according to Lumbsch (19 ) can also occur on soil. .Without
careful study of the specinens and fairly detailed information on
their substrate and habitat, they are difficult to identify to
speci es. Most material from the Colunbia Basin has been found on

bare soil (including loany soil, but also thin soil over or anong
basalt rocks),, in dry, open,. flat areas, sonetines on north-
faci ng canyon sl opes, at. moderate  elevations (810-1200 m. Soil-

dwelling material occurs in sage-steppes (Artenmsia tridentata
ssp. _tridentata/Aqgropvron spicatum, Artemisia rigida“-

comunities), bunchgrass comunities (Eestuca idahoensis-
Agropvron_spicatum-Poa sandbergii, Festuca.

idahoensis/S horicarpos albus, Festuca idahoensis-Poa
sandbersii-Stioa comata-Bronus tectorum, juniper-sage deserts
(Juniperus occidentalis/Artenmisia tridentata and Juniperus
occidentalis/Artemisia rjsida, sonmetinmes with Pinus_ponderosa and
Pseudot susa nenziesii), biscuit scablands (edges of stone rings

around nound communities), lava bed deserts with little vascul ar
vegetation, and occasionally open pine forests (Pinus
Average annual precipitation 200-350 mm Soi | -inhabiting

material sonetines formng balls or' inverted cones *(renovabl e
intact), possibly due to flooding and frost heaving, and can be
extrenely abundant in shrub-steppes. Material on noss (al nost
certainly true D.__nmuscorum) has been found at lower (60 m as
wel | as noderate elevations: (870 n), in conmmunities generally
similar. to those of the soil-inhabiting material, but does not
seem to be-as frequent or abundant'in these habitats.
Distribution: East Sl ope of Cascades of WA (Chelan Co.),

Nort heast Mount ai ns, of WA (Ferry Co.) and OR (Kl anmath Cb

[ perhaps on noss]), Colunbia Plateau of WA (Klickitat Co. [partly
on noss], Lincoln Co., Witmn Co.), Eastern Plateaus-and Hills
of OR (Baker Co., Crook Co., Deschutes Co. [partly on noss],

Gilliam Co., Harney Co., Gant Co. ["on soil . . . associated with"
t he moss Ceratodon purpureus"]), Klamath co [perhaps on noss].
Lake Co. [perhaps on nobss], and Wasco co [“"on stabilized soi
rassociated with" the noss Jortula ruralis]. Mat erial grow ng

on nbss or (O adonia has also been found in noist forests west of
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the Cascades of WA and OR while' material on soil has apparently
not been found there. Wil e Lunbsch reported D._nmuscorum from OR
and WA, and D.__scruposus from OR, he reported D__diacapsis only
from nore' southern localities (including CA and UT).

+Hypogymnia inshausii--Habitat: On bark or wood of gymmosperns
(including Abies concolor, A _arandis, Juniperus occidentalis,
Larix occidentalis, Pinus contorta, P. _nonticola, P nder
Pseudot susa nenziesii, and Tsuga nertensiana), or |ess often

har dwoods (including Cercocarpus ledifolius and Crataegqus

doual asii), or rarely soil. On branches-in the crowns, |ower
dead linbs, and sonetinmes also on'trunks (snooth or rough bark).
At noderate to high elevations (600-2100 m. In a wide range of
shrub or forest communities, including Cerocarnus ledifolius-
Purshia tridentata-Artemisia tridentata communities, bottons of
ravines in biscuit scablands (Juniperus occidentalis), yellow

pi ne woodl ands (Pinus ponderosa-Juni perus occidentalis, Pinus
ponderosa/Agropyron Spicatum Pinus ponderosa/Symphoricarpos

albus, Pinus ponderosa/Cercocarpus |ledifolius, Pinus_nonderosa—
Pseudot susa), and nontane forests (Pinus contorta-Abies concolor,

Pseudotsuga/Physocarpus mal vaceus, Abies concolor-Pinus, Abies
concol or, Abies srandi s-Pseudotsusa, Tsusa

heterophylla/Pachistima nvrsinites), up to the subal pine zone

(Tsusa nertensiana). Oten associated with species of Mlanelia,

Platismatia, Tuckermannopsis., and Vulpicida, or sonetimes wth
species of Letharia or Bryoria. Distribution: |n nountainous
areas of all provinces in the region. Role(s): Sensitivity:
Tolerant to internediate to ozone and apparently also to sulfur
di oxi de,

Hypogymnia spp. --Habitat: Perhaps 8 other nenbers of the genus
occur, on bark or wood of wvarious trees or shrubs; sonetines on
soil, nobss, or rocks, nostly in various woodland or forest
habitats at noderate to higher elevations. Although several of
these (e.g. H._ phvsodes and H._ tubulosa) are readily identifable,
they are generally not common in the region, while others that
may be at least locally abundant (H.__enteronoroha and H.
au&erodes/H. bitteri conplexes) in sone areas are often
difficult to identify. D stribution: At |east one additional
speci es occurs in each province in the region. Role(s):
Sensitivity:

+Lecanora muralis--Habitat: Usually on rocks (virtually all

ki nds; including andesite, basalt, schist, sandstone, and

cal careous rocks; but apparently not on granite), but not
uncommon on noss or soil (including natric soils) in sone areas;
sonetimes on concrete; rarely on bark or wood. Found on all
degrees of slope, aspect, and exposure, and on all sizes of
rocks, from pebbles to boulders or cliffs. Oten in areas
exposed to light to fairly heavy anobunts of nutrient enrichnent.
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In an extrenely wide range of habitats, nostly in drier.or nore
open areas, including grasslands (AQLQQMLQH_§EAEQEEE/P03

sandberqii and Aqropuron spicatum/Festuca idahoensis), shrub-
steppes (Artemisia tridentata associated with either perennlay

bunchgrasses or annual grasses;, égLﬁﬂl§_jL_LLQLQQLEE;LTQQHQDQLQLL),
j uni per - sage deserts (Juniperus occ1dental¢s/Artemlsla
tridentata. Juniperus occidentalis/Artemisia rjgjda), and open
woodl ands (Pinus ponderosa and puercus garrvana), but sometimnes
in nmontane' forests (Pseudotsuga/Physocarpus nnluaceus Abies

concol or - Pi nus); sonetinmes in riparian areas. - At low to noderate
el evations, but sonetinmes higher (60-1000 (-1915 m)). ' Sumrer '
temperature maxima ca. 26-34(-36)° C. Precipitation ca. 25 cm per
year. Distribution: Al provinces in the region:except apparently
the Northeastern Washi ngton Mountains (probably present there but
not yet identified). Role(s): Sensitivity: Tolerant to sulfur

di oxi de. Somewhat sensitive to herbicides and fungicides

(Al strup, 199 ). Apparently tolerant to (perhaps even pronoted
by) fire (Boykin, unpublished).

L W

2

+Lecanora phaedrophthalma--Habitat: On acidic rocks' (including
andesite, ‘basalt and occasionally schist 'or granite),' on

hori zontal to gently or sonetines steeply sloping surfaces,
towards the tops of |arger, exposed rocks, above or along the
sides of washes. .- Possibly also on bone (identification needs
checking!), not uncommonly on pockets of thin soil, or spreading
onto nosses on rock. At low to noderate el evations (60-1400 m.

I n various shrub-steppes (Agropvron spicatum/Poa sandberqii,
Aqroovron spicatum/Festuca idahoensis, Artenisia tridentata
associated with either perennial bunchgrasses or annual grasses,
Artem si riqi P n rqQii j uni per-sage deserts (Juniperus
occidentalis. Juniperus occidentalis/Artemisia tridentata,
Juniperus occidentalis/Artemisia rjqida), and open woodl ands

dom nat ed. by Pinus ponderosa (sonetines wi t h puercus or

Pseudot suga). Appears to prefer some nutrient enrichment from
dust or other sources. Summer tenperature nmaxinma ca. 26-34(-36)°
C. Precipitation ca. 25 cm per year. The ecology of this species
in North America appears to be rather different fromthat in
central Asia. Distribution: In all provinces in the region, but
not in the higher nountainous areas. Role(s): Sensitivity:

+Lecanora pseudomellea--Habitat: On hard acid rocks (mainly
basalt; -sometimes schist, granite, or others), often on snal
rocks on gently sloping surfaces (possibly intermttent stream
beds), but sonetimes on vertical faces under trees, mainly at
noderate el evations (1175-1585 nm), in shrub- Steppes (Artem sia
Iridg ntata with various grasses), and woodl ands domlnated by

Pinus ponderosa (sonetinmes with' Egggggzgggg_anZLESLLL

occasional |y Quercus qgarrvana. Sumrer tenperature nBX|na ca. 26-
34(-36): C. Precipitation ca. 25 cm per year. Distribution: In
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all provinces.of the region except Northeastern WA Muntains.
Role(g): Sensitivity:

+Lecanora rupicola--Habitat: on acid rocks (basalt or andesite),
often on steep.or vertical surfaces (north-facing), sonetinmes on
tops of exposed cliffs, sometimes in "stone rings" in biscuit
scabl ands. At -noderate to higher elevations (550-2000 n.
Cccasionally -in shrub-steppes (Artem sia tridentata/grass, and

Artenmisia rigida/Poa sandbe[Q||) or juniper-sage deserts
(Juniperus occidentalis/Artemisia trj dent ata), nore often _in open
woodl ands or forests (Quercus garrvana, Pinus ponderosa, Pinus
ponder osa- Pseudot suga. Abies concolor, Abies lasiocarpa), and

al pi ne. In the alpine, it is sonetinmes joined by a simlar and

closely related species, L.__bhicincta D stribution: East Slope of
Cascades (OR, WA), OColunbia Plateau (WA), Eastern Plateaus and
Hlls (OR). Role(s): Sensitivity:

Lecanora spp. --Habitat: Probably several dozen other nenbers of
the genus occur in the region; although quite a few are fairly
identifiable and may have very distinctive habitats, these
species are apparently rather restricted in distribution, While
nunmerous difficult to identify species are probably quite

wi despread 'and common. The members-of the genus occur on al
substrates, but nost are either on bark or wood or on rock; nuch
nore study is needed to give a good description of their ecology
within the-region. Distribution: At least a few of the additiona
species occur in all provinces in the region.' Role(s):
Sensitivity:

Leci dea '"atrobrunnea/cascadensis' group--Habitat: On hard acidic
rocks, probably in all or nost habitats, over a w de range of-

el evations from low to very high. A though the group as a whole
i s extremely frequent and often dom nant, the taxonony is such
that it is nmeaningless at present to say anything about the

ecol ogy of individual species. D stribution: Throughout the
region. Role(s): Sensitivity: Lecidea atrobrunnea has been

assunmed to be tolerant to sul fur dioxide.

Leci dea tessellata--Habitat: On various types of rock (nobst often
basalt), wusually on the flattened upper portions of |arger rocks
in exposed areas, but occasionally on pebbles above washes, or
rarely on steep surfaces under trees; sonetines near streans. At
noderate to higher elevations (420- 2000 M. |In open habitats,
|nclud|ng shrub' steppes (Artenmisia tridentata, Artenmsia
igida/Eriogonum thvnoides, and Artenisia rigida/Poa sandberqii

connunltles) juniper deserts (Juniperus occidentalis/Artemisia
tridentata), open woodlands _(Pinus ponderosa, Pinus

ponderosa/Agropyron spicatum, Pinus ponderosa- Pseudot suqa, .Abies
concol or- Pi nus) . Distribution:. In all provinces in the region

except apparently the Northeastern WA Muntains (perhaps not-
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identified yet). Role(s): Sensitivity:

Leci dea spp. --Habitat: The very nunmerous other species of this
genus (in the broad sense,, including various segregate genera)
are mostly either restricted in distribution, very difficult to
identify,. or-both, but are anong the nost frequent;. w despread
and abundant crustose lichens in the region; The group occurs on
all substrates in a wi de variety of habitats over the full range
of elevations. Wthout nmuch nore study' it is neaningless to
coment on the ecology of nost individual species.--D stribution:
In all provinces in the region. Role(s): 8Sensitivity:

+Lepraria "neglecta'--Habitat: INn contrast to the other members
of the genus, this conplex.tends to occur nost often on'nore or

| ess gently sloping surfaces, on the tops of rocks, as well as on
soil. (loamy or rocky), nosses (including Ginmma nontana and G.
ovalis), or.other substrates on rock or on the ground), in areas
exposed to sun and precipitation, including both dry sites ‘and
periodically rather noist ground. At.noderate to high elevations
(ca. 1500-2400 m. I n juni per-sage deserts (Juniperus
occidentalis/Artemisia tridentata), ravine communities over

basalt cliffs in biscuit scablands (Poa sandbercii-lomatium
coos), 'open'forests (including Pinus ponderosa, "Abies grandis-
Pseudot suaa, 'Abies concolor-Pinus, Abies |asiocaroa), and
especi ally subal pine to al pine areas. In the North Cascades it
is the domnant lichen in several snowbed communities (Antennaria
lanata, Carex breweri) and fairly inportant in some dwarf shrub
communities (Phvllodoce emetriforms, Phvll landuliflor
Salix nivalis, and Salix cascadensis), and it occurs especially
in concave sites, on poorly to nore often well drained soils

(i ncluding' rocky soils), that becone snowfree in md My to nore
often June to late July, and becone dry during late sunmer..
Distribution: Presently identified from East Sl ope of Cascades
(WA, OR), Colunbia Plateau (WA, and Eastern Plateaus and Hlls

(OR), but probably present throughoutthe region. Role(s),
Sensitivity:. } .

Lepraria spp, (L. '"incana® and similar species)--Habitat: On all
substrates, wusually in fairly humd areas but on steep or .
over hangi ng surfaces but sheltered from sun and precipitation
mainly in forests but probably also in protected mcrohabitats

el sewhere, over a wide range of elevations. Distribution:--:*
Probably throughout the region, though restricted to few
localities'in the drier provinces. Role(s): Sensitivity: Tolerant
to sul fur dioxide.

Leptochidium albociliatum--Habitat: On nobsses (including Ginmma
nontana) or--soil (including disturbed and exposed, deep mesic
clay/l oany or loessal/ashy soils), or thin loany soil over rock
(mainly basalt), in open, sem-arid to somewhat noist areas, on
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gentle to sonetinmes steep slopes, sonetinmes on shaded cliffs
under trees. In sagebrush steppe (Artemisia tridentata ssp.
tridentata/Agropyron spicatun), juniper-sage desert (Juniperus
Qﬁm_dﬁnLaLl_sLALt_em_SJ_a_Lu_dﬂnLaLa), bi scuit' scablands in nound
(Festuca 1dahoens:Ls/GL rpvyron spicatum and internmound (Artemisia

riqi P rgii) conmunities; Querc@dérrvana an Pinus

ponder osa vvoodl ands, and sonetinmes nontane forests (Abies
ncolor-Pin , at low, to higher elevations (20-1950 m). Average

annual precipitation 230-300 nm Often associated wth

spp., especially the superficially simlar L—_hirsutum

Distribution: East Slope of Cascades (WA, OR); Colunbia PIateau
(WA) ; Eastern Plateaus and Hlls (OR). Role(s): Sensitivity:
Sensitive to internediate to ozone.

Leptogium californicum/lichenoides conpl ex--Habitat: On npbss or
soil (deep, loessal/ashy soils,. and thin, loany soils), often

over rock (mainly basalt), or rarely wood. On gently sloping to
steep surfaces, 'in exposed to sheltered sites, including flat
areas, ridgetops, and canyons, sonetinmes under trees. At noderate
to higher elevations (600-1950 m). In shrub-steppes, including
Artenisia rigida communities, and mound (Eestuca idahoensis-

Aqr opyron_spi catun) and 1ntermound (Artenisia rigida/Poa
sandberqgii) communities in biscuit scabland, Artemisia tridentata
Spp. wWoningensis communities with Agropyron soicatum and Festuca
i dahoensi s), Purshia tridentata/Bromus tectorum comunities,

j uni per-sage woodl ands (Juniper-us occidentalis/Artemsia

tridentata), and open clinmax forests (including Pinus_oonderosa,
Pinus ponderosa/Agropyron spicatum Pseudotsuqa,
Pseudotsuga/Physocarpus pnml vaceus, and Ahies concolor-Pinus.
comuni ties). Al though, the label data suggest sone possible

ecol ogi cal differences between I californi cum and | i chenoides

(the latter perhaps extending into higher elevations and nore
mesic areas than the forner), this may be at |east partly an
artifact due to taxonomical problens. Distribution: East Slope of
Cascades (WA, OR), Colunbia Plateau (WA), Eastern Plateaus and
Hils (OR). Material identified as L__lI chenoi des also occurs in
the Northeastern OR Muntains. Role(s): Sensitivity: Leptogium
californicum is sensitive to internediate to ozone.

Letharia colunbiana--Habitat: On bark or wood' (often on higher
branches), wusuall y of gymnosperms (including Abies concolor, A

grandi s, Jum nerus'occidentalis, larix Jlyallii, L occidentalis,

Pinus g Li P. contorta, P._ponderosa, Pseudotsuga

nenzi esii ); rarely on hardwoods (Alnus sp., _Cercocarpus

ledifoli , rarely on rock (basalt). Sonetinmes on ridgetops.

At low to high elevations (120-2340 m. . Especially in forests

dom nated by Pinus nonderosa (including -Pinus_ponderosa-Juni Perus
identali inus - -

menziesii, Pinus ponderosa/Cercocarpus ledifolius, and probably

Pinus ponderosa/Agropyron Soi catum and Pinus
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ponderosa/Symphoricarpos albus), and in nontane forests (Pinus
contorta, Abies concolor-Pinus, Abies concolor, and Brobably
Pseudotsuga/Physocarpus nml vaceus), and krunhol z, (subal pine)
stands (Larix 1vyallii, Pinus albicaulis), and in juniper-sage
woodl ands or shrub conmunities (Juniperus occidentalis/Artenisia
tridentata. Cer r | edifolius-Purshi ri den -Artem Si
tridentata).--0Often a -dom nant species, especially in pine
forests, often with L. _vulpina and-the same types of other,
Iichens associated with that .species (see below). Although the
distribution and' ecol ogy are generally. very simlar to those of
L. vulpina, L. colunbiana tends to occur higher up in trees, and
may differ in sonme other respects,. Distribution: In all
provinces in the region except apparently the Northeastern,.

Washi ngt on Mountains (probably present there also). Role(s):

Poi sonous, therefore not likely to be eaten-by aninals.
Sensitivity: Tolerant to internediate to ozone. Possible threat

to some local populations due to over-harvesting for commerci al
uses.

Letharia vul pina--Habitat: On bark, or wood (especially |ower
linmbs and-trunk), usually of. gymnosperms (including Abies
concolor, A.-grandis, A._lastiocarpa,.Juniperus occidentalis.
Larix occidentalis, Picea enalenmannii. Pinus albicaulis.; P.
contorta, P. nonticola, P. ponderosa, Pseudotsuaa nenziesii),
sonmetimes on fenceposts (including "cedar" ones), rarely on
hardwoods (Alnus sp., Artemisia riaida, A_tridentata, and
Cercocarpus ledifolius), and rarely on rocks (basalt cliff
outcrops), noss, or soil. At low to high'elevations (120-2400
m). Usually in forests dom nated by yellow pines (including
Pinus ponderosa-Juni perus occidentalis, Pinus ponderosa/Agqropyron
Spicatum Pinus ponderosa/Symphoricarpos albus, Pinus
ponderosa/Cercocarpus ledifolius, Pinus ponderosa- Pseudot suaa,
Pinus ponderosa- Quercus- Pseudot suga) . Al so frequent and
sonetimes abundant in woodl ands dom nated by junipers (Juniperus
occidentalis/Artemisia tridentata, and Juniperus occidentalis in
bottom of ravines in biscuit scabland), and in montane forests
(including Pinus contorta, Pseudotsuga/Physocarpus nal vaceus,
Abies concolor, Abies grandis/Pachistima nyrsinites comunities
(Abi es lasiocarpa/Menziesia ferrusinea) up into the subal pine
(krumhol z areas). (Qccasionally in shrub-steppes (Artemisia
tridentata/Bromus tectorum, nound (Artem sia rigida/Poa
sandberaii) communities in biscuit scabland, and other shrub
communities ( ' L uUSs- ' i - i
tridentata). A dom nant species, especially in pine forests,
either by itself or with L. colunbiana; other frequently
associated lichens include Brvoria spp. (especially B.
abbrevi ata), Hypo nia imshaugii, and species of Platismtia,
Tuckennannopsis and Vulpicida. Distribution: In all provinces of.
the region. Role(s) in the ecosystem and sensitivity-to
di sturbance: Sanme as for L. colunbiana. .

19



Maj or species

14+Megaspora verrucosa--Habitat: On noss (e.g., Tortula ruralis),
spike noss (Selaainella sp.) or plant debris, -over soil or rock
(mainly basalt), or directly on soil, or on bark or wood
(including Quercus' oarrvana, and branches of Artenisia riaida).
Soil types include relatively well drained, deep loessal/ashy
soils and thin loany soils. On flat open areas, north-facing
canyon slopes, Or sometinmes in riparian areas near streans or
wat erfal |l s. At low to noderate elevations (120-1340 m), in open
communi ties including sagebrush-steppes (including -Artemsia
tridentata ssp. ‘tridentata/Agropvron spicatum communities),
juni per-sage‘ desert, mound (Festuca- idahoensis/Agropyron
spicatum) and internmound (Artenisia yigida/Poa sandbersii)
communities in biscuit scabland, and puercus oarrvana woodl ands.
Precipitation 9-12 inches per year. Distribution: East S| ope of
Cascades (OR, WA), Eastern Plateaus and Hlls (OR), and
west ernnost parts of Colunbia Plateau (WA).

+Melanelia el egantula--Habitat: On rocks, soil over rocks,
nosses, and bark or wood (branches or trunk) of _Juni perus
occidentalis or hardwoods. (including Acer sp., Actemsia riaida,
A tridentata, Populus trichocaroa, QJ.&LC_US_O.&I’_UL&D.&, and Rosa
sp.), or sonetimes on branches in the crowns of Pihfisder os a.
Pseudot susa, or other conifers. At low to noderate or sometines
hi gher el evati ons (300-1150(-1800 n)), in grasslands (including

Festuca idahoensis/Symphoricarpos al ba associ at i on) bi scui t
scabl ands (Actem sia yrigida/Poa sandbersii communities, on soil

mounds, -~and Juniperus occidentalis comunities at bott om of

ravi nes), juni per-sage desert (Juniperus occidentalis/Artemisia
tridentata, sometines with Pinus ponderosa), Quercus garrvana
woodl and, Pinus ponderosa-.Juniperus occidentalis woodl ands, Pinus
ponderosa/Symphoricarpos albus communities, Pinus—penderesa-
‘Populus trichocarpa woodl ands, and nontane forests

(Pseudotsuga/Physocarpus aalyageus and Abies concolor)..
Frequent and often abundant. Can be rather easily confused with

other isidiate nenbers of the genus that have been identified

fromthe region (especially M subeleaantula, and perhaps M.
exasoeratula). Associated lichens include Candelaria concolor and.

other Melanelia spp., species of Phvscia, Phvsconia, and
Xanthoria, or sometinmes P_am_LL_s_uJ_C_aLLor speci es of .
Hypo ia, Tucker mnnggg s and Mulpicida.' Distribution: In all

provinces in the region'. Sensitivity: Tolerant to ozone.

+Melanelia multispora--Habitat: On bark or wood of hardwoods
(including Alnus rubra, Anelanchier sp., Artemsia riaida,

Crataequs spp., Pyrus fusca, and Rosa spauldinsii, Symphoricarpos
albus) and gymosperns (Juniperus occidentalis, Pinus_ponderosa).
At low to noderate elevations (120-1050 m). In grasslands
(Eestuca idahoensis/Symphoricarpos association), biscuit
scablands (Artenisia rigida/Poa sandberaii comunities and
Juniperus occidentalis at bottom of ravines), (rataeous douslasii
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communi ti es, Quercus garrvana woodl ands, Populus trichocarpa
woodl ands, and forests dom nated by Pinus oonderosa (sonetines
with Pseudotsuaa nenziesii). Associated species include M..
elegantula and Candelaria concolor or species of Phuscia,
Phvsconia, and Xanthoria. Distribution: In all provinces in the
region except apparently Northeastern WA Mountains.

+Melanelia subolivacea--Habitat:- On bark or wood-of 'hardwoods
(including Betul a papyrifera, Cercocarpus ledifolius, and tw gs
of Quercus_aarrvana) and conifers (including Ahies concolor and
Pinus contorta). At low to noderate or occasionally hi gher

el evati ons (30-1650(-2000 nm)), often on north- or.west- facing

sl opes. In Cercocarpus ledifolius-Purshia tridentata-Arteni sia
tridentata and Pinus ponderosa/Cercocarpus: ledifolius

comunities, forests dom nated by Pinus ponderosa  (sonetines wth
Quercus garrvana Or Pseudotsuga nenziesii), Pinus contorta, or

Abi es concolor. Associated |ichens i nclude Hypoavmnia inshauaii,
Parnelia sulcata, and ot hers. Sonme apparent ecol ogica

di fferences between this species and M__multispora (which can'be
readily. distinguished only by counting the spores) may.be due to
m sidentifications; however, M _subolivacea seens to have a w der
ecol ogi cal anplitude, since it is quite conmon southward to
southern California,, while mul tispora apparently occurs.mainly
in the Pacific Northwest. [)strlbutlon In all provinces in the
region except apparently Northeastern WA Muntains. Sensitivity:
Tolerant to internmediate to ozone.

Mel anelia &pp.--Habitat: Several species (M_granulosa, M.
infumata, M nanniforms, M sorediata, M. substvgia) occur
mainly or only on acidic rocks; others (M__exasperatula, M.
subel esantul a) occur mainly on bark of hardwoods; still others
(M_fuliainosa, M subaroentifera, M subaurifera) occur on
either rock or bark/wood. Insufficient information is available
for these species in the region. The species on bark or wood are
likely to be' confused with each other and with the apparently
more widespread and common M _elegantula. Distribution: Mst O
the additional species have been found in the East Slope of
Cascades of WA and OR, Colunbia Plateau of. WA, or Eastern
Plateaus and Hills of OR provinces; M__exasperatula has also been
reported from Northeast Muntains of -WA. Role(s): Sensitivity:
M exasperatula is internmediate to sul fur dioxide.

+Neof uscelia veiruculifera--Habitat: On acid rocks (mainly
basalt), often on horizontal to noderately sloping surfaces,
often towards the tops of large or-small outcrops above or- al ong
the sides of washes in open areas; sonetines-in sheltered
canyons. At low to noderate or sonetines higher elevations (60—

1700(-2040n).) . In grasslands (Aaropvron spicatum/Poa '
sandbersii), sagebrush-steppe (including_ _Artem sia

tridentata/Bromus tectorum), juniper-sage desert (Juniperus
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occidentalis/Artemisia trjdentata), and open forests (Pinus

ponderosa and Pseudotsusa). The simlar and closely related
speci es N.__subhosseana occurs in simlar habitats but has been

found on granite as well as basalt,, and has in addition been
recorded from Asroovron spicatum/Festuca idahoensis grasslands,
mound and internmound communities of biscuit scablands, and'
Populus trijchocarna stands. Both species are frequent, but
usual |y not abundant. Distribution: In all provinces in the

regi on except apparently Northeastern WA Muntains (N.
subhosseana seems to be restricted to the Colunbia Plateau ©Of WA
and Eastern Plateaus and Hlls OR. Role(s): Sensitivity:
Neofuscelia verruculifera is sensitive to fungicides, and to a

| esser extent to herbicides (Al strup, 199 ).

+Parnmelia saxatilis--Habitat: On acid rocks (e.g., basalt; on
| arger boul ders, outcrops or cliffs), nosses, or sonetinmes soil;
less often on conifer trees (Pinus ponderosa, Pseudotsuqa

menziesii), and old wood. In exposed to sheltered situations. At
low to higher elevations (120-2020 my. In ravines in biscuit
scabl and, and open forests (Pinus ponderosa/Agropyron spicatum,
Pseudotsuga/Physocarpus pml vaceus, Abhies concolor-Pinus, and

i randi s- P - also in noist woodlands in riparian

ar eas. Frequent, occasionally abundant, especially in fairly
hum d areas, but in the noistest habitats it is sonetines
acconpani ed by or replaced by the simlar P__hvarophila, a _
primarily west-side species. Distribution: In all provinces in
the region. Associated lichens include Unhilicaria spp. Role(s):
Sensitivity: Tolerant to ozone; internediate to sulfur dioxide;
sensitive to fluoride. Sensitive to fungicides (A strup, 199 ).
Sensitive to 5x nornmal dose of the herbicide MCPA (but not to

| oner doses, nor to even high doses of paraquat/diquat or 2,4-D)
(Seaward, 1977).

+Parmelia sulcata--Habitat: On rock (basalt, etc.), noss, hunus,
soil, bark or wood (trunk or branches) of hardwoods (i ncluding
Acer sp., Anelanchier sp., Betula papvrifera, Cercocarpus
ledifolius, cCrataequs spp., Populus trichocarpa, and Salix sp.)
and conifers (including__Abies concolor —antd—Pseudotsuaa
nenziesii), at noderate to higher elevations (300-1150(-1800 n),
on cliffs in ravines in biscuit scabland, and on woody plants or
sonetimes nossy rocks in open scrubl ands (Cercocarnus ledifaolius-
Purshia tridentata-Artenisia tridentata), open forests_(Pinus

ponderosa/ Symphoricarpos albus, Pinus ponderosa/Cercocargus
ledifolius, Populus trichocaroa), and nontane forests

(Pseudotsuga/Physocarpus n3|yage”5 Abi es concolor-Pinus, Abies
srandi s- Pseudot susa) . Also in both conifer and hardwood forests
in lowand to nontane riparian areas. Frequent, occasionally
abundant, particularly in noister habitats. Associated |ichens
include Melanelia spp., Hypoaymnia spp., and others.

Distribution: In all provinces in the region. Role(s):
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Sensitivity: Sensitive to internediate to ozone, nitrous oxides
and PAN, and fluoride; internediate to tolerant to sulfur

di oxide. Sensitive to alkaline dust pollutants (Tirk & Wrth,
1975). Sensitive to 5x normal dose of the herbicide MCPA (but not
to | ower doses, nor to even high doses of paraquat/diquat or 2,4-
D (Seaward, 1977).

+Parmeliopsis ambiqua--Habitat: On bark (branches and trunks) or
nore often wood, -usually of conifers (including-Abies |asiocarpa,
Larix- spp., Plnus albicaulis, - Pinus nt or P. _nonticola, P.
ponderosa. Pseudotsuga nenziesii), often on rotting decorticate

| ogs or sonetimes burnt wood; -sometimes al ong creeks; at noderate
t o- hi gher el evations (853-2125.m), in scablands,. forests (Pinus
‘ponderosa/Agropyron spicatum Pinus Qonderosa/SVmDhorlcarDos
albus, _Pinus ponderosa-Populus trichocaroa,
Pseudotsuga/Physocarpus mal vaceus, Pinus contorta,, Abies
concolor-Pinus, Abies concolor). Frequent, sonetinmes a dom nant,
by itself or with P. hyperopta. Distribution: In all regions in
the province. Role(s): Sensitivity: Internediate to sulfur
dioxide; tolerant to fluoride.

+Parmeliopsis hyperopta--Habitat: On bark (branches and trunk) or
nore often wood, of conifers (Abies spp., Pinus contorta, P.
ponderosa, Pseudotsuga) or sonetinmes hardwoods (Prunus spp.), old
stunps or |ogs, -sonetimes on burnt wood. At moderate to higher

elevations  (600-2125 nj. In nmontane forests ( inus ponderosa,
Pinus ‘contorta, Abjies concolor,.
Frequent, sonetimes abundant. Distribution: -In al | -prOV|nces

except apparently Northeastern OR Muntains. Rol e(s):
Sensitivity: Intermediate to sulfur dioxide.

+Peltisera aphthosa conplex--Habitat: On acid soil, hunus, nobssy
rocks; and rotting logs and stunps, in noist places, including

| evel benches at.the bottom of slopes, and steep slopes of
canyons, occasionally on south-facing slopes but nore often on
north-, east-, or mest-facing ones. At noderate to higher

el evations (690-1800 m). In open to nore often dense often nore
or less climx; nontane to subal pine forests "
(Pseudotsuga/Physocarpus nal vaceus, Abies grandis/Pachistima

m/rsinites, Abies grandis-Pseudotsuga., PRicea englemannii, Abies
| asi ocaroa). Also in lowand riparian woodl ands.- Most

collections in the region, particularly in drier areas, are
probably P__leucophlebia. Rather infrequent and restricted in
distribution in the WV OR part of the Colunbia Basin;, but where
it occurs it is often a domnant |ichen. Associated.lichens
include other Peltigera spp., and often species of ( adonia.
Distribution: In all provinces in the region except Eastern
Plateaus and Hlls (OR).. Role(s): Ntrogen fixation. Inhibits
wood- destroying fungi to sonme extent: (Lundstrdém & Henni ngsson
1973). Sensitivity: Apparently internmediate to sulfur dioxide
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Sensitive to fertilizer and to sone extent sonme herbicides (Ryan,
unpubl i shed data); nitrogen fixation inhibited at high
concentrations of the herbicides diuron, atrazine and ioxynil
(Kallio & W1 kinson, 1977).

+Peltisera *canina'--Habitat: On soil (including sandy soil),
rocks,. rotten logs, and bases of trees, wusually-in noist, rather
shaded habitats, including north- or northwest-facing slopes
below cliffs.or in shallow valleys., At noderate to higher
el evations (690-1920 m. Usually in lowand to nontane riparian
woodl ands (i ncludi ng Populus_tremuloides), and bogs, or nobntane
to subal pine forests (Abhies grandis/Pachistima mvrsinites--"v.
albescens", Abies concolor-Pinus, Abj_es__l_a_sj_op_ax_pa_)
Cccasionally also in open clinmax pine forests (Pinus
ponderosa/Agropyron spicatum—--"v. ulorrhiza" and Pinus
ponderosa/Symphoricarpos albus--"v. alhescens"), grasslands
(Eestuca jdahoensis/S horicarpos_ albus ("v._spongiosa"). A
m nor conponent in al pine snowbed conmunities (Antennaria lanata,
Carex capitata) dwarf shrub communties (Phvllodoce slanduliflora
Sal i x cascadensis), and dry gram noid communities (Carex
scirpoidea v. pseudoscirooidea) in-the North Cascades. Rarely
al so in Juniperus_opccidentalis/Artemisia trijdentata shrub-steppe;
one collection is from near the nouth of a |inmestone cave. In
al pine areas, the species occurs in level to concave or hummocky
sites on various aspects, wWth well drained soils (drying during
|ate sumer) to poorly drained soils (in hummocky areas, or
remai ning nmoist well into the sumer because of drainage' from
upsl ope); snow accunul ation varies from slight to considerable,
and nelts early to late June, or sonetines earlier. ASsoOCI at ed
lichens include other Peltisera spp. and sometines Cadonia spp.
Many of the collections, particularly in drier areas, may belong
to the various segregate species (P._didactvla, P__nenbranacea,
P. ponoiensis, P. oraetextata, P. rufescens, and perhaps others),
but P. canina in a nore-or-less strict sense does occur
frequently in noister and cooler areas in the region, and is an
inportant lichen in sone conmunities. Distribution: In all
provinces in the region, except apparently-Northeastern WA
Mountains. Role(s): Ntrogen fixation. Inhibition of germination
and seedling growh of grasses (including Eestuca spp. and Poa
sp.) (Pyatt, 1967). Sensitivity:. Sensitive to ozone and fluoride;
tolerant to sulfur dioxide. Sensitive to fertilizer and to sone
extent some herbicides (Ryan, unpublished data), but tolerant to
the herbicide Prefix (Seaward, 1977).

*Peltigera rufescens s. lato--Habitat: On soil (including rocky

or sandy soil, but also deep |oessal/ashy soils) or occasionally
rock, often in rather dry areas, (including north-, east-, or
west -facing slopes, steep west-facing slopes, in canyons or

shal l ow valleys, and on gravelly till plains, and well-drained

uplands). At noderate to higher elevations (420-2040 n). In
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bunchgrass comunities (Festuca idahoensis/Symphoricarpos albus,
juni per-sage desert (Juniperus occidentalis/Artem sia
tridentata), all comunities in biscuit scabland but especially
mound comunities (Festuca idahoensis/Agropyron spicatum),.open
climax forests dom nated by yellow pine (including Pinus
ponderosa/Agropyron spicatum, Pinus ponderosa/Symphoricarpos
albus, Pinus ponderosa/Cercocarpus ledifolius, Pinus ponderosa-
Populus trichocarpa, and_Pinus ponderosa-Quercus garrvana-
Pseudot suca communities) or Douglas fir (BPseudotsuga/Physocarpus
palvacells), - or other conifers (Abies grandis/Pachistima .
myrsinites, Abies concolor-Pinus); probably also in the drier
communities in the al pine zone (but |unped under P.' canina). The
species is nore tolerant of dry, warm exposed areas than nost

ot her nenbers of. the genus except perhaps P. nonoiensis, wth
which it may have been frequently confused. Frequent and often a
dom nant species, by itself or with other_Peltigera spp.

C adoni a spp., and sonetines _Diploschistes "muscorum".
Distribution: In all provinces in the region except apparently
Nort heastern WA Mountains. Role(s): Ntrogen fixation. Possible
enhancenent of soil qualities. Sensitivity: Sensitive to
internedi ate to ozone. Probably sensitive to habitat |oss
(conversion of natural lands for human use) and disturbance of
the soil (due to grazing, trampling, vehicles, or fire). Effects
of fires on this species in north-central O egon were nentioned
by Rossman (1977).

Peltiuera spp.--Habitat: Several additional species (including
ones identified as P. desenii, P. kristinsonii, P. malacea, P
nenbranacea, P. praetextata, and various taxa in the P.
horizontalis/P. ool vdactvlon group) occur in the region, nostly
on soil, noss, hunmus, nossy rocks, or rotten wood in noist;
forested areas at noderate to high elevations, or up into the
alpine. At least sonme of these species are inportant lichens in
sone areas, but due to taxonomc difficulties not nuch can be
sai d about them at present. One species, P. nonoiensis, has been
collected on sandy, desert soil (wth Artemisia tridentata and
Chrvsot hammus viscidiflorus), and may perhaps be nore w despread
and common in the region, but has probably been confused with p.
rufescens .or P. didactyla. A distinctive species, P. _venosa, is
treated separately under "Species of Special Concern".
Distribution: Role(s): Sensitivity:

Phaeophyscia spp. --Habitat: Two species (P. "decolor" and P.
sciastra) occur mainly on acidic rocks, sonetines spreading to
nosses or tree bases, at noderate to higher elevations. One
species (P.__orbicularis) 'occurs. on bark (e.g., Quercus sarrvana)
as well as on rock, at low to noderate elevations. The species
are often inconspicuous and difficult to identify, and nay be
nore frequent than the limted collections suggest. D stribution
One or nore species occurs in each province in the region,-and
each of the species is known from several w dely scattered parts
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of the region. Role(s): Sensitivity:

+Physcia adscendens--Habitat: On trunks and branches of trees and
srhubs, expecially hardwoods (including Acer macroohvl|um
Quercus oarrvana, and Rosa spp.), occasionally on old wood,

rocks, and concrete. At noderate elevations (600-93'0 m. In
‘Palouse grassland (Eestuca jdahoensis/Symphoricarpos albus), open
forests' (Pinus ponderosa/Symphoricarpos albus, .-Pinus_oonderosa-

Quercus sarrvana- Eseudg];susa, Pseudotsuga/Physocarpus pmal vaceus)
and low and riparian forests. Fairly frequent, and sonetines co-

doni nant with Xanthoria spp. and associated crustose taxa. The
simlar and cl osely rel ated species P__tenella has been found on
Crataeous sp. in Pinus ponderosa/Symphoricarpos albus and Pinus
ponderosa-Populus_trjchocarpa comunities at noderate el evations.
Distribution: Colunbia Plateau (WA), Northeastern OR Muntains.
Rol e(s): Sensitivity: Phvscia adscendens is internediate to
sul fur dioxide, and sensitive to fluoride. It is tolerant (to
slightly sensitive) to even high (5 x normal) doses of herbicides
( MCPA, paraquat/diquat, and 2,4-D) (Seaward, 1977).

+Physcia spp.--Habitat: Several additional species .(including
ones identified as P. 'caesia, P.__callosa, P__cascadensis,  P.
dubia, P. magnussonii. P. phaea, P__"subtilis" and P. "tribacia")
occur only on rocks, or noss or thin soil over rock (mainly
basalt); others (including P. biziana, P. dimdiata, P.

stellaris) can occur on bark in addition to rock; and still
others (P._aipolia) occur mainly on bark, usually of Quercus or
ot her hardwoods. These various taxa have been found nostly at
low to nore or less noderate elevations, usually in habitats
exposed to noderate anounts of nutrient enrichnent; B—__dubia has
al so been reported from al pine areas up to 2400- 2500 m  Several
of these (especially P.__aipolia and P__dubia) are widespread in
the Colunbia Basin, and may be abundant in sone places, but they
can'be difficult to identify, making it difficult to say nuch
about.the ecology of nost of the individual species at present.
Distribution: The additional species occur in East Slope of
Cascades (WA), Colunbia Plateau (WA) and Eastern Pl ateaus and
Hlls (OR). Role(s): Sensitivity: Phvscia aipolia is internediate
to sul fur dioxide, and sensitive to fluoride.

+Phvsconia 'detersa--Habitat: On bark or wood (especially trunks)
of hardwood trees or shrubs, or occasionally conifers, and on
nmoss (including Gimma), over soil or rocks (basalt, etc.). At
moderate, to occasionally high, el evati ons (420—1050(—2400) m).
In biscuit scablands' (in ravines, wth _Poa sandbersii-Lomatium
c00s), j uni per-sage deserts (Juniperus O0CCi dent alis-Artem SI a),
Pinus oonderosa forests, nontane forests (

and occasionally on lava flows in al pi ne areas. Frequent and
sonet i nes abundant . Distribution: East Slope of Cascades (OR
wa), Colunbia Plateau (WA), and Eastern Plateaus and Hlls (OR).
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Role(s): Sensitivity: This species (or at |east sone species in
this conplex, partly, identified as "Physcia grisea") is tol erant
to ozone and internediate to sensitive to sulfur dioxide.

+Physconia enteroxantha--Habitat: On bark or.wood of hardwoods
(base of _Artem sia; Quercus garrvana) and

Juni perus occidentalis,
on noss (e.g., Glinmma nontana) over rock, on tops of sides of N-

facing rock walls-, in crevices or under overhangs, sonetines in
canyons, and on sandy soil on northwest-facing slopes, at.low to
‘noderate elevations (90-1950 m), in sagebrush steppe, juniper-

sage desert, Festuca grassland in the juniper 'zone,__Qiercus
woodl and, and nontane conifer forests. Distribution: East Sl ope
of Cascades (WA, OR), Colunbia Plateau (WA), Eastern Plateaus and
Hils (OR). Role(s): Sensitivity:.

+Physconia muscigena--Habitat: On noss' or hunus over'soil or rock
.(including basalt), or rarely over bark; usually in areas exposed
to cal careous influences or manuring from birds; sonetines on N-
facing cliffs or walls .of canyons; noderate to higher elevations
(300-2000 m), in sagebrush-steppes, Festuca grassland.in the’

j uni per zone, Jjuniper-sage desert, Abies concolor-Pinus forests,
and' krumhol z (subal pine) areas (Abies lasiocarpa zone).
Distribution: In all provinces in.the region except apparently
Nor t heast OR Mount ai ns. Role(s): Sensitivity:

+Phvsconi a perisidiosa--Habitat: On nobss over rock, on rock
(basalt), including crevices in vertical faces, on sandy soil on
nort hwest -faci ng slopes, and on bark or wood (including Juniperus
occidentalis and Quercus garrvana), at noderate elevations (870-
1835 m in juniper-sage desert, open areas w th Pinus nonderaosa
(sonmetimes with _puercus qarrvana or__Pseudotsuga nenziesii), and
Abi es concolor-Pinus forests. Distribution: East Slope of
Cascades (OR), southwestern part of Colunbia Plateau (WY,

Eastern Plateaus and Hlls (OR). Role(s): Sensitivity:

+Phvsconi a spp. --Habitat: Several additional species have been:
identified in the region, and nost of the nenbers of the genus
are taxonomcally problematic and easily confused with each
other. Material identified as "Phvscia grisea" (often, but not

al ways, based on msidentification of Phvsconia detersa) has'al so
been found on soil and on Rosa spauldinagii in bunchgrass areas
(Festuca idahoensis/Symphoricarpos albus). What appears to be
true P. grisea has been found on noss and thin soil at 150 m.
-Material identified as "Phvsconia isidiigera" has been found on
bark of Juniperus occidentalis in juniper-sage deserts, and on
other types of trees in the bunchgrass zone.. Mterial identified
as "Physconia americana" has been found on Quercus garrvana in a
Pinus ponderosa- Quercus garrvana- Pseudotsuga nenziesii forest at
930 m Phvsconi a distorta has been found on bark of—Quiercus
garrvana, and on noss, soil, or rock (including basalt and
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granite), at noderate elevations (240-1290 m.

+Plati smatia glaueca--Habitat: On bark or wood (including ‘I ower
dead |inbs, and branches in the crown), usually of conifers
(including Abies concolor, A. srandis, A lasiocarpa, larix
occidentalis, Picea enselmannii, Pinus contorta, B__oonderosa,
Pseudot suaa nenziesii, and Tsuaa heterophvlla), or occasionally
rocks (overhanging faces in shaded crevices) or rarely soil. At
moderate to higher elevations (560-1920 ny. |h open ~woodl ands
(Pinus ponderosa-Juni perus occidentalis, Pinus

ponderosa/Agropyron spicatum Pinus_ponderosa/Symphoricarpos
albus), nontane forests (including_Abies- caoncaol or,

Pseudotsuga/Physocarpus pml| vaceus, AbLe&_concolor—Plnus Abies
grandis/Pachistima nyrsinites, and heterophylla/Pachistima
nrsinites communities) and subal pine forests (including Abies

lasiocarpa/Menziesia ferruginea, and in low and noist forests.
Associ ated |ichens include species of Hypogymnia,

Tuckermannopsis, and Mulpicida, and-sonetimes Melanelia and
Parnelia. Distribution: In nountainous or other noist areas in

all provinces in the region; Role(s): Strongly inhibits wood-
destroying fungi (Lundstrém & Henningsson, 1973). Alters
precipitation chemstry in forests, by decreasing pH and armmoni um
ions and increasing calcium magnesium and potassium-ions (Lang.,

et al., 1976). Sensitivity: Sensitive to ozone;.internediate to
sulfur'dioxide.

+Pseudephebe minuscula--Habitat: On rocks, including rock faces,
boul ders, and windswept gravels, in dry areas. Usually at higher
el evati ons (2000-2950 nm) but sonetinmes occurring at moderate
elevations.. Primarily in the alpine zone, but sonetines
extending into exposed areas within the subal pine or nontane
forest zones. W despread, but apparently not as abundant as P.

pubescens; little information is available on the ecol ogh
minuscula in the Columbia Basin. Distribution: In the hi gher

nmount ai nous areas in all provinces in the region, but in the
Oregon Cascades apparently absent from all but the northernnost
part. Rol e(s): Wathering of rock; Sensitivity: Intermediate to
ozone.

+Pseudephebe pubescens--Habitat: On acid rocks (including
andesite and basalt), on on gently to nore often (especially at
low to noderate elevations) steeply sloping, surfaces of outcrops
and boul ders, and on gravels and in crevices in rimrock; rarely
on coni fer wood. I n exposed, dry areas. At low to nore often
noderate to high elevations ((150-)1950-2950 n). Usually in

al pine areas, but sonetines also in biscuit scabland (on cliffs
or large rocks lining ravines), juniper-sage desert, and |ava
fields and other very exposed rocky areas in pine forests (Pinus
ponder osa), mxed conifer forests' (including Abies concolor-
Pinus, _Abies concolor, and__Ahies qrandis-Pseudotsuaa), and
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subal pine forests. Distribution: In nountainous areas in all
provinces in the region except apparently Northeast WA Muntains.
Rol e(s): ‘Weathering of rock. Sensitivity: Internediate. to ozone.

4+Psora nipponica--Habitat: On soil (including sandy soil), noss
over rock.-(including basalt and.andesite), and cracks or crevices
of rocks (often on steep or vertical surfaces, such as rinrock),
sonetinmes on'north-facing surfaces..,-At low:-to higher elevations
(150-1960 m). In juniper-sage desert (Juniperus occidentalis-
Artem sia), Quercus garrvana woodland,-Pinus oonderosa forests,
nont ane forests (Pseudotsusa, and Abies concolor-Pinus), and

al pine or subal pine communities. Distribution: East Sl ope of
Cascades (WA, - OR), and at |least the western parts of Col unbia
Plateau (WA); Eastern Plateaus and Hlls: (OR) and Northeast OR
Mountains; -Role(s): Sensitivity: wlo

Psora spp. --Habitat: On soil, often over basalt or anong basalt.
pebbl es, but often in areas with cal careous influences, in open,
flat areas or sonetines steep slopes, at |low to noderate
elevations, in dry, open habitats. At least six additiona

species (including P. cerebriforms, P. decioiens, P.__slobifera,
P. luridella, -P. montana, -and P.__tuckermannii) occur in-the
region, and at l|east one (identified as P. slobifera) appears to
be widely distributed and frequent; however, nmany specinens have
probably been msidentified or remain unidentified, nmaking it
difficult to say nuch about the ecology of individual taxa.
Distribution: One or nore of the additional species occurs in
each province of the region except apparently Northeast WA
Mount ai ns. However, the genus is best represented in the Eastern
Plateaus and Hlls of OR and perhaps the southern parts of'the
Col unbi a Pl ateau. Role(s): Sensitivity: Frequency and cover of P.
deci oi ens decreased after fire (Boykin, unpublished).

+Rhizocapon bol anderi--Habitat: On acidic rocks (mainly basalt).
The typical variety has been found at noderate to higher
elevations (300-1620 n), in juniper-sage desert. (Juniperus
occidentalis-Artemsia .tridentata), biscuit scabland; Quercus
sarrvana' woodl ands, and.lava fields in nontane conifer forests
(Abies.concolor). Wthout mcroscopic examnation it is easily
confused with brown species of Lecidea, and is probably nore
frequent and abundant than the limted nunber of identified

speci nens suggest-. The easily recogni zabl e-but |ess common
vari ety sulphurosa has been found at 550-1290 m in Quercus
garrvana woodl and, Juniperus identalis/Artemn si riden

communities; and open riparian areas with Pinus ponderosa and
Artemisia tridentata. Distribution:-Al provinces except
apparently Northeast WA Muntains; v. sulphurosa is known from
the East Slope of Cascades (WA, OR). Role(s): Sensitivity:

+Rhizocarpon geographicum s. Iato--kbbifat: On acidic rocks.
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(andesite, basalt, etc.). At noderate to higher elevations (914-

1960 m). In grassl ands (Asropvron spicatum/Poa
bi scuit scabl ands, open pine woodl ands (Binus gonderosa/Agrogyron

soi catum), open areas (including lava fields) in nontane forests
(including Abies concolor and _Ahies qrandis-Pseudotsuga,
Pseudotsuga/Physocarpus ., subal pine forests, and al pine
areas. In the bunchgrass zone, this conplex is probably often

repl aced by the superficially simlar R__cookeanum Frequent,
and often a domi nant, especially at higher elevations. -

Fr equently associ at ed lichens include other Bhizacaroon spp :
Lecanora rupicola and species of Aspicilia and

soneti mes ot hers. Distribution: Aall provinces except appar ently
Nort heast WA Mountains. Role(s): Wathering of rock. Sensitivity:
Tolerant to sulfur dioxide and fluoride. Sensitive to fungicides
(Alstrup, 199 ). -Sensitive to 5x normal dose of the herbicide
MCPA (but not to lower doses, nor to even high doses of
paraquat/diquat or 2,4-D) (Seaward, 1977).

+Rhizocarpon spp.--Habitat: At least 8 additional species occur,
on hard, acid rocks (basalt, andesite, granite, schist), at
nmoderate to high elevations, in a wde range of habitats .
(grasslands, shrub-steppes, forests, and al pine areas), depending
on the species. ‘Several of these taxa (e.g., R _"disporum", R.
arande, and other gray or brown speci es, and the yellow species
R__lecanorinum and R__nmacrosporum s. | at 0), are probably

wi despread and abundant, but not enough material has been
identified at present. Distribution: East Slope. of Cascades (OR
Wwa), Colunbia Basin (W), Eastern Plateaus and Hlls (OR).

Rol e(s): Sensitivity:

+Rhizoplaca chrysol euca--Habitat: On acid rock (basalt), wusually
towards the upper parts of rock outcrops in exposed areas,
sonetines on N-. or Wfacing surfaces, sonetinmes on verti cal
surfaces; usually in areas enriched by sonme degree of bird
manuring. At low to high elevations (120-2350 m_. _In sagebrush
steppe (Artem sia tridentata with perennial bunchgrasses or:
annual grasses), bunchgrass areas (Agmwo_n_w_p_gmwoa
sandberoi i, Aa[pr[Qn spicatum/Festuca | dahoensis), juniper-sage
desert . (Juniperus QcCCj dem alis/Arteni sia trldentata), biscuit
scabland (Artenisia risida, [Festuca idahoensis, etc.), and Pinus
ponder osa woodl ands (Rinus gonderosa/pmmg_c.m_cm_un:), and
occasionally in the alpine zone. A though the xreports of
"Lecanora rubina" by Cooke (1955) nmay be based at least partly on
R nel anophthal ma), R__chrvsol euca also occurs in those types of
habitats. Distribution: Al provinces except apparently Northeast
WA Mountains. Role(s): Wathering of rock. Sensitivity: Sensitive
to sulfur dioxide and to nitrous oxides/PAN.

+Rhizoplaca nel anophthal ma--Habitat: On rocks (andesite, basalt,
schist, granite, sandstone), often towards the tops of outcrops,
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but also on vertical surfaces, usually in open areas and exposed
to sone bird manuring or other nutrient enrichnment, but also
tolerant of somewhat nore shaded or protected areas. At noderate
to high elevations (380-2460 n). In sagebrush steppe (Artenmisia
tridentata with perennial bunchgrasses or annual grasses),
bunchgrass areas (Agropyron spicatum/Poa sandbersii, -Aagropyron
spicatum/Festuca i dahoensis), juniper-sage desert (Juniperus
identalis/Artem si riden . open woodl ands wi th hardwoods
(puercus garrvana or Populus_trichocaroa), open coniferous
forests (Pinus iesii
Abi es concolor. A arandis), and alpine areas. Also in open
hardwood forests in riparian areas. Al though the species occurs
in virtually all of the habitats where R chrvsol euca does and is
often directly associated with it, R_nelanoohthalnms is nore
common and has a wider ecol ogical anplitude, as well as nore
frequently being-'abundant at higher. elevations. In at |east one.
locality, R__nel anoohthal ma becones detached and grows | oose
(vagrant) on soil ‘(see discussion under "Species of Special
Concern"). Distribution: Al provinces except apparently
Nort heast WA Mountai ns. Role(s): .Weathering of rock. Sensitivity:
Sensitive to sulfur dioxide.

+Rinodina spp. —-Habitat: At least one species occurs on rock
several on soil or plant debris, and the rest on bark or wood, at
'low to high elevations in various habitats. Several species are
probably frequent and abundant, but the genus is inconspicuous
and taxonomically very difficult. D stribution: East Slope of
Cascades (OR, WA), Colunbia Plateau’ (WA, and Eastern Plateaus &
HIlls (OR). Role(s): Sensitivity:

Staurothele spp. --Habitat: On rock, fromlow to high elevations,
in various communities; at |east one species (e.g., S. fissa)
occurs along streans or occasionally |akes, where it is
periodically inundated; others occur on drier rocks; including
barren talus slopes. The genus is probably frequent and abundant,
but is not often collected or identified. Distribution: East

Sl ope of Cascades (WA, OR), Colunbia Plateau (WA), Eastern

Plateaus and Hills (OR); probably also el sewhere. Role(s):
Sensitivity: o

Thamnolia ssp.--Habitat: On soil or rock, At high elevations
(1860-2600 m). In'the alpine zone-. On the east slope-of the
North Cascades (Douglas and Bliss, 1977), the genus is fairly
important in Salix nivalis dwarf shrub communities and Carex
phaeoceohal a and Carex nardina dry grani noid communties, and al so
occurs in Dryas octopetala dwarf shrub comunities, snowbed
communities (Carex breweri and Carex capitata), and dry gram noid
communities (Danthonia internedia, ‘Calamogrostis purpurascens,
Carex scirpoidea var. pseudoscirooidea, and Kobresia

nmvosuroides); it is best developed on level to noderate or
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sonetines steep, exposed, slopes, on all aspects (including
southern slopes); soils'are usually dry, well drained, often
extrenely rocky, and often show indications of frost action; snow
accurmul ation is usually slight, and snowmelt is usually early
(late April to May or early June). In the central part of the WA
Cascades, the genus occurs on gentle slopes of large basalt or
andesite boul ders on very exposed, w ndy points on ridgetops.
‘Distribution: East Slope of Cascades of WA (Ckanogan Co., Pierce
Co./Yakima Co., Pierce Co.)

+Trapeliopsis granulosa--Habitat: On soil, hunus; rotten 'stunps
or logs, old wood (including fenceposts), and occasionally on
bark (base of _Pseudotsuca nenziesii); often onsubstrates charred
by fire; usually in open but fairly npist'areas, such as N-facing
slopes. At low to nore often high elevations (150-)1500-2400 nj.
In forests (including Pinus ponderosa/Quercus
garrvana/Pseudotsuga), up through nontane forests (including

Abi es grandis), into subal pine and al pi ne areas. I'n al pine areas
of the North Cascades (Douglas & Bliss, 1977), the species is
fairly inportant in Carex scirpoidea var. _pseudoscirpoidea dry
gram noid comunities, on dry, well-drained slopes at all.

el evations and aspects, in areas that becone snowfree between.
md-April and early May, and also occurs (in small anounts) in
Antennaria |anata snowbank communities, where snowmelt occurs IN
late June to late July). Distribution: East Slope of Cascades
(R, WA and western parts of Colunbia Plateau (WA) and Eastern
Plateaus and Hills (OR). Role(s): Sensitivity: Tolerant (to
slightly sensitive) to even high (5, x normal) doses of herbicides
(MCPA, paraquat/diquat, and 2,4-D) (Seaward, 1977).

+Tuckermannopsis chlorodhvlila--Habitat: Usually on tw gs of
gymosperns (e.g., Abies concolor, Juniperus occidentalis, Pinus
ponderosa, and Pseudotsuga nenziesii), sonetines on wood
(fenceposts), occasionally on rock (st eep faces); at low to

hi gher el evations (120-1960 nj. In yellow pine forests (Pinus

ponder osa- Quer cus' aarrvana- Pseudotsuga nenziesii. Pinus
ponderosa/Agropyron spicatum Pin gonderosa/ Symphoricarpos
albus, Pinus oonderosa-Juni nerus ng dentalis) and nontane
forests (Pseudotsuga/Physocarpus pnmlvaceus, Abies
grandis/Pachistima nvrsinites, Abies concolor-Pinus, Ahies

concolor). This species appears to prefer sonewhat nore noist
conditions than T. nmerrillii and I. _platyphylla. Associated

lichens include other Tuckermannoosis spp., and species of

Hypo nia, Melanelia, Parnelia. and Platismatia. D stribution:
Al'l provinces except apparently Northeastern OR Muntains.

Rol e(s): Sensitivity: Sensitive to sulfur dioxide; internediate
to fluoride.

+Tuckermannopsis nerrillii--Habitat: On bark or wood (lower dead
branches, and branches in the crown) of gymosperns (i ncluding
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Abi es concolor, Juniperus occidentalis, Larix, Pinus contorta, P.
ponder osa, Pseudotsuaa nenziesii). Mostly at.noderate, but
occasionally at lower or higher elevations (120-)900-1950(-2400
m)). In biscuit scablands (Juniperus occidentalis at bottom of
ravines), and most often in open yellow pine forests and

woodl ands (Pinus ponder osa- Juniperus occidentalis, Pinus
ponderosa/Agropyron spi catum Pinus ponderosa/S ymphoricarpos
albus, Pinus ponderosa-Quercus sarrvana- Pseudot suaa nenziesii,
Pinus ponderosa/ Ceanot hus vel utinus), and sonetines nontane
forests (Abies.concolor-Pinus) or rarely subal pine forests or |ow
elevation riparian forests. This species is nore restricted to
dry areas than other nenbers of the genus.. Frequent and often
abundant. Associated |ichens include other Tuckermannoosis spp.
Vul oi cida spp., Brvoria abbreviata, Letharia spp., Distribution:
Al'l provinces. Role(s): Sensitivity: Sensitive to internediate to

ozone.

+Tuckermannopsis platnhvlla--Habitat: On bark or wood (including
| ower dead branches, and branches in the crown) of conifers
(including Abies amabilis, A concolor, lLarix, Pinus contorta, P.
ponderosa, and Pseudotsusa nenziesii), Or sometimes hardwoods:
(e.g., Crataequs spp.) or on fenceposts. At noderate to higher
el evations (690-2000 m). In open Crataequs douslasii_ stands,
yell ow pine forests or woodl ands (Pinus ponderosa-Juniperus
occidentalis, Pinus ponderosa/Aqropyron Soicatum Pinus
ponderosa/S horicarpos albus, Pinus oonderosa-Pseudot suga) and
especially in nontane forests (Pseudotsuga/Physocarpus nalvaceus,
Abies arandis/Pachistima nvrsinites; Abies concolor-Pinus, Abjes
concolor, and Tsuaa heterophylla/Pachistima nvrsinites, Ables
amabilis comunities), probably also extending into subalpine
forests. Also occasionally in low elevation riparian forests.
Frequent and sonetines abundant. Smal | or poorly difficult

speci mens can be difficult to distinguish from TI. orbata, which
al so occurs in'the Colunbia Basin but is |ess comon and
primarily associated wth noister areas (including the west

si de). Associ ated lichens include species of Hypogymnia,
Melanelia, and Platismatia, other _Tuckermannoosis spp., and
sonmetines Muloicida spp. Distribution: Al provinces except
apparently Northeast OR Mountains. Role(s): Sensitivity:

+Umbilicaria hyperborea--Habitat: On acidic rocks- (andesite,
basalt, granite, etc.)., usually on larger boul ders or outcrops,
but occasionally on small rocks, in open areas, sonetinmes on

ri dgetops, sonetinmes on cliffs or rocks lining ravines. On steep
surfaces (both north- and south-facing, often near the tops. of

rocks or on |ledges). At noderate to. very high elevations (910-
2950 nm). I n sagebrush-steppe (Artem sia tridentata/Bromus
tectorum),' biscuit scabland, juniper-sage desert (Juniperus

occidentalis-Artemisia), Artem sia risida habitat, A__tridentata
ssp. yvasevana/Festuca idahoensis communities, open yellow pine
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woodl ands (Pinus _ponderosa/Artemisia 'tridentata spp. —tridentata,
Pinus ponderosa/Agropyron soi catun), and'lava fiel dS i n. nontane

conifer forests (Abies concolor, and Ahi es arandi s-Pseudot susa),
up into subal pine areas; sonetines near streams. Associ ated
l'ichens include other Umbilicaria spp. and sonetinmes Rarnelia

saxatilis.. Distribution: Al provinces. Role(s): Wathering of
rock. Sensitivity;

+Umbilicaria Kkraschenninkovii--Habitat: On acid rocks (basalt,
andesite, schist, etc.), on steep to vertical surfaces (both
north- and south-facing), especially when growing at |ower

el evati ons. At noderate to nore often high elevations (1120-

) 1860: 2950 n). Qccasional in sagebrush steppe (Actem sa
tridentata/Bronus tectorun), but nore commonly in alpine areas.
Distribution: Al provinces. Role(s): Sensitivity:

+Umbilicaria phaea--Habitat: on acid rocks (basalt, schist,
granite, etc.), often on steeply sloping surfaces (both north-
and south-facing, often near tops of rocks and on |edges),
especially at lower elevations. At low to noderate -or sometines
high elevations (120-1050(-2020) m). Usually in exposed, hot,
dry areas, including outcrops in sagebrush-steppe (Artemsia

tridentata/Bronus tectorun),, boulders and stone rings in biscuit
scabland (Artenisia tridentata/fl rpyron spicatum comunities),

juni per desert, open p| ne woodl ands (i ncluding Pinus

gonderosa/Agrogyron spicatun), and sonetimes nontane forests
(Abi es concolor); sonetinmes near streans. Associ ated |ichens

i ncl ude species of Melanelia and Xant hoparnelia ~ Distribution:
Al'l provinces. Role(s): Wathering of rock. Sensitivity:

+Umbilicaria virginis--Habitat: On acid rocks (including
andesite). At high elevations (1830-2950 m.. In alpine areas.
No other information is available from | abel data; in ny
experience with the species (in California and the Cascades of
WA) it is restricted to dry but shaded m crohabitats (under
overhanging cliffs or boulders) in the high alpine.

Distribution: East Slope of Cascades (WA), Colunbia Plateau. (W),
Nort heast OR Muntains, and Eastern Plateaus and HIlls (OR).

Rol e(s): Sensitivity:

+Umbilicaria spp.--Habitat: Several additional species have been
found, on acid rocks, at noderate to high elevations, in the
al pine zone, or open areas nostly in subal pine or nontane

forests. Several of these (e.g., U.._anericana, U.__decussata U.
deusta, U. polyphvlla, U  polyrrhiza, U proboscidea, U.
torrefacta, and U__vellea) are probably abundant at |east in sone

areas, but do not appear to be as frequent or wdely distributed
in the Colunbia Basin as the species treated separately above,
and relatively little is known of their ecology in the region.
Distribution: Additional species have been found nostly in the
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East Sl ope of Cascades of OR and WA, Northeast Muntains of WA
provi nces, and nountai nous areas of the Colunbia Plateau of WA
U. decussata, U. polyrrhiza, and U__torrefacta have al so been
found . in Northeast Muntains of OR

Verrucaria spp.--Habitat: on rocks; some species occur in or

along streans or |akes, where they are at |east occasionally

subnerged; others occur in drier habitats; both groups probably

occur at low to high elevations..The genus is not often

collected, and the species are extrenely difficult to identify,

but several are probably very frequent and abundant.

Distribution: At |east one aguatic.species and one terrestrial

one occur in East Slope of Cascades (OR, WA); the genus probably _ -
al so occurs elsewhere in the region. Role(s): Sensitivity: — [y
+Vulpicida canadensis--Habitat: On bark or wood (usually twigs or,, -
branches), nostly of conifers (including _Larix, _Pinus contorta, igcc:
P. nonderosa, and Pseudotsuga nenziesii) or wooden fence posts; ", i~

rarely on hardwoods (tw gs of salix), at low to noderate or o
fairly high elevations (120-1750 n), in open forests dom nated by~ '/
Pinus nonderosa (sonetimes with P. contorta or Pseudotsuga /
nenziesii); and in hem ock forest (Tsuga/Pachistima associ ation).

Distribution: Al provinces, but nore restricted in distribution
than the comon lichens with which it is usually associ ated.
Rol e(s): 'Sensitivity: Sensitive to ozone.

+Xanthoparmelia cumberlandia/*taractica® conplex--Habitat; On
acid rocks (including basalt), sonetinmes spreading onto soil'or
nmoss, or rarely bark or wood (common on twgs of Artemsia rigida
and Juniperus occidentalis according to Rossman, 1992, but this
needs to be confirned), in open areas, often on gently to
noderately sloping surfaces, sonmetines towards the tops of rocks
exposed to nutrient enrichment, but away from direct nmanuring.

"At low to noderate elevations (60-130 m. In bunchgrass
communities (Agropvron spicatum/Poa sandberqii, Festuca

i dahoensis), and other grassland communities, shrub-steppes
(including Artemisia-Atriplex confertifolia, Artemsia
tridentata), volcanic scablands, and open yellow pine woodl ands
(Pinus ponderosa/Agropyron spicatum and others). Additiona
species. (identified as_X. coloradoensis, X. somoensis and X.
"taractica", and fornmerly as "Parmelia conspersa") can easily be
confused with each other or with X__ cunberlandia, but may also
occur in the region in simlar habitats. Unidentified menbers of
t he genus, probably belonging to this'conplex, have also been
found in nontane or subal pine forests and up into the alpine
zone. Distribution: East Sl ope of Cascades (WA, OR), Colunbia

Pl ateau (WA), Northeast OR Mountains. Role(s): Wathering of

rock. Sensitivity: Sensiitve to sulfur dioxide. Unidentified
menbers of this genus decreased sonmewhat in frequency and cover
after fire (Boykin, unpublished).

+Xanthoparmelia nexicana/plittii_ conplex--Habitat:, On acidic
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rocks (andesite, basalt, schist, etc.), in open areas, sonetines
on horizontal surfaces, sonetimes on northeast - f aci ng cliffs, at
low to noderate elevations. Oder collections of "Parmelia
conspersa v. isidiata" from the Colunbia Plateau are probably
misidentifications of these two species, which differ mainly in

chem stry. X. mexicana has been found on exposed basalt cliffs
(including areas towards' the base); in grasslands (Agropyron
spicatum/Poa sandberaii), puercus qgarrvana woodl ands, and other
habitats. X. plittii has been found on larger rock outcrops
(andesite, basalt, schist) and sonetinmes gravel, in juniper-sage

desert (Juniperus occidentalis/Artemisia- rlglda), bi scui t
scabl and, grasslands, and communities domnated by Artemsia

tridentata spp. omingensis, W th Agropyron spicatum and Festuca
i dahoensis. Distribution: Colunbia Plateau (WA) and Eastern

Plateaus and Hills (OR), possibly extending somewhat into
adj acent areas of other provinces. Role(s): Semnsitivity:

+Xanthoria '*candelaria‘'--Habitat: On bark or wood (trunks and

branches) of hardwoods (including Acer_nequndo, A. sp.
Anﬂ@n&lm&.r_spp, Artenisia tridentata, Celtis reticulata, avia

spi nosa, Populus_tremul oides, P__trichocarpa, puercus garrvana,
and Robinia pseudacacia) and |ess often gymmospernms (Juniperus

occidentalis, Pseudotsuga menziesii, and Thuia plicata), wooden
fenceposts, rocks (including tonbstones, and basalt cliffs), and
occasionally bones, noss, and cow dung, in open situations
exposed to nutrient enrichnment from dust or manuring (e.g.,
roadsides in agricultural areas). At noderate to higher
evations (270-1800 m). On bark or wood in shrub-steppes
(including Artenisia tridentata ssp. tridentata/Agropyron
spicatum and Sarcobatus vermiculatus/Grayia spinosa/Artemisia
communi ties), biscuit scablands (Juniperus occidentalis in bottom
of ravines), open woodl ands (Pinus ponderosa-Juniperus
occidentalis, _Pinus ponderosa-Populus trichocarpa, Pinus

ponder osa- Popul us tremul oides, and others), and nontane conifer
forests (including Pseudotsuga/Physocarpus nmmlvaceus). Material
on rock has been found in nontane forests (Pseudotsuaa

menziesii/Physocarpus pml| vaceus, -Abies concolor-Pinus). Frequent

and often abundant. Associated |ichens include other Xanthoria
spp., Candelaria concolor, and species of Melanelia, Phvscia, and
Phvsconi a. Distribution: Al provinces. Role(s): Wathering of
rock. Sensitivity: Sensitive to ozone; internediate to tolerant
to sul fur dioxide.

Xanthoria elegans--Habitat: On siliceous rocks (basalt, andesite,
and schist; apparently not on granite) and cal careous rocks, on
hori zontal to perhaps nore often sloping or vertical surfaces of
outcrops or cliffs, usually in exposed, relatively sunny areas
(but sonetines on north-facing surfaces, or in canyons), often
towards the tops of boulders or outcrops that are strongly
enriched by bird or mamual excretions. Also on old bones, and
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occasionally‘on old wood or on noss. At low to high elevations
(130-2464 m. In open habitats, including sagebrush steppe
(Artenisia tridentata), juniper-sage desert (Juniperus
occidentalis/Artemisia tridentata), Artemisia arbuscula
comunities,, and subal pine to al pine areas.. Sonetines near
streans.., Distribution: East Slope of Cascades (Wa, OR), Colunbia
Plateau. (WA), and Eastern Plateaus and Hlls (CR), possibly
extending into adjacent areas of other provinces. Role(s):
Sensitivity:

*Xant horia fallax--~Habitat: On hardwood trees or shrubs
(including Artemisia, Celtis reticulata, Populus trenul oi des, and
P. trichocarpa); also on Juniperus occidentalis, rocks (basalt
cliffs), and occasionally noss or old wood. At noderate, or
occasionally high, elevations (420-910(-2400) nj. On bark or

wood in Juniper-sage deserts (Juniperus occidentalis/Artenisia
tridentata), open mixed forests (e.g., Pinus ponderosa/Populus

trichocaroa) or along roads,. Material on rock has been found in
open woodl ands or scrublands (Artem sia tridentata zone but wth

riparian vegetation and _Pinus ponderosa also present), near
streans, and in open nontane to subal pine conifer forests, (Abies
concol or - Pi nus) . Frequent and often abundant; can be confused
with X. "candelaria". Distribution: East Slope' of Cascades (WA
OR), Colunmbia Plateau (WA, and Eastern Plateaus and HIlls (OR),
possi bly extending into adjacent areas of other provinces.

Rol e(s): Wathering of rock. Sensitivity: Tolerant to ozone;
internmediate to sensitive to sulfur dioxide;, sensitive to nitrous
oxi des/ PAN.

*Xanthoria "polycarpa* s. |ato--Habitat: On bark or wood ' (trunks
and branches) of hardwoods (including A nus spp., _Anelanchier
spp., Artenmisia riaida, A tridentata (ssp. tridentata, vasevana
and womnm nsensis), Crataesus spp., Populus trenul oides, P.
trichocarpa, Rosa spauldinsii, and Salix spp.); also on Juniperus
occidentalis, or less often branches and twigs (in the crown) of
coni fers (Pinus oonderosa, Abies concolor and Pseudot suaa
nenziesii); at noderate to high elevations (600-1590 m, in
Palouse ¢rassland (Festuca idahoensis/@nphoricarpos albus),

bi scuit scablands ('all comunities), sagebrush steppes (Artem sia
risida, A _tridentata ssp. tridentata/Agropyron spicatum, and A.
tridentata ssp. vaseyana/Festuca idahoensis communities),

j uni per-sage deserts (Juniperus occidentalis/Artemisia
tridentata), and yellow pine woodl ands (Pinus
ponderosa/Symphoricarpos albus, Pinus ponderosa-Populus
trichocaroa), and nontane forests (Pseudotsuga/Physocarpus

mal vaceus, Abies concol or-Pinus). Frequent and abundant, often a
dom nant species, by itself, or frequently with species of
Phvscia, Phvsconia, and Melanelia, or sonetinmes other Xanthoria
spp. and Candelaria concolor. Distribution: Al provinces except
apparently Northeast WA Muntains. Role(s): Sensitivity: Tolerant
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to ozone; internediate to sensitive to sulfur dioxide.

Xanthoria spp. --Habitat: In general, the nenbers of this genus
prefer areas enriched by nutrients, Which may cone from birds or
animals, or from agricultural fertilizers, agricultural dust, or
dust fromdirt roads or arid areas with fine silty soils
(Rosentreter, 1990).
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2b. Addi ti onal Species of Special Concern
(Apparently Rare in the Col unbia Basin,
- ‘At Least Oregon/Washington Part).

The follow ng species are '(as far.as known) too rare in the
O egon/ Washi ngton part of the Colunbia Basin to be considered as
"major" species, but are of "special concern" within this area
_precisely because of this rarity. Anobng species that are conmobn
outside of :the area covered by this report the ones treated in
depth in the list below are ones that are likely to be . .
particularly sensitive to disturbance (mainly poIIutlon) and/ or
have special ecological significance (mainly nitrogen fixation),
and a few others-for which detailed ecological information is
avail abl e.

Apparently Rar e Throughout Thei r Range.
(At- Least in North Anmerica)

Some of these species treated below (e.g., vagrant.species
of Aspicilia, Rhizoplaca, and Xanthoria).are locally abundant at
| east in sone areas in- ldaho, the Geat Basin, or the Geat
Plains. ¥ -

O her species that are apparently rare in North Anerica, but
for which little or nothing is known regarding their roles or
sensitivities, include _Biatorella henispherica, Car bonea
vitellinaria.. Catinaria atropurpurea, Euopsis Sranatina,. Lecania,

dubi tans, Melaspilea proximella, Phvlliscum denanaeonii
Rmularia insularis, Stenocvbe major, Stransospora noriforms,
and others that are easily overlooked or have not often been
collected or properly identified; sonme of these are probably nore
characteristic of noist areas.

Art honi a _glebosa--Habitat: On bare soil (mesic, clayey/loany), at
noderate to high elevations (960-2400 m), in nmound communities in
bi scuit scabland, and in Artemisia tridentata/Agropyron spicatum
communities; may be confined to grasslands. D stribution:

Col unbia Plateau (WA, Eastern Plateaus and Hlls (OR), Northeast
OR Muntains. Role(s): * Sensitivity: *

Aspicilia fruticulosa--Habitat: On soil. Requi res renoval of
plant debris by wind, and |ack of extensive cover by associated
vascul ar plants (Rosentreter & McCune, 1992).. Calcareous Sites;
restricted to areas where water accunulates in wnter and spring
(Kunkel , 1980). Distribution: Wdespread and often locally
abundant in Idaho; also present in Mntana and Ut ah, but
presently known from only two areas of Oregon (Northeast OR
Muntains: Gant Co. and Eastern Plateaus and Hills: Lake Co.--
Rosentreter, 1993). Role(s): Sensitivity:

Aspicilia hispida--Habitat: On bare soil, at low to noderate
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el evations (750-1050 m), in nmound-comunity in, biscuit scabl and,
and in Artemsia tridentata shrub-steppe. Requires renoval of

pl ant debris by wind, and |ack of extensive cover by associated
vascular plants (Rosentreter & McCune, 1992). Distribution:

Per haps common at |east in sonme parts of |daho, but apparently
known from only one locality in Oregon (Eastern Pl ateaus and
Hlls: Wwasco Co.). and one in Washington -(Col unbia Pl ateau: Yakina
Co.); the identification of both.of these collections needs to be
checked, since they may be A. fruticulosa instead. Role(s):
sensitivity to disturbance: Probably sensitive to habitat |oss
(conversion of natural |ands for human use) and disturbance of
the soil .(due to grazing, trampling, vehicles, or fire).

Asnicilia *reptans'--Habitat: On soil, often over clunps of

decayi ng bunchgrasses at .edges of ravines or depressions, at
noderate elevations (300-600 n) in open shrub-steppe conmunities.
Distribution: Wdespread and common in drier interior areas of
western North Anmerica; so far.1l have examined only two

coll ections from Washington (Western Col unbia Plateau:. Chelan and
Yaki ma Counties), but | suspect the species is nore w despread
and common in the region. Role(s): * Sensitivity: *

Aspicilia sp. (undescribed, vagrant)--Habitat: On soil; at

noderate elevations 1530 m in sonewhat shaded area anobng rocks,
at edge of conifer forest. Distribution: So far | have exam ned

material from only one locality in Oregon (Eastern Plateaus and
Hlls: K amath Co.), and the species was very rare there.
Role(s): * Sensitivity: *

Biatorella hem snherica--Habitat: On basalt outcrops and on the
ground, at noderate elevations. Distribution: Colunbia Plateau
of WA (Klickitat Co.), Eastern Plateaus and Hills of OR (Lake
Co.).

Brvoria friabilis--Habitat: On bark or wood of conifers.
Distribution: Known from one locality in Washington (East Sl ope
of Cascades: Klickitat Co. ). Role(s): * Sensitivity: *

Brvoria sinplicior--Habitat: On bark or wood of-'conifers

(i ncludi ng Pseudotsusa nenziesii), on north-facing slopes, at
noderate to high elevations 930-1950 m, -in Pinus

ponder osa/ Quer cus garryvana/Pseudotsuga nenziesii_woodl and.
Distribution: East Slope of cascades (WA, OR). Possibly nore

wi despread and abundant but not yet-properly, identified. Role(s):
Sensitivity:

Bryoria tortuosa--Habitat: On bark or wood of conifers (including
Pinus nonderosa), at |ow elevations, in mxed Pseudotsuaa forest.
Distribution: East Slope of Cascades (WA). Role(s): Sensitivity:
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Calonlaca tomnii--Habitat: On soil, sonetimes on north-facing
canyon slopes, at high elevations 2400 m D stribution: East

Sl ope of Cascades (OR), Eastern Plateaus & Hills (OR), Colunbia
Plateau (WA). Role(s): Sensitivity:

Chr omat ochl anys muscorum v. octosnorum-Habitat: On mesic
clayey/loany soil, at noderate elevations .(720-960 n), in sage-
steppe -(including Artenmisia tridentata ssp..
wyomingensis/Agropvron spicatum/Festuca idahoensis and A. .
tridentata . ssp. tridentata/A. spicatum associations).
Distribution: Eastern Plateaus and Hills (OR), Northeast OR
Mountains. May well be.nore w despread and abundant, but has
probably not been-often collected or identified. Role(s):
Sensitivity:, ..

Gxalecta'jehéﬁsis--kbbitat associ ati ons, processe and
requirements: -Distribution:

Haematomma sp.--Habitat: On bark; no other data available.
Distribution: East Slope of Cascades (WA); presently. known from a
single locality (Klickitat Co.). Role(s): Sensitivity: -

Hypogymnia fuqoszi-;nabitat: D stribution:

Lecanora laatokkaensis--Habitat: On rock (e.g., basalt), often
initially parasitic on other crustose lichens (e.g.,__-Aspicilia,
Candel ariella, Lecidea, and Rhizocarpon); in exposed to sonewhat
sheltered sites, at noderate elevations (960-1350 nm), in'pine
woodl and/ grassl and and open canopy pine/Douglas fir woodl ands.
Distribution: Known from few widely scattered localities in.
western North America, and apparently unconmmon throughout its
range. East Sl ope of Cascades (OR, WA); Eastern Pl ateaus and
HIlls (OR). Role(s): Sensitivity:

Neof uscelia loxodes

Phvlliscum demangeonii--Habitat: Di stribution:

“pPyrenopsis melanbola"

Rhizoplaca melanophthalma S. |ato (vagrant forns only)--Habitat:
On soil,, often somewhat calcareous, but usually anong-siliceous
stones (e.g., basalt). Requires renoval of plant debris by w ndm
and | ack of extensive cover by associated vascular plants -
(Rosentreter & McCune, 1992). Distribution: Al though the attached
forms are extrenely w despread and commbn, the vagrant forns are
presently known from only one locality in Oegon (Eastern
Plateaus and Hlls: Malheur Co.). Role' (s): Eaten by. donestic
sheep (at least in Idaho), and perhaps by certain kinds of native
manmal s.  Sensitivity: Sensitive to grazing by sheep, though
apparently not to grazing by cattle (Rosentreter, 1993).
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stranqospora moriformis--Habitat: On dead, prostrate tree trunks,

at ca. 200 m in riparian forest. Distribution: East Slope of
Cascades of WA (Klickitat Co.).

Texasporium sancti-jacobji--Habitat: The-ecology and status of the
species is discussed in detail.by McCune & Rosentreter (1992).
The species&occurs primarily on dead bunchgrass stubble.
thoroughly inpregnated.with soil, and on old partly deonposed
small-mammal -dung. lt-is restricted to arid to sem-arid

grassl ands,' shrubl ands, or savannas, ‘at elevations up to 1000 m
soils are devel oped from non-cal careous parent-materials (basalt,
as in the Oregon sites, or granite or mxed alluvium, varying
fromthin, very fine-textured |ayers over bedrock (as in the
Oregon sites), to noderately to very deep. layers and sandy | oans
or soils high in fine or coarse sand.'Iln the northern sites
(including Oregon), the species occurs in areas dom nated by
Artemisia (nost commonly A__tridentata ssp. wwominsensis) and
bunchgrasses (especially Poa sandhersii), and the Oegon site

al so had-widely scattered Juniperus occidentalis It is usually
associated with various other (nostly crustose or squamulose)
lichens. Distribution: Idaho,.Oegon, and California. Rare
throughout its range. Known from a single limted area in O egon'
(Eastern Plateaus and Hills of OR Jefferson Co. %; not yet found
in Washington. Role(s): Potential enhancenment of soil qualities
(if the species were abundant enough). Sensitivity: Probably
sensitive to any sort of disturbance of the soil (e.g., grazing
and/or tranpling by livestock; use.by motorcycles and off.-road
vehicles; fire), -which generally involves conversion of

sagebr ush-bunchgrass communities to alien annual grasslands.

Also sensitive to loss of habitat by devel opnment for farm ng,
housi ng, etc. Apparently can recol onize areas where the soil

di sturbance is stopped and conditions revert to a nore natural
state, but the rate and conditions for such recovery are unknown.
Popul ation trends:' Populations-are difficult to find, and when
they are found, the colonies tend to be few, snmall and dispersed.
Evidence (mainly from ldaho and California) strongly suggests
that the species is declining in distribution and abundance.

Thelomma ocellatum--Habitat: On wooden fenceposts (including ones
made from Larix), at noderate elevations (450-1230 nm), 'in

Artemi sia rigida/Poa grasslands and Pinus_ponderosa forests.
Distribution: East Slope of-Cascades (WA); Northeast OR
Mountains. Role(s): Sensitivity:

Tuckermannopsis palljdula--Habitat: On bark or wood of conifers
(including Pinus ponderosa and Pseudotsusa nenziesii), at

noderate el evations' (600-960 n), in open canopy forests domnated - |,
by Pinus ponderosa (sonetinmes wth Pseudotsusa menziegii) .— ot Ler’X 0%/;

Distribution: East Slope of Cascades (WA). Role(s): Sensitivity:
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Species Apparently Rare in WW O Part of Colunbia Basin,
But More or Less Conmmon In O her Regions

Species Characteristic of Dry Areas of North America
In addition to the species below, others that have a

generally simlar distribution pattern,. but for which little or
no information is availak_)le on their roles or sensitivities,

include _Acarospora thammina, -Ahtiana sphaerosoorella,

decioiens, C_ trachvphvlla, lecanora araopholis, lobothallia
praeradi osa. and Protoparnelia badia.

Acar ospora schleicheri--Habitat: On soil and plant debris, in
flat, open areas, at noderate elevations (420-1230 m, in nound
communities in biscuit scabland, and in sagebrush-steppe.
Distribution: Wdely distributed in drier internontane parts of
western North America. Drier parts of all provinces except
per haps East Slope of Cascades (OR, WA). Role(s): Sensitivity:

catapyrenium spp.--Habitat: On soil, nostly at noderate

el evations, usually in open shrub-steppe and juni per-sage desert
(but C__lachneum has al so been collected at 2400 m in alpine
conmuni ties). Both C.__ lachneum and C.__souanosulum are generally
connected with permanent grasslands on richer soil on sloping
terrain (Alstrup, 1992). Although the |abel data suggests sone
apparent differences in their ecology of the two species, these
may be partly artifacts of the scarcity of properly identified
collections from the region. Distribution: The genus is wdely
distributed in drier internontane parts of western North Anerica.
Col unbia Plateau (WA, Eastern Plateaus and Hills (OR), probably

spreading into adjacent parts of East Slope of Cascades (OR, WA).

of

Rol e(s): Sensitivity: The frequency and cover of C_ |achneum
decreased after fire (Boykin, unpublished). Both C__|lachneum and
C. souanosulum are probably sensitive to habitat |oss (conversion
natural lands for human use) and disturbance of the soil (due
to grazing, tranpling, vehicles, or fire) (A strup, 1992).

Endocarpon pul vinatum-Habitat: On bare soil; at noderate

el evations (990-1400 m), in ravines in biscuit scabland,
Artemisia tridentata ssp. tridentata/Agropyron i

associ ation, and A__rigida/Poa sandberoii grassland wth
scattered junipers below basalt cliffs. D stribution: Eastern
Plateaus and Hlls (OR). Role(s): Sensitivity:

Fl avoparnel i a caperata--Habitat: On rock, at noderate elevation
(780 m). Elsewhere in its range, the species usually occurs on
bark or wood of hardwoods. Distribution: Common in California and
eastern North Anmerica, but known from only one locality in Oegon
(Wallowa Co.). Role(s): Sensitivity: Sensitive to fluoride

fum gation (Nash, 1971),
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Fl avopunctelia flaventior--Habitat: On rock, at noderate
elevation (780 mj. Elsewhere in its range, the species often
occurs on bark or wood, of hardwoods. 'Distribution-: Conmon in
California; but known from only one locality in Oregon (Wallowa
Co.) . Role(s): Sensitivity:

Lecanora pringlei--Habitat: D stribution: Wdely distributed in
al pine areas of the drier parts of western North Anerica, but
known from:only a few localities in the Colunbia Basin, in East
Sl ope of Cascades of OR (Deschutes, Hood R ver and Kl amath
counties), and WA (Pierce Co./Yakima Co., Pierce Co.).

Pel tuia euploca--Habitat: On rock (e.g., basalt), often on
cliffs, at noderate elevation (720 nm), in 1 Si i

ssp. wyomingensis/Agropvron spicatum/Festuca idahoensis
association. Distribution: Wdely distributed in arid areas of
the internontane west, butpresently known from only one locality
in Oregon (Eastern Plateaus and Hills: Jefferson Co.). Role(s):
Sensitivity:

Squanari na lentigera--Habitat: On bare soil, at noderate

el evations (990-1050 nm), in nound comunity in biscuit scabl and.
Distribution: Wdely distributed in arid areas of internontane
west, up to the Arctic, -but presently known from only one
locality in Oregon (Eastern Plateaus 'and Hlls: Wasco Co.)
Role(s): Sensitivity:

Toninia spp. --Habitat: On soil, or nobss over rock, usually at
noderate elevations in dry, open communitiies. The species have
not been collected or identified often enough in the region to.
say much else at present. Distribution: Eastern Plateaus and
Hlls (OR); Colunbia Plateau (WA), Northeast OR Mountains.
Role(s): Sensitivity:

Trapeliopsis cf. wallrothii--Habitat: On nbss or thin soil, often
over or anong rocks (e.g., basalt), at low to noderate el evations
(120-720 m), in Artinesia tridentata spp. wyomingensis/Agropyrno
spicatum/Festuca idahoensis association. Distribution: Wdely
distributed in the drier nountainous areas of California..

Col unbia Plateau (WA), Eastern Plateaus and Hlls (OR). Role(s):
Sensitivity:

+Umbilicaria decussata--Habitat: On acid rocks. Oten on rocks
enriched by bird manure. Usually at high elevations (1980-2950
m), but also reported from noderate elevations' (900 n). I n open
areas in nontane forests (Abies concolor-Pinus) up into the

subal pi ne ‘and al pine; also reported from yell ow pine woodl ands
(Pinus ponderosa/Adropyron spicatun). Distribution: East Slope of
Cascades of WA and OR, Northeast Muntains of OR nountai nous
areas of Eastern Plateaus and Hlls of OR Rol e(s): Sensitivity:
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+Umbilicaria polyphylla--Habitat: On acid rocks, often along
rills in the surface. At high elevations (1860 1900 m. 1In
montane forests (Abies concolor-Pinus), up into alpine areas.
Distribution: East Slope of Cascades (WA, OR); Colunbia Plateau
(WA) . Role(s): Sensitivity:

®_ nbilicaria polvrhhiza--Habitat: On acid rocks. Usually at
hi gher, el evations, but sonetines at |ow elevations (120-1900 n).
In pine forests (Plnus ponderosa) , montane forests__(Ahies

, up to the alpine zone. Distribution: East
Sl ope of Cascades (WA, OR), Northeast WA Muntains. Role(s):
Sensitivity:

+Umbilicaria torrefacta--Habitat: On acid rocks (basalt, etc.),
in exposed places. At low to high elevations (120-2240 m. 1In
mont ane forests (Abies concolor-Pinus, Abies grandis-

Pseudot suaa), up into subal pine or alpine areas. D stribution:
East Slope of Cascades (OR, WA), Northeast WA Munt ai ns,

west ernmost part ©%t Eastern Plateaus and Hills (OR). Role(s):
Sensitivity:

+Umbilicaria ‘'vellea"--Habitat: On acid rocks (basalt, or
soneti mes conglonerate), on open or shaded cliffs, often near
shores of |akes or streans, at noderate to high eI evations (910-
2240 m, in juniper desert (Juniperus occidentalis) and open pine

woodl and (Pinus ponderosa). Distribution: Al provinces, except
apparently Northeast OR Muntains. Role(s): Sensitivity:

Vulpicida pinastri--Babitat: On bark or wood of conifers;
probably simlar in ecology to V. canadensis. D stribution:
Fairly frequent in the Rocky Muntains, but in the WV OR part of
the Colunbia Basin it is apparently known from a si ngle locality
in East Slope of Cascades (WA) (Okanogan Co.). Role(s):
Sensitivity:

Xanthoparmelia spp. (soil-inhabiting forns)--Habitat: On soil,
usual ly anmong small rocks, nostly in drier, open areas, from | ow
to high elevation, often in shrub-steppe communities. The truly.
vagrant forms (likely to occur in eastern WA or OR but to ny
know edge not yet definitely docunented from the area) 'require
renoval of plant debris by wind and |ack of extensive cover by
associ ated vascular plants (Rosentreter & McCune, 1992). Mre
collections, and closer study of existing ones, are needed before
much nore can be said. Distribution: Wdespread and |locally
abundant in parts of Idaho and the G eat Basin, but apparently
known from rather few localities in Oregon (mainly Eastern
Plateaus and Hlls) and Washington (mainly Colunbia Plateau).

Rol e(s): Sensitivity:




Rare species
Species Mdre or Less Conmon on West Side or in Northern |daho

In addition to the species treated bel ow, several other
species,, for which little or nothing is known regarding their
roles or sensitivity, have a simlar general distribution ,
pattern: Alectoria lata, Arthonia spp., Bacidia spp., Biatara
spp., Buellia spp. Caloplaca spp. , Graphis scripta, Jaoew a

tornoensis. Leorocaul on spp. . Lopadium di SCi forme, Mcobilinbia
spp., M/cobl ast us affinis. NQ[ nandi na pulchella, chrolechia spp.
(other than ‘"upsaliensis",__Ovpegrapha__orotuberans, Parnelia
hygrophila,- Pert usaria spp., Pilophorus _acicularis, Placvnthiella

ulioinosa. Polvchidium nuscicola, Porpidia spp., -Protoparmelia
ochrococca, Psorona hypnorum, Rinodina spp., Teohronela atra,
Trapelia spp., Juckernmannoosis orbata, and Xvlodgrapha spp.

Anot her group of species, which are widely distributed and
common at least in the Arctic, but are apparently rather-rare (or
at least-known.from only one or two localities) within the WV OR
part of the Colunbia Basin, nanely the East Sl ope of Cascades
(mostly (kanogan Co.-to ‘Yakima Co., WA), includes Alectoria-
nioricans., Allantoparmelia al 1cola, Br Qan or oar ct ica, g_e;r_ar;_
hepatizon, Cetraria nuricata ina mti
normoerica. Dactvlina arctica, Flavocetraria cucullata, F.
nivalis, Ophioparma lapponlcum, Teohronela anneni aca, and
Trenvl eci a atrata.

Brvoria implexa--Habitat: On bark or wood of conifers, at
noderate elevations (700 m. Distribution: East Slope Cascades
(Wwa), Colunbia Plateau (WA), Northeast WA Muntains, Role(s):
Sensitivity: Sensitive: to sul fur. dioxide.

Brvoria oregamna--Habitat: On bark or wood of conifers (including
Pinus contorta and Pseudotsuaa nenziesii), at high elevations
(1620-2130 n). Distribution: East Slope of Cascades (OR);

Nort heast WA Mountains. This apparent disjunction suggests that
the species is likely to also occur in East Slope of Cascades
(WA) . Role(s): Sensitivity: Sensitive to sulfur dioxide.

Calicium viride--Habitat: On bark (base and trunk) of conifers
(Pseudot suaa nenziesii), at noderate elevation (480 m.
Distribution: Southern part of East Slope of Cascades: (WA):
Klickitat Co. Role(s): Sensitivity! Sensitive to.ozone.

Calicium spp.--Habitat: On bark or-wood. Too few collections
have been made or identified to say much about the ecol ogy of

i ndi vidual species. Distribution: East Slope of Cascades (WA
OR); probably' in noist or nountainous areas el sewhere. Role(s):
Sensitivity:

Chaenot heca furfuracea--Habitat: on soil, and roots of coniferous
trees in mcrohabitats sheltered from precipitation (e.g., on
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bases of upturned trunks, under overhanging banks) but in noist
areas, at noderate to higher elevations (914-1660 m, in or at
edges of coniferous forest (e.g., Pseudotsusa nenziesii forest).
Distribution: East Slope of Cascades (OR); Northeast OR

Mount ai ns. Rol e(s): Sensitivity:

Chaenot heca spp. --Habitat: On bark or wood. Too few collections
have been-nmade or identified to say much about the ecol ogy oOf
individual -species. Distribution: East Slope of Cascades (WA,
OR); probably in npoist or nountai nous areas el sewhere. Role(s):
Sensitivity:

d adina rangiferina--Habitat: On soil or nobss, sonetines within
rock slide areas, at noderate to high elevations (1585 m, in
noi st Abies forest, and open areas up into the al pine zone.
Distribution: Comon on the West Side but apparently- very
restricted on the East Side (one locality in East Slope of
Cascades, WA: 'Yakima Co., and a locality bordering the Wst Side
in the northern part of the Cascades of Oegon). Role(s):
Sensitivity: Sensitive to internediate to sulfur dioxide;
internmediate to fluoride,

Cladonia bellidiflora--Habitat: On bases or stunps or |ogs of
coniferous 'trees (including_Pseudotsuaa nmenziesii). Distribution:
East Sl ope of Cascades (WA) and Northeast Mountains (WA).

Rol e(s): Part of the diet of woodland caribou (Sharnoff, 1993).
(but may not occur within the range of the animals in
Washington). Sensitivity: Sensitive to internediate to sul fur

di oxi de.

O adonia furcata--Habitat: On soil, at noderate elevation (660
m), in noist woodl ands,' and_Pinus iesii
forest. Ver seghy (1977), studying the species in grasslands,
found that in winter the radiation mninmum and humdity |evel
were inportant factors affecting the species, while-in sunmer,
the radiation mnimum (in Bromus comunities) or the energy of
radiation (in Eestuca communities) had the greatest effects on
productivity of the species'. D stribution: East.Sl ope of Cascades
(WA, OR) ; Colunbia Plateau (WA). Role(s): Sensitivity:

Cl adonia gracilis--Habitat: On thin soil along roadsides, on
duff, and on nossy rock banks, at |low to noderate elevations
(120-900 m), in moist forests (including Pseudotsusa nenziesii.
forest). Distribution: East Slope of Cascades (WA) and Nort heast
WA Mouuntains; Role(s): Sensitivity: Tolerant to internediate to
sul fur dioxide; internediate to fluoride.

d adonia spp.--Habitat: On soil, humus, noss, rotting wood, or
soneti nes bases of trees, at low to high elevations in various
associ ations. Many of the species presently identified from the
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East Side are wi despread el sewhere apparently very restricted in
distribution in-the ORY WA part of the Colunbia Basin; however
nore collections, and re-evaluation of identifications, are
needed before nuch nore can be said about these individua
species. Distribution: Mstly in noist or nountainous areas; in
all provinces. Role(s): Sensitivity:.

Coll emn Spp;:

Evernia errunastri --Habitat: On bark or wood of hardwoods

(i ncludi ng Quercus aarrvana) or rarely conifers (including Abies
concolor and Pinus nonderosa), at low to noderate or rarely

fairly high 'elevations (120-1590 m), in open woodl ands or
forests. 'Distribution: Common on the West Side but very'rare on
the East Side. East Slope of Cascades (WA, OR). Role(s): The
species has been reported to be partly parasitic on trees (

), but this needs to be confirnmed. Sensitivity: Sensitive to
ozone and fluoride; internediate to tolerant to sulfur dioxide.

Hvdrothvria venosa--Habitat: On rock, submerged-in perenni al
streans or rills (usually in' noving water; sonetines in pools,
but where.there is a constant flow of water into and out of

them), '"at noderate to high elevations (2000 m), usually in
forested areas. Distribution: Wdespread, and locally abundant in
some areas on the West Side, but relatively uncommon throughout
its range; known fromonly two localities at the west edge of the
Col unbi a Basin (East Slope of Cascades of OR): Deschutes Co. and
Klamath Co. Role(s): N trogen fixation. Probably provides habitat
and possibly food for fish or invertebrates. Sensitivity:

Probably sensitive to the. amount and quality of water
(temperature, turbidity, poll ution)

Hymenelia | acustris--Habitat: On rock, at least periodically
subnmerged in |lakes or streans, at noderate elevations (1585 nj.
Distribution: Probably w desrpead, but overall distribution not
wel | known. Presently identified from one locality in East Sl ope
of Cascades (WA): Yakinma Co. Role(s): Sensitivity: My be
sensitive to changes in anount or quality of water.

Hypogymnia physodes--Habitat: Usually on bark or wood-(twi gs or
branches) of hardoods (e.g., Crataequs spp.) or conifers (e.g.
Pseudot susa nenziesii),, occaionally on soil, nbss, or rocks; at

noderate to higher elevations (780-1750 n), in forests (including
Pseudotsuga/Pachistima association). Distribution: Comon on the
West  Side. East Slope of Cascades (WA), Northeast WA Mountains;
east part of Colunmbia Plateau (WA). Role(s): Strongly inhibits
wood- destroyi ng fungi . (Lundstrdm & Henni ngsson

1973) .8ensitivity: Sensitive to internediate to fluoride.
Sensitive to herbicides and fungicides (A strup, 199 ). Sensitive
to 5x normal dose of the herbicide MCPA (but not to |ower doses,
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nor to even high doses of paraguat/diquat or 2,4-D) (Seaward,
1977). Tolerant to fertilizer dust (Kauppi, 1980), but sensitive
to al kaline dust pollutants (Tirk & Wrth, 1975).

Hypogymnia tubulosa--Habitat: On bark or wood (including Pinus
ponderosa), at low elevation (120 m, in open forests.
Distribution: Mderately common on the Wst Side. Colunbia
Plateau (WA). Role(s): Sensitivity: Possibly sensitive to
fluoride.

Leptogium spp. (other than L.__californicum and L—lichencides)--
Habitat: On soil,. noss, rock or bark, usually in moist habitats,
at noderate elevations. Not enough collections or identifications
have been made in the region to say nuch about the |ess conmon

i ndi vi dual species. Distribution: Al provinces except apparently
Nort heast WA Mountains. Role(s): Ntrogen fixation,. Sensitivity:

Lobaria hallii--Habitat: On trees (including Acer macroohvl|um,

in noist forests. Distribution: Fairly uncommon throughout its
range, but known from a fair nunber of areas on the Wst Side.
Known from one locality near Colunbia Rver (Klickitat Co., WA.
Role(s): N trogen fixation. Sensitivity: Probably sensitive to
sul fur di oxi de.

Lobaria limnita-~Habitat: On tree bases, rocks or soil, often
anong nosses, at higher elevations (1950 m), mainly al pine.
Distribution: Common on the West Side. Rare in Col unbia basin,
knowmn only from two localities on at west edge of East Slope of
Cascades (Yakima Co., WA and Deschutes Co., OR). Role(s):
Nitrogen fixation. Sensitivity: Probably sensitive to sulfur

di oxi de.

Lobaria orecrana--Habitat: On bark or wood of trees, at noderate
el evation (1200-1350 n), in noist forests. Distribution: Comobn
on the West Side; rare on the East Side, known from one locality
on East Slope of Cascades (Yakima Co., WA). Role(s): N trogen
fixation; on the Wst Side this is very inportant in this regard
in nontane coniferous forests. Sensitivity: Sensitive to sulfur
di oxi de.

Lobaria pulmonaria--Habitat: ‘Usually on bark or wood of hardwoods
(Acer macroohvllum or conifers (Isusa), at noderate elevations
(1410 m), in noist forests (including _Tsuaa/Pachistinma
association). Distribution: Common on the West Side; rare on the
East Side, known from two localities in East Slope of Cascades of
WA (Klickitat Co., Yakima Co.) and one site in Northeast WA
Mountains. Role(s): N trogen fixation; on the west side this is
often an inportant species in nontaine forests. Sensitivity:
Sensitive to sulfur dioxide; apparently at |east sonewhat
tolerant to ozone.

12



Rare species

Massalongia carnosa--Habitat: On nosses (e.g., Ginma) and

hunus, on boul ders and rock faces, rarely dlrectly on soil (mesic
cl ayey-loany); at noderate elevations (960-1400 m), in sage-

st eppe (i ncl udi ng _Artenisia tridentata ssp._tridentata/Agropyron
spicatum association and A__risida conmmunities (soneitnes wth
Poa sandberaii and scattered junipers). On the west side it also
occurs in open areas in noist coniferous forests. My actually be
nore w despread or comon but not collected or identified often
enough. Distribution: East Slope of Cascades (W), Colunbia

Pl ateau (WA), Northeast OR Muntains. Role(s): N trogen fixation.
Sensitivity:

Mel anel i a _subaurifera--Habitat: On bark, or sonetinmes rocks
(north-facing cliffs), at noderate elevations (1290 m, in
sagebrush-grassland. On the West Side the species often occurs on
hardwood trees in open woodl ands or forests; D stribution: Conmon
on the West Side. Eastern Plateaus and Hlls (OR); Col unbia
Plateau (WY . Role(s):. Sensitivity: Sensitive to ozone and sulfur
di oxi de.

Mycocalicium spp. --Habitat: on wood of conifers (including Abies
spp.), at nore or |less noderate elevations (910-1600 n), in m xed
conifer forests '(including LariXx occidentalia/Pinus nonderosa and
Abies/Pseudotsuga nenziesii forests). Distribution: Muntainous
areas in East Slope of Cascades (OR), Eastern Plateaus and Hills
(OR); probably el sewhere, but rarely collected or identified.
Role(s): Sensitivity:

+Nephroma parile--Habitat associations, processes, and

requi renments: On noist, shaded, nossy rocks and trees, exposed
roots (Pseudotsusa), and old wood, noderate to higher elevations
(600-1800 nm) in mxed conifer forests (including
Abies/Pseudotsuga). Distribution: East Sl ope of Cascades (OR
WA), Northeastern Mountains (OR, WA); Colunbia Plateau (WA).

Rol e(s): Sensitivity:

Nephroma spp. (other than N parile)--Habitat: On twigs or bark
of trees (including Acer macrophyllum and various conifers), or
nmossy rocks, in moist, nore or |ess shaded, areas, at low to
noder ate el evations, in forests. Distribution: Comon on the West
Side. East Slope of Cascades (OR, WA); N_ resupinatum al so occurs
in Northeast WA Mountains. Role(s): N trogen fixation.
Sensitivity:

Cchrol echia androgyna--Habitat: On bark or branches of conifers
(including Abies'concolor); also reported from rocks in other
parts of the country or world. Perhaps nore commobn, but rarely
collected or identified. D stribution: Muntai nous areas of East
Sl ope of Cascades (WA, OR) and western part of Eastern Pl ateaus
and HIlls (OR). Role(s): Sensitivity: Sensitive to 5x normal dose
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of the herbicide MCPA (but not to |ower doses, nor to even hi gh
doses of paraquat/diquat or 2,4-D) (Seaward, 1977).

+Qchrol echi a "upsaliensis'-~Habitat associationms, processes, and

requirements: On noss, (including Gimia spp.) or Selaainella, on

over rock (basalt or andesite), pine needles, soil among tal us

bl ocks and in cracks in north-facing rimrock, at low to high

el evation (1262400 n), in juniper-sage desert ( i
occidentalis/Artemisa tridentata), biscuit scabland (on-cliffs in
ravi nes, perhaps associated wth Poa sandberaii-lomatium coos
community); also in alpine areas (Calmasrostis purourascnes and
Carex nardina dry gramnoid comunities in the North-Cascades).
Distribution: East Slope of Cascades (OR, WA), Colunbia Plateau
(Wwa), Northeastern WA Muntains. Role(s): Sensitivity:

Pannaria spp.--Habitat: On twigs or bark of trees, and soil or
noss over rocks (e.g., over steep cliff. faces), in noist
habitats, at low to high elevations (1950 m, usually in forests,
or sonetinmes in alpine areas. Distribution: Sonme species are
common on the West Side. The genus is apparently rare on the
East Side, being known from one locality in East Slope of
Cascades (WA) and one in the nountains of Eastern Plateaus and
Hlls (OR). Role(s): Nitrogen fixation. Sensitivity:

Parnelia ommhal odes--Habitat: On rock, wusually at higher
el evations (1950 nm), in the alpine zone. Distribution: Known

from one locality in East Slope of Cascades (WA): Yakima Co.

Rol e(s): Sensitivity: Sensitive to 5x normal dose' of the

herbi cide MCPA (but not to |ower doses, nor to even high' doses of
paraquat/diquat or 2,4-D) (Seaward, 1977).

+Parnelia saxatilis--Habitat associations, processes, and

requi rements: On acid rocks (e.g., basalt), npbsses, or sonetines
soil; less often on conifer trees (Pinus ponderosa, Pseudotsusa
nenziesii), and old wood, at |low to higher elevations '(120-1920
m) in ravines in biscuit scabland, and open forests (Pinus
ponderosa/Agropyron_spi catum association); also in moist

woodl ands in riparian areas. Distribution: In 'all provinces in
the region. Associated lichens include Unbhilicaria spp. Role(s):
Sensitivity: Tolerant to ozone; internediate to sulfur. dioxide;
sensitive to fluoride. Sensitive to fungicides (Alstrup, 199 ).
sensitive t0 5X normal dose of the herbicide MIPA (but not to

| oner doses, nor to even high doses of paraquat/diquat or 2, 4-D)
(Seaward, 1977).

Parneliella cvanolepra--Habitat: On rock, at noderate elevation
(960 m). Not collected or identified often enough to say nore at
present. Distribution: Mderately common on the Wst Side. Known
from one locality in East Sl ope of Cascades (Klickitat Co., WA
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and one site in Northeast OR Muntains (Grant Co.). Role(s):
Nitrogen fixation. Sensitivity:

+Peltigera collina--Habitat: On mosses, rocks, and rotting | ogs,
sonetimes near creeks. At noderate to higher elevations (990-
1950 m. In open woodl ands (i ncluding Pinus ponderosa-Populus
trichocarpa and Abies concolor-Pinus) and |ow and riparian
forests. Rat her infrequent; nore common on the west side, where
it also grows frequently on nossy bark of various trees
(including trunk and branches sone distance above the ground, in
contrast to other nenbers of the genus). Soneti nes associ at ed
Wi th other Peltigera spp. and O adonia spp. Distribution: In all
provinces in'the region except apparently Northeastern WA
Mountains. Role(s): Nitrogen fixation. Sensitivity: Sensitive to
ozone.

‘Peltigera didactvla--Habitat: On soil (often disturbed), At low
to nore or less noderate elevations (200-1800 m. In open

woodl ands (i ncluding Pinus oonderosa-Cercocarpus |edifolius,

Abi es concol or-Pi nus), sonetimes in sonewhat boggy areas al ong

| ake shores. Distribution: In all provinces in the regi on except
apparently Northeastern OR Mpuntains (probably present there but
not yet properly identified). Role(s): N trogen fixation

Possi bl e enhancenent of soil qualities. Sensitivity: Sensitive to
ozone. Probably sensitive to habitat |oss (conversion of natura

| ands for human use) and di sturbance of the soil (due to grazing,
tranpling, vehicles, or fire). Tolerant to the herbicide Prefix
(Seaward, '1977).

Peltigera nul acea--Habitat associations, processes, and
requirenments: On nossy rocks and soil anbng nosses, at 1775-1950
m, in moist nontane forest (Abies srandis-Pseudotsuaa) up into
the al pine zone. Little information about the ecology of this
species in the Colunbia Basin is available. According to Thonson
(1984), in the Arctic the species occurs particularly anong
shrubby vegetation. Distribution: East Slope of Cascades of WA
(Ckanogan and Yakima counties); Northeast Muntains of WA (Ferry
Co.).

Pelti cfera nenbranacea--Habitat associations, processes, and

requi renments: On soil, hunus, nobssy rocks, stunps and | ogs,
sonmetines on noist stream banks, nore or |ess noderate el evations
(1775 m. Distribution: In nountainous or other noister areas in

all provinces in the region except Eastern Plateaus and Hills
(OR). Role(s): Sensitivity:

Pelticfera venosa--Habitat 'associations, processes, and
requirenents: On soil in cool, noist areas (including northeast-
faci ng sl opes). At 500-1500 m Mostly in lowland riparian
forests and noist, dense, nore or less clinax nontane to
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subal pine forests, especially the' _Abies arandis (including Abies
grandis/Pachistima nvrsinites association) and—Abies—concolor
zones, but apparently also collected twice in presumably | ower
and drier community types in the noist part of the bunchgrass
zone. Although widely distributed in the Colunbia Basin, the
species is probably not often abundant there, and little,
information is available on the ecology of this species in the
region. According to Thonson (1984), In the Arctic the species
can also grow on "rocks wth calcareous seepage, nmoist cliffs,
talus slopes, edges of tussocks, edges of aninmal burrows, and

like microhabitats,,; in mnmy experience (mainly on the west side of
the Cascades, but also in the Southwest),. the species usually
grows on noist, bare (disturbed) soil in forested areas, at |ow

to nore or less high elevations. D stribution: In nountainous or
other noist areas in all provinces in the region except Eastern
Plateaus and HIlls (OR). Role(s): Sensitivity:

Peltigera spp. --Habitat associations, processes, and
requi renents: Several additional species (including B nmalacea, P
nenbranacea, P. oraetextata, and various taxa in the P.

hori zontalis/P. oolvdactvlon group) occur in the region,. nostly'
on soil, noss, humus, nossy rocks, Or rotten wood In noist,

forested areas at noderate to high elevations, or up into the

al pine. One species, P.__donoiensis, has been collected on sandy,
desert soil (with Artemisia tridentata and -Chrvsothamus
viscidiflorus), and may perhaps be nore w despread and 'common in
the region, but has probably been confused with P__rufescens or
P. didactvla. Distribution: At |east one additional species has
been recorded in each province. Role(s): N trogen fixation.
Peltiaera oolvdactvlion s. lato inhibits seed germnation, root
production and elongation, in grasses (Richardson, 19_ , .

Vani shing Lichens). Sensitivity: N trogenase acitivity of B.
praetextata decreased by the herbicides 2,4-D and Krenite, and by
ammonium fertilizer; nitrogen fixation not affected by'the

her bi ci des, but fertilizer killed the nycobiont (Hdllbom &
Bergnman, 1979); P._polydactvlon is tolerant to the herbicide
Prefix (Seaward, 1977).

Pe‘rtusaria spp.-=Habitat: On bark of hardwoods or conifers, at
lowto noderate elevations, in noist forests. Di stribution:
Common on Weést Side. Apparently extends just barely into the
east side, around the Colunbia River (Klickitat Co., WA).

Role(s): Sensitivity: Pertusaria amara is sensitive to fungicides
and to a lesser extent to herbicides (Alstrup, 199 ).

Phaeophvscia orbicularis--Habitat: On bark (including Quercus

aarrvana); on rock (basalt), at low to noderate elevations (30-
960 m). Distribution: East Slope of Cascades (WA ): Klickitat Co.;

Nort heast OR-Muntains: Union Co. Role(s): Sensitivity: Sensitive
to ozone and fluoride; internediate to sul fur dioxide.
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Phaeonhvscia sciastra--Habitat: On acidic rocks (including
basalt) and nobsses (usually over rock), sonmetinmes on NE-facing
"vertical walls; at noderate elevation (1200-1290 n).
Distribution: Northeast WA Muntains, East Slope Cascades (OR),
and adjacent parts of Colunbia Plateau (WA) and Eastern Pl ateaus
and Hlls (OR),. respectively. Role(s): Sensitivity: Sensitive to
ozone.

Physcia caesi a--Habitat: on rock (e.g., basalt), or npss or.thin
soil over rock, at noderate elevations..(990-1950 n), in ravines
in biscuit'scabland. D stribution: Eastern part of Colunbia
Plateau (WA); Eastern Plateaus and Hills (OR), perhaps extendi ng
into adjacent part of East Slope.of Cascades (OR). Role(s):
Sensitivity:, Internediate to sulfur dioxide. Sensitive to
fungicides, and to a lesser extent to herbicides (A strup, 199 ).

Phvsci a tenella [treated under major species; need to decide
where it belongs] --Habitat: On bark or rock (e.g., on N-facing
rock walls), at moderate elevation (1290.n). Distribution:

Nort heast part of Columbia Plateau (WA); Eastern Plateaus and
HIlls (OR). Role(s): Sensitivity: Sensitive to fluoride;
internmediate to sulfur dioxide; tolerant to ozone.

Placopsis selida--Habitat: On acid rock, in exposed sites, at'
noderate el evations (1200-1350 n). Distribution: Common on West
Side. Uncommon in East Slope of Cascades (WA). Role(s): N trogen
fixation. Sensitivity:

Platismatia stenophylla--Habitat: On bark or wood (including
Pseudot susa menziesii), sonetinmes on north-facing slopes, at
noderate elevations (930 n), in woodlands (e.g., Pinus

ponderosa/Quercus garrvana/Pseudotsuga nmenziesii). Distribution:
Sonmewhat infrequent on West Side, but occasionally abundant (e.g.

in sone places in Skamania Co., WA). Uncomon in East Slope of
Cascades (WA, Northeast WA Muntains, and east part of Colunbia
Plateau (WA). Role(s): Sensitivity:

Pseudocyphellaria anthrastiis--Habitat: On bark of trees, in noist
forests, probably at |low elevation.- Distribution: Primarily West
Side; extends just barely into East Side near the Colunbia R ver
(Klickitat Co., WA). Role(s): Sensitivity: Sensitive to ozone.

Ramalina farinacea--Habitat: On bark, usually of hardwoods but
rarely conifers (e.g., of Abies concolor), at noderate elevations
(1600 m), nostly in open but noist woodl ands. On the West Side,
the species is nost common at |ow elevations. Distribution:

Common on the West Side. Rare on the East Side; 'known from one
locality in East Slope of Cascades (WA): Klickitat Co. -and one
site in Eastern Plateaus and Hlls (OR: Lake Co. Role(s):
Sensitivity: Sensitive to ozone and fluoride; sensitive to
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internediate to sul fur dioxide.

Solorina ecrocea--Habitat: On noist, disturbed soils, or
occasionally on'north sides of shaded rocks, at higher elevations
(1775-1950-m), 'in montane forests (Ahies srandis) and subal pi ne
forests (Abies |asiocaroa), Or nmore commonly in alpine areas.
According to Thomson (1984), in the Arctic the species prefers
moi st spring seepage areas, below late snowbanks, .over -c|ay
soils, but may also be found on frost boils and in drier

| i restone barrens. In al pine areas of the North Cascades
(Douglas & Bliss, 1977), the species occurs (not abundantly) in
Carex breweri snowbed communities, wWwhich are on all aspects,
mainly in concave sites that are snowfree by late July and
become dry during late summer. In ny own experience on the east
sl ope of the Cascades, the species occurs rarely in protected
niches in alpine areas (Yakima Co., WA), but in one area (in
Ckanogan Co., WA) 'is a dominant species on disturbed soil in a
noi st nontane forest. Distribution: East Slope of Cascades of WA
(Chel an, Okanogan, and Yakima Counties). Role(s): Possible
enhancenent of soil qualities. Sensitivity:

Sphaer ophorus al obosus--Habitat: Usually on bark of conifers,
nostly at noderate elevations, in noist coniferous forests.
Distribution: Common on the West Side. Extending just barely into
the East Side, along the Colunbia R ver (Klickitat Co., WA).

Rol e(s): Sensitivity:

St er eocaul on spp.--Habitat: On soil, noss, or rock, nostly at
noderate to high elevations, in open areas, nostly in noist
forests, up into the alpine zone. Distribution: Comon on the
West Side. Apparently uncommon on the East Side, in East Slope of
Cascades (WA), and northwest edge of East Slope of Cascades (OR).
Role(s): N trogen fixation. Sensitivity:

Tucker mannopsi s subalpina--Habitat: On bases of shrubs (often
Vacci nium spp., at least on Wst Side), or occasionally spreading
to soil; at fairly high elevations (1500-1680 n), in open to
somewhat sheltered areas of the subal pine zone, Distribution:
Common- on West Side. Known from one locality in East Slope of
Cascades (WA): Yakinma Co. Role(s): -Sensitivity:

Usnea spp.--Habitat: On bark or wood of conifers or hardwoods, at
low to noderate elevations, -in fairly open woodl ands or forests.
Too few collections (or at |east proper identifications beyond
genus) have been nade in the region to s?\% much el se.
Distribution: Conmmon on the West Side. nbers of the 'genus have
apparently been found in only a few areas on the East Side, in
East Slope of Cascades (OR, WA, southeast part of Colunbia
Plateau (WA), and Northeast OR Muntains. Role(s): Various,
menbers of the genus are used by the northern flying squirrel
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Rare species

(Sharnoff, 1993). At least the U__lapponica -group is eaten by
white-tailed deer (Qdocoileus virsinianus) (Sharnoff, 1993).
Sensitivity: Several species are sensitive to ozone; U.
subfloridana is sensitive to fluoride and sensitive to o
intermediate to sulfur dioxide; U__filipendula group is sensitive
to sul fur dioxide.

Xylographa spp. --Habitat: On rotting wood of conifers (including
Abi es concolor), usually on logs, but occasionally on stunps; at
nore or |less noderate to higher elevations (1200-2000 , in
moi st coniferous forests. Distribution: East Slope of scades
(WA); noi st nountai nous areas of Eastern Plateaus and Hills . (Lake
Co., OR); may be nore w despread, but probably not often
collected or identified. Role(s): My be involved in decay of
wood. Sensitivity:
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3. ECOLOE CAL  GROUPS

3.1 CORTICOLOUS/LIGNICOLOUS

3.1.1. 1. GENERAL
3.1.1.1.1 OVERALL

Most of the information on the-lichens found on particular
speci es of vascular plants is given under the discussions -of the
particul ar zones or conmunities where the lichens were coll ected.
However, for each plant species there is also a summary of the
di stribution and ecology of each plant species and the |ichens
found on it. In cases where the kind' of plant host is-known but
the specific zone or community is unknown or uncertain, see the
summari es under the plant species; in cases where the type of
plant is unknown; see the summaries under the discussions of the
broad category, or the particular zone or comunity.

3.1.1.1.1.1. Habitat: The nunerous ecological factors affecting
lichens on bark or wood have been studied extensively in Europe

( Bar kman, 1997, and many others), and to a |esser extent in
various parts of North America, but few if 'any studies have been
made in the WWOR part of the Colunbia Basin., A few of the major
factors are briefly sunmari zed here. -

Tvpe of substrate: Different |ichen species show varying
degrees of specificity for particular types of bark or wood.
Important factors include the chem stry, texture, and stability
of the bark or wood, whether the substrate is alive or dead, and
t he degree of deconposition,

Anount of canoov closure or exposure: This affects the
physical conditions of light, heat, npisture, and wind (the
effects of which can be difficult to distinguish), and also
nodi fies the inpacts of air pollution.’

Inclination of stens of substrate: Eccentric or |eaning
stens are beneficial for lichen taxa that require shelter from
light, heat, precipitation, or nutrient enrichnent.

3.1.1.1.1.2. Distribution: : .
Li chens on bark or wood occur in all provinces, but are the
nmost diverse and abundant in the nountainous areas.

3.1.1.1.1. 3. Rol e(s):

Modi fication of chemistry and content of water flow ng
throush the canoov: Lichens, particularly the larger'fruticose or
foliose ones (e.g., Hypogymnia Spp., Platismatia glauca, and
others); alter precipitation chemstry (Lang, et al., 1976;
Basabe, pers. comm., 1994) and affect nutrient cycling.

Leachat es
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Providina habitat or food for animls: Few data are
avail able on this function of lichens in the WV OR part of the
Col unbi a Basin, except perhaps in sone areas in NE Muntains, WA
(see under Tsuaa heterophvlla/Pachistima Associ ation). However,
studies in other areas have shown that various squirrels,
ungul ates, and other manmals, and sone kinds of birds, use
various corticol ous macrolichens .for food or nesting nmaterial, to
sonme extent. . o _ _ _

Nitrogen fixation: Al though-this is an inportant function in
various other regions, only a few nitrogen fixers occur on bark
or wood in the WWOR part of the Colunbia Basin, in the noistest
comuni ti es-adjacent to the west side or to ldaho, and nothing is
known about the abundance of these lichens in those areas.

. Effects on host Plants: |t has been generally assuned that
nost lichens do not directly danmge their hosts. However, many
crustose kinds penetrate the outer l|layers or, are even immersed in
them and sone (including "allied fungi" traditionally treated
with lichens) may be at least partly parasitic. There have been a
few reports suggesting that at |east sone foliose or fruticose

lichens (e.g., Evernia orunastri) also penetrate t he bark or wood
and perhaps extract nutrition fromit. Lichens may also
indirectly-affect. the host by blocking air and light, retaining
noi sture (perhaps facilitating growh of other organi sm;)
providing habitats for invertebrates, eleasing substances with
antibiotic or other biologically sign;flcant properties, and when
very abundant occasionally causing |oss of bark or branches due
to the added weight (when wet).

O her effects: Wen larger, protruding or hanging,
macrol i chens are extrenely abundant on branches of trees or
shrubs, they provide shade for other organisns (including other
lichens) growing below them this could be inportant especially
in hot or dry areas, with lichens on host plants that are dead or
have deci duous | eaves.

3.1.1.1.1.2. Sensitivity:

Elinination or nodification of the habitat: Whether by
partial or conplete renoval of the substrate by |ogging, clearing
for agriculture or human settlenents, pathogens or insects, or
fire, this is a potential major probl em especially for
corticolous lichens, in many zones and conmunities.

Eire: Burning is also di rectly damaging to lichens, although
species that frequently grow on burnt bark or wood m ght
eventual |y benefit.

Ar pollution: Lichens growing on trees or |large shrubs are

generally nore likely to be inpacted by air pollution than are
ki nds on other substrates.
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3.1.1.1.2. M SCELLANEQUS ZONES
(SPECI ES FOUND ON UNSPECI FI ED BARK OR WOCD)

3.1.1.1.2.1. GENERAL:

3.1.1.1.2.1.1. Distribution: These types of substrates can
obvi ously occur anywhere, in any'type of habitat.
3.1.2.2. On fences or other processed wood:'

3.1.1.1.2.2.1., Habitat: Fences and other man-nmade
structures often provide habitats that are rather different from
those available in the surrounding vegetation. They are likely
to be especially inportant in areas with few or no woody plants,
including agricultural areas in steppes or shrub steppes, where
especially the tops of upright posts are often used as bird
perches and thus receive extra nutrient enrichment. Fences may
also be inportant in riparian or wetland conmunities, because the
wood is above the noist areas, but often out in the open, such
that conditions are dry, sunny, and nutrient rich (in contrast to
adj acent cl osed canopy forests or woodl ands). In areas dom nated
by hardwood trees or shrubs, fences or other structures provide a
substrate for species that prefer or require 'conifer wood.

3.1.1.1.2.2.2. Distribution: Lichens were collected in E.
Sl ope of Cascades, WA (450 m Kittitas Co.; 60 m Klickitat Co.);
Colunbia Plateau, WA (700 m Garfield Co.; 750 m Witman Co.);
E. Plateaus and HIlls, OR (1400 m Klamath Co.; 900-1050 m WAsco
do.), and NE Mountains, OR (1000 m Union Co.).

3.1.1.1.2.2.3. Sensitivity: Extensive replacenent of wooden
structures with ones nmade out of other materials (especially
metal) could be detrinental, especially for Thel onma ocell atum
and, other species that are unconmon in the region as a whole or
in particular areas.

3.1.1.1.2.2.3. Representative species: A though many of the
l'ichens found on fenceposts, including all of the macrolichens,
are common on trees or shrubs, several crustose species seem to
be quite characteristic of fenceposts, particularly on or around
the flat tops of upright posts. This is especially true of
Thel omma ocellatum a nenber of the Caliciales, which was found
found at the Kittitas Co. (WA and Union Co. (OR) sites. Another
menber of the Caliciales, Cyphelium incuinans, was conmon on
fences at the Wasco Co. (OR) site. OQher lichens found on fences
in WA include Buellia nvriocarpa (Klickitat Co. site), Xanthoria
"candelaria" (Garfield Co. site); Brvoria glabra (Witmn Co.
site). In OR at the Wasco Co. site, Lecanora hypoptoides, was
common, and Letharia vulnina was also present; at the Klamath Co.
site, Evernia prunastri, Letharia wvulpina, Tuckernmannoosis
chlorophvlla, and Xanthoria candelaria were found; at the Union
Co. site,—Thelomma ocellatum was found.

On charred bark or wpod (usually of conifers.):

Representative species: Biatora varians, Hypocenomyce
friesii, H scalaris, Parnelionsis spp., and Trapeliopsis
sranul osa are the nost frequent species. Candel ari a
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concolor has al so been found 'at one site (Columbia Plateau,
WA: 750 m Wiitman Co.).

On rotting wood. (usually of conifers):

Representative species: Species of Biatora, Cladonia,
Hypocenomyce, Lecanora, Lecidea s. |ato, Parmeliopsis, -
Trapeliopsis, and Xylographa have been found.
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3.1.2. DECIDUQUS WOODLAND (vitt, et al.).

3.1.2.1. GENERAL

Habi tat: Deci duous woodl ands generally provide' cool er,
noi ster, and nore shaded conditions than nost dry coniferous
forests. Hardwood trees and shrubs generally have different
lichen floras than gymosperns do, and there is-also a |ot of
variation in the floras found on different hardwood species.

Distribution: Primarily west of the Cascades; but extending
into the western edge of the Colunbian Basin along the Colunbia
River, and in large patches in many riparian or other wetland
areas.

Role(s): N trogen-fixing |lichens occur on trees in the
vicinity of the Colunbia CGorge, but at present it is not known
whet her they are abundant enough there to contribute
significantly to the ecosystem

Sensitivity: In the Colunbia Gorge, there is probably sone
threat from air-pollution, due to winds fromthe Portl and-
Vancouver area, and fromtraffic-along Interstate H ghway 84..

3.1.2.2. LI CHENS ON UNSPECI FI ED BARK OR WOOD ( PROBABLY OF
HARDWOODS) ,

Distribution: Lichens were collected in E. Slope of
Cascades, WA (ca. 60-500 m Klickitat Co.")

Representative species: Arthopatellulata, "Arthopyrenia
punctiformis", Biatora snhaeroides, B. varians, Buellia
di scifonnis, Caloplaca cinnabarina, ___"ferruginea", C  spp.,
Candel ariella sp., Catinaria atroour , igrescens,

Graphis el eaans, Lecania dimera, Lecidea nvriocarnoides (on dead,
prostrate tree trunks), Letharia wulpina, Melanelia miltisoora,
Nephroma helveticum N.__ resuninatum Normandina pulchella,
Qchrol echia spp., Opegrapha orotuberans (on dead, prostrate tree
trunks), Pannaria sp., Pertusaria leioplaca, P. spp.,'Phvscia
adscendens, P. stellaris, Pseudocvphellaria anthrasois, Ramalina
fari nacea., Rinodina "confragosa", Stransosoora noriforms (at

| east partly on dead, prostrate tree trunks),_Xanthoria
"candelaria", and X. polycarpa were found.

3.1.2.3. LICHENS ON PARTICULAR KINDS OF WOCDY PLANTS

Acer glabrum

Distribution: Lichens were collected- -in E. -S|l ope of
Cascades (300 m Klickitat Co.).

Representative species: Rinodina hallii

Acer macrophyilum
- Distribution: Lichens were collected in E Slope of
Cascades (100-500 m, Klickitat Co.).
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Representative species: Caloolaca "ferruginea",
Lecanora sp., Lecidea sp., Lobaria hallii, L. oulnonaria,
Neghroma hel veti cum Phvscia adscendens, Phvsconia sp.

Acer nequndo
Di stribution: Lichens were collected in Colunbia.
Pl ateau, 'WA (ca. 500 m Colunbia Co.).
Representative species:. Xanthoria "candelaria" was -
f ound

Acer (unspecified) .

Habitat:. The Spokane Co. site was in a dense, near-
climax Pseudotsusa forest at the bottom of an east-facing
sl ope. -

Distribution: Lichens were collected on unspecified
species of Acer in E Slope of Cascades, WA (90 m Klickitat
Co.) ; Colunmbia Plateau, WA (600 m Spokane Co.)

Representative species: Mlanelia exasperatula was |,
found on Acer at the Klickitat Co. site; (Oadonia cariosa
and C. chl oroohaea were found on 'rotten wood at the Spokane
co. Site.

Al nus rhonmbi folia
Distribution: Lichens were collected on A rhonbifolia
in EE Slope of Cascades,.WA (900 m, Yakima Co.).
Representative species: A nenber of the Caliciales,
Calicium adaeouatum was found on trunks of A. _rhonbifolia.

Al nus rubra

"Distribution: Lichens were collected on A_rubra 'in E.
Sl ope of Cascades, WA (ca. 200-500 m Klickitat Co.), and E.
Sl ope of Cascades, OR (1050 m Jefferson Co.).

Representative species: |In WA Arthonia radiata,
Bacidia rubella, Buellia disciforms, _Calgpnlaca .
“ferruginea", Diplotomma peni chrum and Rinodina hallii were
found. At OR site (in a mxed conifer forest), Mlanelia
multispora (at the edge of a lake), and a nenber of the
Caliciales, Calicium adaeuuatum (on tw gs) were found on A.
rubra.

Al nus (unspecified)

Distribution: Lichens were found on unspecified alders
in E. Slope of cascades, WA (60 m 200 m 930 m and 960 m
Klickitat Co.); NE Muntains, OR (1000 m Union Co.).

Representati ve species:.In WA, Letharia colunbiana was
found at the 930 and 960 m sites; Ochrolechia sp. was found
at the 200 m site; and Cal oolaca sp. was found at the 60 m
site. In OR, Hypogvmnia inshausii and Xanthoria volvcarpa
wer e found.
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Anel anchi er _al nifolius

Distribution: Lichens were collected in E. Slope of
Cascades, WA (1290 m Kl amath Co.).

Representative species: Xanthoria "candelaria" was
found on _A, alnifolia. -

Anel anchier (unspecified)'
. Distribution: Lichens were collected in Col unbia
Plateau, WA (690-m, Witnman Co.).
Representative species: Candelaria concolor, Mlanelia
el eaantula, M _exasoeratula, and M__nultisoora were found on
br anches.

Berberis aquifolia
Distribution: Lichens were collected on B. asuifolia in
E. Slope of Cascades, WA (ca. 800-1100 m, Yaki ma Co.)
Representative species: Tuckermannoosis nerrillii

Betul a papyrifera
Distribution: Lichens were collected in NE Muntains,
OR (locality unspecified,. Blue Muntains).
Representative species: Mlanelia subolivacea, Parnelia
sul cata.

Cercocarpus ledifolius

Distribution: The plant grows on high open ridges in NE
Mount ai ns, OR (Blue Muntains) and E..Plateaus and Hills,
OR (south-central part; lichens were collected at 1350-1440
m, Klamath Co.).

Representative species: Brvoria cf. frenontii,
Candel ariella xanthostigma, Hvypogymnia inshausii, Lecanora
sp., Letharia colunbiana, L. wvulpina, Ml anelia subolivacea,
Parnelia sulcata, and Usnea cf. lapponica.

Celtis reticulata

Habitat: In open, often rocky areas, especially along
rivers such as the Snake River.

Distribution: Eastern WA and OR Li chens were
collected in Colunbia Plateau, WA (foot of Dry Palls, @Gant
Co.) ; E. Plateaus and Hills, OR (120 m Weeler Co.)

Representative species: Xanthoria "candelaria" was
found at the WA site; X  fallax was found at the OR site.

Cornus nuttallii

Distribution: Lichens were collected in E. Slope of
Cascades (60 m Klickitat Co.).

Representative species: Bacidia fuscorubella was found.

Crataequs doucrl asi i
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Habitat: In wettish' places |ike edges of streans and
meadows; comon along roadsides and fields; wde range from
low to middle nountain elevations; nostly yellow pine zone.
The Spokane Co. site was in a noderately open clinmax Pinus

ponderosa forest in a shallow valley.

Distribution: Lichens were collected in E Slope of
Cascades (ca. 430 m, Klickitat Co.); Colunbia Plateau, WA
(600 m Spokane Co.; 690-750 m Whi't man Co.).

Representative species: "Arthoppunctiformis" w __a s
found on C_doualasii at the Klickitat Co. site. ndel arj
concolor, Leoraria sp. (L_incana group), Lecanora
subrugosa, L. sp. (lL__"rugosa"),. lecidella elaeochroms, and
Phvscia tenella were found on snooth trunk bark of €.

douglasii.at the Spokane Oo site. Hypodg imshaugii, H.
phvsodes. and Tuckermann latyphvlla were found at  one

750 m Whitnan Co. site;

_NEJ_a.neJ_l_a_exa.spﬂLamLa.,
mul ti soora and Xanthoria polvcarpa were found at the ot her;
Xanthoria polvcaroa was also found at the 700 m Whitman -Co.
site. Candelaria concolor, Mlanelia elesantula, M.
exasperatula. and M_multispora were found at the 690 m
Wiitman Co. site, on branches.

Eleagnus Sp. ‘

Distribution: Lichens were collected in E. Plateaus and
Hlls, OR (1440 m Harney Co.)

Representative species: Rinodina sp. has been found on
a dying tree.

Fraxi nus (unspecified)

Distribution: Lichens were collected in E. Sl ope of
Cascades (60 m Klickitat Co.).

Representative species: Caloolaca pollinii, Rinodina
"exigqua'.

Populus tremuloides

Habi t at: Sonewhat nore noist than oak woodl ands.
Nutrient enrichment is inportant.

Distribution: Lichens were collected in E. Slope of

Cascades, WA (ca. 500 m Klickitat Co.); E. Slope of
Cascades, . W NE Mountai ns, WA (Hough honestead, ..900 m
kanogan Co.); NE Muntains, WA (ca. 800 m Ferry Co.), E
Sl ope of Cascades, OR (990 m Deschutes Co.).

Representative species: In WA Xanthoria polycarpa was
found at the Klickitat Co. site; X_ fallax was found on the
bark and "bird scars" of P._ 'trenmul oides at the Okanogan Co.
site, and Lecania cvrtella was found at the Ferry Co. site.
In OR, Caloolaca sp. (C__holocarpa group), Lecidea sp.,

Ri nodina sp., and Xanthoria "candelaria" were found on bark
at the Deschutes Co. site.
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Populus trichocarpa _ o

Distribution: Lichens were collected in E Sl ope of
Cascades, WA (ca. 400-540 m Chelan Co.; 500 m Kittitas
Co.); Colunbia Plateau, WA (750 m Witman Co.); E. Slope of
Cascades, OR (1620 m Kl amath Co.); E. Plateaus'and HIls of
OR (129.0 and 1400 m Klamath Co.).

Representative species: In WA, Parmelia sulcata and
Phvscia 'stellaris were found at one Chelan Co. site, and
Xant hori a polycarpa was found at the other; X_ fallax was
found at the Kittitas Co. site; Lecanora haaeni, Phvscia
sp., and Xanthoria "candelaria'" were found at the Whitman

co. Site. In OR Caloplaca cerina and Lecanora populicola
were found at the 1620 m and 1400 m sites; Caloplaca sp.,
Mel anelia eleaantula, Phvscia tenella,'_Xanthoria candel ari a,

X. fallax, and X_ polvcarpa were found at the 1400 m site.

Populus (m scel | aneous)

Distribution: Lichens were collected in Col unbia
Plateau, WA (780 m Wi tman Co.)

Representative species: _Xanthoria "candelaria" was
found on "Carolina poplar".

Prunus enarqi nata :

Distribution:. Lichens were collected in E. Slope of
Cascades (60 m Klickitat Co.)

Representati ve species: Bacidia naeaelii,' Buellia
"glaucomarioidea', Diplotomma peni chrum Lecidea carnulenta,
L. hypomela, Ochrolechia sp., Pertusaria oohthalm za, and
Pvrrhosnora cinnabarina were found.

Prunus virqini ana

Distribution: Lichens were collected in E Plateaus and
Hlls, OR (900-1050 m wWasco Co.)

Representive species: Lecidella alonerulosa was conmon,
and. Xanthoria polycarpa was al so present, on "twigs and

bar k" .
Prunus (unspecified)

Habitat: |In orchards of cultivated cherry or'prune
trees in dry areas, lichens occur only ‘occasionally, mainly

on wood or rough bark in areas of the trees where noisture
fromirrigation sprinklers (and probably ‘also nutrient-rich
dust) accunul ates (e.g., in crotches of the nmain branches).

Distribution: Lichens were collected in E. Slope of
Cascades, WA (ca. 700 m Kittitas Co.) and Col unbia Pl ateau,
VWA (270 m Yakima Co.).

Representati ve species: Parneliopsis hvperopta was
found on' bark of "cherry".
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‘Purshia tridentata Distribution: Lichens were collected in
E. Plateaus and Hlls, OR (1350 m Crook Co.).
Representative species: Brvoria frenontii was found.

Pyrus f usca ,
< -Distribution: Lichens were collected in E Sl ope of
Cascades (60 m, Klickitat Co.).
Representative species: Melaneli a multispora was found.

Quercus garryana ,

Habitat:' The 930 msite was in a 'm xed forest with
Pinus ponderosa and Pseudotsuaa nmenziesii.

Distribution: Lichens were collected in E. Sl ope of
Cascades, WA (3160 m Yakima Co.; ca. 60 m, 90 m 300 m, 500
m and 930 m Klickitat Co.), and E. Slope of Cascades, OR
(ca. 200 m Wasco Co.).

Representative species: At the Yakima Co. site,' Phvscia
stellaris (on branches) and Xanthoria fallax were found.- In
Klickitat Co., Caloplaca sp. (C__holocarpa group),. Collem
ni arescens, Lecanora spp. (at least partly on tw gs),
Letharia wvulpina, Melanelia subolivacea (at |east partly on
twigs), Phvscia adscendens. Phvsconia "americana", and P.
perisidiosa were found at the 930 m site; Phvsconia distorta
was found at the 500 msite; (Qchrolechia farinacea was found
at the.300 m site; Phvsconia enteroxantha was found at the
90 m site, and Xvlographa abietina and "X. hians" (syntype)
were found on wood of a prostrate trunk of Q. aarrvana at

the 60 msite. In OR Melanelia multispora and Phvscia
aipolia were found.

Robi ni a pseudacaci a
Distribution: Lichens were collected in E. Slope of
Cascades/NE Muntains, WA (Carlton, Ganogn Co.). -
Representative species: _Xanthoria "candelaria" was
found. .

Rosa spauldingii

Distribution: Lichens were collected in Colunbia
Pl ateau, WA (690 m Witman Co.)

Representative species: Lecanora carpinea, L. cf.
haseni, Melanelia elegantula, M_'multispora, Phvscia
adscendens., Phvsconia detersa, and Xan.Ulo_r_l_a_MJE_ wer e.
found on "canes", and the Melanelia species, plus Candelaria
concolor. were found on "branches".

Salix

Distribution: Lichens were collected in NE Muntains,
WA (Halliday Trail Fen, Pend Oeille Co.).

Representative species: Mulpicida canadensis was found
on twigs of Salix sp.
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gymphoricarpos albus
Distribution: Lichens were collected in Col unbia
Pl ateau, WA (690 m, Whitman Co.) .
Representative species: Candelaria concolor, Mlanelia
el eaantula, M exasperatula, and M_multispora were found on
branches. ,

. Symphoricarpos oreiophilus '
_ ~Distribution: Lichens were collected in E. Plateaus and
"Hills, OR (900-1050 m wasco Co.) o ,
Representative species (presuned, from the statement
that the lichen occurred- on "twigs of all woody plants"):
Xant hori a polycarpa was found.
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3.1.3. GRASSLAND- SAVANNAH (Vitt, et al., 1988).
STEPPE AND SHRUB- STEPPE COWUNI TIES (Franklin & Dyness, 1973).

Steppe and &rub-Steppe of the "Columbia Basin Province"
(Franklin 6 Dynmess, 1973; includes “columbia Pl ateau Province"

of WA and northern part of "E. Plateaus and Hills Province" of
OR). To avoid redundancy, | also am treating the communities

found in "central and Southeastern O egon" (Franklin & Dyness,
1973) here, under the particular provinces.

3.1.3. 1. GENERAL
Habitat: Substrates for lichens are mainly shrubs

(especially Artem sia), and wooden fences, and in sone areas,
al so trees (Juniocerus, Pinus ponderosa, and sonetines Populus).

Distribution: Miinly in Colunbia Plateau, WA and E. Pl ateaus
and Hlls, OR but with small areas in the other provinces.

Sensitivity: In some areas (e.g., western part of Colunbia
Pl ateau of WA), mnmuch of the habitat has already been elimnated
by clearing for agriculture or human settlenments, and nore is
likely to be renoved for such purposes, especially near cities.
However, there are still quite extensive areas where
corticolous/lignicolous |ichens should be able to flourish. The .
main threats are probably from fire, and from agricul tural
chemcals, .and (near the big cities) fromair pollution.

Representative species: Xanthoria spp. occur on a very wde
range of trees, shrubs, and wood in alnost all commnity types in

steppe and shrub-steppe areas, and often are the dom nant
corticolous/lignicolous || chens.
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3.1.3.2. zONAL ASSCOCI ATIONS (Franklin & Dyrmess, 1973).

3.1.3.2. 1. SAGEBRUSH ZONE (Lyons, 1971)

Habitat: Precipitation: average annual precipitation is 190-
389[-610] nm [according to Lyons it is nmostly less than 250 cnj.
Average sunmer precipitation is, |ow (24-43[-75] nm). Aver age
annual snowfall: 34-136 cm Tenperature: Summers are warm to hot
(averaging in low 20‘s C, maxima in the high 20’s to low 30’s C,
but often reaching 38° C). Wnters are-relatively cold.
(averagi ng bel ow freezi ng, from November to March) . o

Di stribution: In WA the zone occurs at ca. O 600 m (Lyons,
1971).

3.1.3.2.1.1, ARTEM SIA TRIDENTATA COMMUNI TI ES:

3.1.3.2.1.1.1. Habitat: The ecology of |ichens grow ng on
the various subspecies of Artemsia tridentata has been
t horoughly studied in Idaho by Rosentreter (1990); many'of his
concl usi ons probably also apply to WA. and OR Al t hough- sagebrush
are long-living (to nore than 100 years for A _tridentata
according to Wst, 1988), Rosentreter found that |ichen growh
did not appear to correlate with age of the 'sagebrush.” My own
observations in WA (e.g.,' east part of Yakima Co.) and OR (e.g.
east' part of Klamath Co.) support his idea that-lichens are best
devel oped on dead sagebrush or at |east the dead parts of them
Rosentreter also concluded that |ichen cover increased wth
increasing stem growmh ratio (eccentricity) of the sagebrush
(especially A._tridentata ssp. wom naensis) and nutrient
enrichment from fertilizer or dust, but decreased with increasing
el evati on. Sumrer precipitation in sagebrush areas in genera
usually. is light (West, 1988); the different subspecies of A.
tridentata have sonewhat different preferences for soil
conditions (see discussion under Terricol ous/Miscicol ous
Lichens). The presence-of |arge, epheneral, spring |eaves and
smal | er, persistent, overwintering |eaves m ght have sone
i nfluence on the lichens, by affecting radiation or noisture.

3.1.3.2.1.1. 2. bpistribution: Sagebrush steppe-is the nmgjor
vegetation type in the western 2/3 of the Colunbia Plateau of WA
and nost of the E. Plateaus and Hlls of OR (West, 1988).

3.1.3.2.1.1.3. Role(s): Assumng that the conclusion of
Rosentreter (1990) is correct, i.e., that lichens do not
contribute to the death of the sagebrush, it is unlikely that
lichens growing on the shrubs have an inportant function in this
ecosystem except possibly slight roles in providing habitat or
nutrition for invertebrates or mcroorgani sns, and in nodifying
precipitation chemstry or nutrient cycling. However, as
di scussed by Rosentreter, lichens are potentially useful as
ecol ogical indicators in these ecosystens.'

13



Ecogroup corticol ous

3.1.3.2.1.1.4. Sensitivity: The corticolous/lignicolous
lichens are sensitive to factors that affect their substrate.
Sagebrush increases in abundance with excessive |ivestock grazing
conmbined with |owered fire frequency (none of the major sagebrush
species can resprout after being burned); Artemsia tridentata
cannot survive flooding that creates anaerobic conditions (West,
1988) .- The lichens, are-also directly sensitive to burning, and
at | east sone species are .probably sensitive to agricultural
chemicals.

3.1.3.2.1.6. 'Representative species: Candelaria concolor,
Xant hori a "candelaria%, and X. polvcarpa

3.1.3.2.1.7. Particular associations wth A__tridentata ssp.
tridentata: : -

3.1.3.2.1.7.i. Artemisia tridentata ssp.
tridentata/Agropyron spicatum Associ ation. ‘ :

Habitat: Cdimatic climax of the driest of the shrub-
st eppe zones. Annual precipitation at the site in Gant
co., OR is 230-300 mm

Distribution: Central part of Colunbia Plateau, to E.
Sl ope Cascades of WA and northern OR (Franklin & Dyrness,
1973). Lichens were collected in Colunbia Plateau, WA (390-
460 m Yakima Co.); E. Plateaus and Hlls, OR (Gant Co.).

Rol e(s):

Sensitivity:

Representative species: Candelaria concolor, Xanthoria
“candelaria" and X. polvcarpa were very abundant at the
Yaki ma Co. site. In OR, X. “candelaria' was found at the

Mal heur Co. site, and X. _polvcarpa at the Gant Co. site.

-3.1.3.2i1.7.2. Artenmisia tridentata ssp. tridentata/stipa
comata Associ ation_ . _

-Habitat:, Annual precipitation at the lichen site  is
230-270 mMm

Di stribution: Lichens were collected in E. Plateaus and
Hills, OorR-(900m Mlheur Co.) . . i S

- Representative species: Candelaria concolor, C.
efflorescens -

3.1.3.2.1.8. Artenisia tridentata ssp. vasevana Communiti es;
Habitat: This subspecies occurs at higher elevations (to
over 2000 m in Spokane Co., WA).

3.1.3.2.1.8.1. Artemisis tridentata ssp. vaseyana/Festuca
i dahoensis  Associ ati on.
Distribution: Lichens were collected in Colunbia Plateau, WA
(600 m Lincoln Co.)
Representati ve species: Xanthoria polvcarpa

14



Ecogroup corticol ous

3.1.3.2.2. "BUNCHGRASS ZONE" (Lyons, 1971). "“PALOUSE PRAI R E"
(Daubenmre, 1992).
3.1.3.2.2.1. Habitat: This "zone" is actually a group of-

floral belts internmedi ate between the sagebrush and yell ow pine
zones. Substrates for corticolous/lignicolous |ichens are few,
mai nly scattered conifers, poplars, or shrubs. The follow ng
i nformati on- on Palouse 'prairie conmes from Daubenmre (1992), and
Lyons (1971). The regional climte is one of wnter wetness and
summer drought. Precioitation: The annual average is 330-600 nmm
which falls as intermttent, often gentle, mst-like rain; and in
the winter often as snow, which blankets the ground for 'several
nont hs. Average annual snowfall is generally (25-)30-50(-60) cm
Tenperature: Wnter tenperatures alternate between cool and cold
(bel ow freezing tenperatures are experienced nost of the winter);
sumrer has warm days ("extrenely hot" according to Lyons, 1971)
and cool nights.

3.1.3.2.2.2. Distribution: Palouse prairie occurs in
di scontinuous areas in the eastern 1/3 of the Colunbia Plateau' of
WA, the lower, drier parts of the NE Muuntains of WA, and the
nort hwesternnost part of the E. Plateaus and Hlls of OR
(northern foot of Ochoco Muntains) (Daubemre, 1992). Ceneral ly
at 450-720 min WA (Lyons, 1971).

3.1.3.2.2.3. Sensitivity: Mst of the habitat has already
been elimnated by clearing for agriculture or human settl enents.
Possible threats to lichens in the remaining areas may i nclude
fire, and agricultural chem cals.

3.1.3.2.2.4. Particular associations:

3.1.3.2.2.4.1. Festuca idahoensis/Symphoricarpos albus Zone
(Franklin & Dyrness, 1973).

3.1.3.2.2.4.1.1. Habitat: Cooke (1955) called the comunity
where corticolous lichens were found the "Symphoricarpos
albus/Festuca idahoensis Association", which he distinguished
from areas where the grass predom nated and |ichens occurred only
on soil. Cooke's northern plot was in a climax thicket.on a
nort hwest facing slope betweem a country road and a field; his
central plot was in a climax thicket on a north slope. Leaves of
the shrubs in this zone remain green frommd May to md Cctober
(Daubemre, 1992). Meadowlike. Precioitation: The noistest of
"the steppe zones. Tenperature: Wnters are relatively mld.

3.1.3.2.2.4.1.2. Distribution: The zone occurs near the
eastern margin of the Colunbia Plateau, north of the Snake River
(Franklin & Dyrness, 1973, Daubenmre; 1992). Lichens were
studied by Cooke (1955) in Colunbia Plateau, WA (northern plot
690 m and central plot, 750 m Witnman Co.).

3.1.3.2.2.4.1.3. Sensitivity: The foliage of the shrubs is
not very flammabl e, and regeneration from subterranean organs is
very rapid (Daubenmre, 1992). However, the lichens thenselves
are still potentially sensitive to fire (both directly and due to
the tenporary |loss of substrate). The'main threat to the
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community.is its conversion to cropland, which has already
occurred in nost areas. o
3.1.3.2.2.4.1.4. Representative species:

On canes of Rosa spauldinsii (northern plot): Three foliose
lichens, characteristic of nmore or less nutrient-enriched areas,
formed a dom nant community: _Phvscia adscendens, Phvsconia
detersa, Xanthoria polycarpa. Two crustose.lichens, Lecanora

carpinea and L. cf.__hageni, were also found.

On branches' of 8. albus, Crataequs doucrlasii, Rosa
spauldingii, and Amelanchier sp. (central plot): Amother foliose
comunity, composed of Candelaria 'concolor, Mlanelia eleqgantula,

M exasneratula, and M_nmultispora was found.

3.1.3.2.2.4.2. Agropyron spicatum Festuca 'idahoensis Association
Distribution: Lichens were collected in Colunbia Plateau, WA
(700 m Garfield Co.). .
Representative species: Xanthoria "candelaria'" was -found on
f encepost s. .
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3.1.3.3. ASSOCI ATIONS I N SPEC AL HABI TATS

3.1.3.3.1. Artem sia rigida/Poa sandbergii Association

3.1.3.3.1.1. Habitat: The following information is from the
Wasco Co. site (Rossman, 1992). -Precipitation: Sem -arid; average
annual precipitation is280 mm, falling mostly in Novenber to
January but with heavy rains in May and June. Summers are dry,
with low -daytime. humidity of 20-25% down to 8-10% Average annua
snowfall 150 mm  Tenperature: Average maximum in sunmer (August
to Cctober) 26-32° C.  Average winter. tenperature ca. 0° C. Wnd:
usually less than 20 km hour, from Ww.to NWin summer and S to SW
in wnter.

3.1.3.3.1.2. Distribution: This conmmunity occurs at 450-1200
m, in E Slope of Cascades, WA, OR Colunbia Plateau, WA E.
Pl at eaus and Hills, OR Li chens were collected in E. Sl ope of
Cascades, WA (450 m Kittitas Co.) and E. Plateaus, OR (660 m
Baker Co.; 990-1050 m Wasco Co. --Intermound conmmunities in
bi scuit scabland (Rossman, 1992).

3.1.3.3.1.3. Sensitivity: Fire rarely carries through this
vegetation,. but when it does the Artemisia.is killed. outright
(Daubenmire, 1992); obviously the lichens are also sensitive to
t hese occasional fires.- ‘

3.1.3.3.1.4. Representative species: At the Wasco Co; site,
several lichens occurred on A rigida: Lecanora sp. was conmmon
on wood; Lecidella slonerulosa was conmon on “twigs and bark"; M.
mul tispora and "Parmelia cumberlandia" were cormbn on "branches",
and Melanelia elesantula and Xanthoria polycarpa were also found
on "branches".  Xanthoria polycarpa was also found on A rigida
at the Baker co. site. At the WA site, Ml anelia subeleuantul a

was found on A _risdia, and Thel onmma _ocell atum was found on
f encepost s.
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3.1.3.4. OTHER OREGON STEPPE COMMUNITIES (Franklin & Dyrness,
1973) i . . .

3.1.3.4.1. Cerocarpus |edifolius Communities--see under. C.
ledifolius in discussion of lichens'on particular species of

har dwoods, above. Al t hough Franklin*& Dyrness (1973) treat these
conmuni ties under steppes, the sites where lichens were collected
were in the Pinus ponderosa Zone..: .

3.1.3.4.2. Purshia tridentata Conmmunities--see under P.
tridentata in discussion of lichens on particular speciés of

har dwoods:, above. The ‘sites where- 11chens were found were in the
Jun:merus ‘occidentalis Zone.

3.1.3.4.3. Desert or Salt Desert Shrub Comunities
3.1.3.4.3. 1. r verm cul - Vi i -Ar m
shrub-steppe' (alkaline conmmunity type) -

Habitat: This community forms bands around playas, soils are
al kaline, although water may be reasonably abundant.

Distribution: Lichens were collected in E. Plateaus and
HIlls, OR (Blackwater Lake, Gant Co.' 1050 m, Harney Co.; 1500
m Lake Co.) . -

Representative species: Xanthoria "candelaria" was found on
G _spinosa at the Harney Co.. site, and X. sp. was found on that
species at the Grant Co. site; X_ polycarpa was found on "dead
twigs of a thorny bush" (probably G. spinosa) at the Lake Co.
site.

3.1.3.4.3.4. R parian and Populus trenul oi des comunities--See
di scussi on under Deci duous Wodl ands, above.

3.1.3.4.3.5. Crataequs douqglasii communities--See under this
species in discussion of lichens on particular hardwood species,
above.

3.1.3.4.3.6. Plant Associations on Colluvium A luvium and
Tal us:

3.1.3.4.3.6.1. Celtis reticulata Communities

3.1.3.4.3.6.1.1. Artemsia tridentata-Celtis reticulata Conmunity
Distribution: Lichens were collected in E. Plateaus and
Hlls, OR (41-2: 120 m Weeler Co.)
Representative species: Xanthoria fallax was found on C.
reticul at a.
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3.1.3.5. M SCELLANEQUS COMMUNITIES (in Biscuit scabl and--Rossman,
1992)

"3.1.3.5.1. Distribution: E. Plateaus and Hlls, OR
(Lawence Menorial Gassland,. 900-1050 m Wwasco Co.).

3.1.3.5. 2. Habitat: Precipitation: Sem-arid; average
annual precipitation is.280 mm,.falling nostly in Noveneber to
January but with heavy rains in May and June.  Summers are dry,
with [ow daytine humdity. of 20-25% down to 8-10% Average annua
snowfall 150 mm Tenperature: Average nmaxi mum in sunmer (August
to October) 26-32 C. Average wnter tenperature ca. 0° C. Wnd:
usually less than 20 knmf hour, from Wto NWin sumer and S to SW
in wnter.

"*3.1.3.5.3. Representative species:
~ ..on “twigs and bark' of Prunus virsiniana: Lecidella

glomerulosa was common; Xanthoria polycarpa was al so found.

On Svnphoricarpos oreiophilus (presuned, from the statenent
that the |lichen occurred on “twigs of all woody plants"):
Xant horia polycarpa

On wooden- fenceposts (standing or fallen): Lecanora
hypoptoides, and a nenber of the Caliciales; Cyphelium ingquinans
were common; Letharia wvulpina was al so present.
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3.1. 4. DRY CONl FERQUS FOREST (vitt, et al., 1988).

3.1.4.1. GENERAL. e

Vitt, et al..(1988) include the Pinus ponderosa Zone under
G assl and/ Savannah, . but it seens nobre appropriate to treat it
(and the Juniperus occidentalis Zone) here instead.

3.1.4.1-1. Habitat: Conditions are nore generally cooler,
nmoi ster, and nore shaded than in nost steppe or shrub-steppe
communi ti es.
3.1.4.1. 2. Distribution: Forests domnate in all provinces
in the region except Colunbia Plateau, WA and E. Pl ateaus &
Hlls, OR-where they are restricted to nountain areas. .
3.1.4.1. 3. Rol e(s): The abundance of | arger corticol ous.
macrol i chens, which are nore likely to intercept precipitation,
be used by aninals, and otherwi se contribute to the ecosystem is
generally greater in forests than in other zones.
3.1.4.1.4. Sensitivity: Miin threats are probably | ogging
and fire, and possibly air pollution in sone areas.
3.1.4.1.5. Representative species:
3.1.4.1.5.1. On bark or wood of conifers: Several main
i chen communites are al nbst ubiquitous on bark or wood of
al nost all gymnosperms, throughout the Colunbia Basin of WA
and OR Letharia spp. (L._colunbiana and L.__vulpina) very
frequently are the nost dom nant corticolous/lignicolous
lichens, often formng a community by thenselves, or wth
species of _Brvoria (especially B__abbreviata, but sonetines
B. frenmontii or others) or rarely (in the Abies grandis/A.
concolor zones), Alectoria sarnmentosa.
Al nost equally w despread and frequent are comunities.
dom nated by various conbinations of foliose |ichens: .
Hypogymnia spp. (especially_H inshausii),___Tuckermannopsis
spp. (especially T. merrillii and often T__platyphylla), and
(in order of increasingly noist conditions) Vulpicida
canadensis, Ml anelia spp. (especially M eleaantula or
sonetines M_multispora/M. subolivacea), or Platisnmatia
sl auca.
Al though all of these species occur throughout the
el evational and ecol ogical range of woody plants, they form
dom nant comunities mainly from the Juniperus zone up to
the Abies arandis or A concolor zones. Wth increasing
el evation, and especially in the subal pine zones, the
Letharia conmunity is gradually replaced by communities
dom nated by Alectoria sarnentosa, Brvoria spp. (other than
B. abbreviata), or both, and the the foliose |ichens decline
i n abundance.
A another major group, also nore common in the noister,
nostly higher elevation, zones, prefers burnt or decaying

wood or bark of conifers: Ea[nE||st|s spp. often form a
community with Hypocenomyce scalaris, Trapeliopsis
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aranul osa, and other Lecidea-like genera. Speci es of
Xvloagrapha sonetines co-occur with these other species, but
only on unburnt wood, and more often they form a community
by thensel ves.

3.1.4.1.5.2." On hardwoods: Mst of the |ichens that
formthe first two groups on‘gymnosperms are al so very.
frequently present on various-hardwoods in-drier, nore open
areas, except for Ml anelia spp, they are usually |ess
abundant on these substrates. 'On hardwoods (especially
Cer cocar pus, Crataequs, and Populus) in this zone, the nost
frequent |ichens are various conbinations of species of
Cal opl aca, Lecanora, Lecidea s. -lato, Phvscia (especially
the P. stellaris and P. tenella groups), and Xanthoria, and
often Candelaria concolor, Candelariella spp., the Mlanelia
subol i vacea group,, or Parnelia sulcata. o
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3.1.4.2. JUNIPERUS OCCIDENTALIS ZONE (Franklin & Dyrness, 1973)

GENERAL

3.1.4.2.3. - Habitat: Juni per communnities are internediate
in moisture between shrub-steppe' and" ponderosa pine forest.
Juni pers generally, form an open vegetation structure (savanna).
Most of the.lichen collectlons were made in areas where Pinus

onderosa, -Artemisia spp., 'or both; were also present.
Precipitation: - The average annual is |ow, 200-250(-312) nm nost

precipitation falls in the winter, and the hot sumer nonths 'are
often completely-dry (Franklin & Dyrness, 1973). .

3.1.4.2.2. Distribution: The zone occurs at 760-1400 m

The main' tree species, Juniperus occidentalis, occurs in severa

very limted localities’.in the-Col unbia Pl ateau of WA -(Lyons,
1971), but is nore widely distributed in E. Plateaus and H | Is,
OR (lichens collected at 720-1290 m Deschutes Co.; 720 m Harney
co., 1350-1500 m Klamath Co.; 1400-1740 m Lake Co.; 900-1050 m
Wasco Co.), and adjacent parts of E Slope of Cascades, OR
(lichens were collected at 1290 m Kl amath Co.).

3.1.4.2. 3. Sensitivity: Fire, and perhaps clearing of
habitat, or agricultural pollution in a few areas, are the main
sources of inpact to the lichens.

3.1.4.2. 4. Representative species: In sone areas letharia
spp. are abundant on junipers; at least at one site (1680 m
~Klamath Co.), L. colunbiana occurred nostly on higher branches,

while L._wvulpina occurred nostly on |ower branches. Evernia
prunastri, a species primarily of noist deciduous woodl ands,

occurs very rarely on junipers, at 1400-1500 m Klamath Co.
Foliose lichens on junipers include Candelaria concolor and

Xant horia "candelaria%", both common especially on trunks, and

ot hers found espe0|ally on dead tw gs, such as species of
Melanelia (M _eleoantula, and M_multisoora or M _subolivacea),
Phvsconia (P. _enteroxantha and P. "isidiigera", or P.

perisi di osa) EEEEENNENE_T- (. chiorophvlla and L. rmerrillii),

and Xanthoria (X__fallax, and X_ polvcarpa). Candelaria
concolor, Mlanelia nultisoora., Xanthoria "candelaria', and "P.
cumberlandia" (= Xanthoparmelia cunberlandia, but that is a
primarily saxicolous species) were reported by Rossman (1992) to
be common at the Wasco Co. site.

Crustose species on junipers (nostly on dead twigs) in E
Plateaus and Hlls, OR (875-900 m Deschutes Co.; 900-1050 m,
Wasco Co.) include Amandi nea punctata, 1 0i
and L nora hvpoptoides, Lecanora sp. (L.__"varia"), and
Lecidell a glomerulosa; of these, A__punctata, L. "varia®", and L.
al onerul osa were described as being common at the Wasco Co. site.
One nenber of the Caliciales, Cvphelium tigillare, was found on
dead branches of junipers at one of the Deschutes co sites. At
1680 min Klamath Co., Candelariella sp. was found on trunks of
j uni pers.
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3.1.4.3. YELLON PINE ZONE (Lyons, 1971). PINUS_PONDEROSA ZONE
(Franklin & Dyrness, 1973).

3.1.4.3.1. CGENERAL
3.1.4.3.1.1. Habitat: The follow ng information cones
nostly from Franklin & Dyrness (1973): Precipitation: Average
annual is 355-760 nm Sunmmer precipitation is low (41-94 mm
according to table; averaging. |less than 25 nm according to text;
in WA according to Lyons, 1971, it is 15-50 cnj. Mich of the
sunmmer rain is ineffective, as it usually 'comes during brief,
hi gh-intensity convection stornms. Mich of the wnter .
precipitation falls as snow (at least in Wy). Temperature:
Diurnal summer tenperatures fluctuate widely, with hot days and
‘cold nights. Average July tenperatures are.ca. 16-20 degrees C,
with maxima in the high 20’s to low 30’s C. In many areas, frost
may occur any night of the year. Wnter tenperatures are
generally low (averaging a few degrees below freezing); as a
result, snow often accumul ates to considerabl e depths.
3.1.4.3. 1. 2. Distribution: Pinus Donderosa isS a mmjor tree.
species in a wide zone along the E. Slope of Cascades (WA, OR)
and nmost of the NE Mouuntains (WY, usually at noderate elevattons
(450-1050 m) (Lyons, 1971). The zone occurs at 600-1200 min WA
900-1500 m in Northeast OR Muntains, and 1450-2000 m in pumnice
area of south-central OR Cascades.
3.1.4.3.1. 3. Sensitivity: Logging and fire are a nmmjor
potential problens-for the I|ichens.
3.1.4.3. 1. 4. Representati ve species:
On pinus ponderosa: As in other dry coniferous forests in
the region, the dom nant fruticose lichens (on branches or often
also on trunks) of yellow pine are Letharia spp. in nost parts of
t he zone. In drier areas, Brvoria spp. (especially B.
abbreviata. but often also B.__frenontii) are also common. In the
noi stest areas other species of Brvoria (B__glabra, B__inplexa
or B. lanestris), and rarely Alectoria spp. (A_sarnentosa or A.
i nshauai i) can occur.
A major group of foliose |lichens consists of various
conbi nations of species of Hypogymnia (especially H__imshaugii,
but sonetimes also H__netanhvsodes, H__occidentalis, or H. '
t ubul osa), Tuckermannopsis (especially T_nmerrillii but in '

noi ster areas often also T. platyphvlla and I_chlorophvlla, and -
rarely T. pallidula), and (perhaps especially in slightly noister w.';(:
areas) Mulpicida canadensis. In the noistest areas, species of _;3,1@
Mel anelia (especially M__elegantula, |less often the M.

subolivacea group), and Platismatia (P.__glauca. and P.
tenophvlla) can also be present in these comuniti es.

Parmeliopsis ambiqua P. hvperopta, are also fairly comon,
especially on charred or rotting bark or wood.

The few crustose species definitely known to occur on P.
ponderosa include Biatora varians and Hypocenomyce scalaris.
(fairly common on charred or burnt surfaces), and lLecanara spp.
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3.1.4.3. 1. PARTI CULAR ASSQOCI ATI ONS

3.1.4.3.1.1. pinus ponderosa/Agropyron Spicatum Associ ation

Habi tat: Cooke's site was an open climax forest on a
gravelly till plain.

Di stribution: Li chens were studied in Colunbia Plateau, WA
(northern plot, 600 m Spokane Co.--Cooke, 1955).

Representative species:

On branches in the crown of _Pinus ponderosa (Cooke, 1955):

Fruticose lichens were Brvoria frenontii ("ssp.
erikssonii"), B. lanestris, and Letharia spp. Fol i ose |ichens
formed a parnelioid-cetrarioid comunity: Hypogvmnia enteromorpha
group (probably at |east including H. inshauaii); Platismtia
slauca; T. nmerrillii; T. platyphylla; Vulpicida canadensis. Most
of these species have also been found on Pinus Donderosa or other
conifers 'at ‘many other sites in E. Slope of Cascades, WA that are
presuned to be in this association

3.1.4.3.1. 2. pPinus ponderosa/sSymphoricarpos albus Associ ation

3.1.4.3.1.2.1. Habitat: Cooke's plots were in noderately
open climax forests; the northern plot was in a shallow valley,
the central one was on a N-facing sl ope.

3.1.4.3.1.2. 2. Distribution: Lichens were studied by. Cooke
(1955) in Colunbia Plateau, WA (northern plot, 600 m Spokane
co., and central plot, 750 m Witman Co.).

3.1.4.3.1.2.3. Representative species:

On rotten wood (northern plot): A comunity consisting of
d adonia coniocraea, C_diuitata, and C_finbriata occurred

On snooth trunk bark of crataequs douslasii (northern plot):’
There was a mxed community of appressed-foliose and crustose
speci es: Candelaria concolor; Lepraria sp. (L. _incana group);
Lecanora spp. (L. "subrugosa", L. "rugosa"), Lecidella
el aeochroma, and _Phvscia tenella.

On bark of branches and twigs in the crowmn of Pinus
ponder osa:

In the northern plot there were three comunities: The first
was a fruticose (Brvoria-lLetharia) conmmunity: Brvoria |lanestris;
Letharia spp. The second was a foliose (parnelioid-cetrarioid)
community: yb gymnia enteromorpha group (probably at |east
including H_inshausii), H_ tubulosa, Mlanelia elesantula
Plati smatia slauca. Tuckermannopsis chlorophylla, and Vul picida
canadensis. The third was a crustose/squamulose (Biatora-
Hypocenomyce) community: Biatora varians; Hypocenomyce scalaris.

In the central plot, there were again three comunities:
First was the fruticose (Letharia) comunity: Letharia col unbi ana
and L.__vulpina. There were two foliose comunities:'the
parnelioid-cetrarioid comunity: Hypogvmnia enteronorpha group
(probably at least including H_inshauaii), Melanelia elesantula,
Plati smatia slauca, P. stenophylla, Tuckermannopsis chlorophylla,
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T merrillii, T platyphylla, and Vulvicida canadensis, and in
additign a Xanthoria community: Xanthoria polycarpa.
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3.1.4.4. MONTANE FOREST ZONES (Lyons, 1971)

3.1.4.4. 1. GENERAL

Habitat:, Precipitation: Snowfallsof 30 cm are not uncommon
Temperature: Sumer tenperatures are noderate, and are alleviated
by dense forest shade,. the cool ness of nmountain creeks, and a
considerable drop in tenperature each night. Wnter tenperatures
aver age bel ow freezing.

Distribution: Qher coniferous trees that occur in east side
nontane forests include Abies procera (E. Slope of Cascades of WA
and OR). and Taxus brevifolia (Northeast WA Muntains, Northeast
O R Mountains).

Rol e(s): Brvoria spp. (especially species such as B.__oregana
and B. frenontii,.which usually contain no Iichen substances,) are
al so used for food and nesting material by northern flying
squirrels (Glaucomys sabrinus), as-discussed in detail by
(Hayward & Rosentreter, 1994). The range of these squirrels
i ncl udes NE Mountains, WA, the Blue Muntains in Col unbia
Pl ateau, WA, and Northeast Muntains, OR

Sensitivity: Logging and fire. are maj or threats.

3.1.4.4.2. MONTANE FORESTS, UNSPEC FIED (probably Abies srandis
or _Pseudotsuga nenziesii zones):
3.1.4.4. 2. Representative - spec1es. Most of .the

corticolous/lignicolous macrolichens are |isted under particular
zones or conmunities. A few additional species have been, found
on unspecified conifers in mxed or unspecified nontane forests
in the WA/OR part of the Colunbia Basin. Several additiona
macrol i chens occur only rarely in this region, in noister areas,
but are comon el sewhere (including the west side and the north

hal f of |daho). These include Esslincferiana idahoensis (E Sl ope
of Cascades, OR 1050 m Jefferson Co.), Nephroma resupinatum and
Sphaerophlorus sl dbosus . Sl ope of Cascades, WA, ca. 60-500 m

Klickitat Co.), and Tuckermannoosis orbata (NE Muntains, WA: 930
m, Ferry Co.).

Little information on crustose species'on conifers in east
side nontane forests (except the Abies concolor Zone) is
available. . Lecidea Daddensis has been found on Larix
occidentalis and Picea enael mannii (E Sl ope of. Cascades, WA M.

Adans, 1200-1500 m, Yakima' Co.)..  Crustose speci es.grow ng-on
unspeci fied conifers in‘noist areas in E Sl ope of Cascades, WA
(nmostly at 60-500.m, Klickitat co.) include Arthonia garnggrufa,

Buellia lauri-cassiae, B._nvriocarpa, .and Placvnthiella uliaihosa
(all on wood), 'and _Bacidia rubella, Diplotommma Deni chrum
Japewi a _tornoensis, Lecidea turaidula, and Pyrrhospora
ci nnabari na. Ochrol echia subathallina has been found at severa
localities in E. Slope of Cascades, OR (1300 m Deschutes Co.
1050 m, Jefferson Co.; 1800 m Klanath Co.).

In the' order Caliciales, Cyphelium inguinans has' been found
on an unspecified Abies sp. in E. Slope of Cascades, OR (1050 m
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Jefferson Co.). Calicium abietinum has been found on unspecified
wood in m xed forest in E. Sl ope of Cascades, OR (1050 m
Jefferson Co.), Calicium lenticulare (on wood) and I ci

viride have been found on unspecified conifers in E Slope of
Cascades, WA (60 mand ca. -500 m, Klickitat-Co.), and C_viride
is likely to'occur on Picea enselmannii and Thuia plicata (Vitt,
et al., 1988j.

3.1.4.4.3. MONTANE FORESTS; UNSPECI FIED (probably with Pinus
contorta and/or Picea engelmanii-Abies lasiocarpa) [ Roger Lake,
Ckanogan Co., WA

Representative species:

On' conifers. (nostly on branches): Dom nant-nmacrolichens were
Brvoria spp. (especially B. trjchodes ssp. americana, but B.
fremontii, B. <labkxa. amd others were al so common). ' Parmeliopsis
anbi oua and P.__hyperopta were al so conmmon on both bark and on
ecorticate logs in open neadowy areas, Where they were fertile
(which is very rare in these species)._Alectoria sarnentaosa,

Hypogymnia sSpp. (H. austerodes, H. inshausii. H__occidentalis,
and H. ohvsodes), Letharia wvulpina, Parnelia sulcata, and
Platismatia glauca occurred only. occasionally. Lecanora

circunborealis and Calicium viride (Caliciales) were common
crustose species on branches or tw gs; Xvloagrapha abietina and X.
vitilago were common on wood in the sanme area as the-Parneliopsis
species.

3.1.4.4.4. M SCELLANEQUS MONTANE FORESTS WITH PARTICULAR CON FERS

3.1.4.4.4.1. Forests with Larix occidentalis
Distribution: E. Slope of cascades, WA (lichens collected at
1200- 1500 m Yakima Co.); NE Mountains, WA (lichens colleced at
960 m GCkanogan Co.; 795-960 m Pend Oeille Co.); E Slope of
Cascades, OR (northern part;- lichens collected at unknown
el evation in Deschutes Co., and at 900-910 min Jefferson Co.);
NE Mount ai ns; OR ] ) -
Representative species: The macrolichens found on L.
occidentalis are simlarto the ones combn on Pinus_Donderosa in.-;(

\

\

fairly dry sites: Brvoria abbreviata, B.__frenontii, B. , i
fuscescens,; Hypogymnia jnshausii, Letharia wvulpina, Parmeliopsis ’\',“l‘“/
anbi oua, Tuckermannopsis nperrillii, _ T platvphvlla, Vulpicida .
canadensis. .A nenber of the Caliciales, Thelomm ocellatum has

been found on wood of L. occidentalis (fencepost). One ot her

crustose species, Lecidea paddensis, has been found.

3.1.4.4.4.2. Forests with Pinus nonticola

Distribution: E. Slope of Cascades,, WA (lichens collected at
ca. 700 m Kittitas Co.); NE Muntains WA (1410 m Pend Oeille
Co.); E. Slope of Cascades, OR (lichens collected at 1710 m
Klamath Co.); NE Mountains, OR
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Representative speci es: Alectoria sarnent Qsa' Hm >qymni a
i mshausii, H. sp. (H__enteromorpha group), Ietha[|a vulpina

3.1.4.4.4. 3. Forests with_ Picea enqelmanll

Distribution: E. Slope of Cascades, WA (llchens collected at
1200- 1500 m,. Yakinma Co.); NE Muntains, WA, E. Slope of Cascades,
OR (northern part); NE Muntains, OR | Representatlve species:
Alectoria sarnentosa, Brvoria.abbreviata, B.__frenontii B.
fuscescens, B. Dseudofuscescens, Caloplaca sp..(C. holocarpa
group) Vpogymnia austerodes, H metaphysodes, Leci dea
QaddenSIS, L. sp., Letharia wulpina, and Platismatia glauca have
‘been found on P. enalemanii. Brvoria frenontii and B. |lanestris
have been found on Picea sp.- (identified as MpP. sitchensis",
whi ch is probably erroneous since the locality is near the vvest
edge of NE Mountains of WA).

3.1.4.4. 4.4, Forests W th Thui a plicata .
Distribution: E. Slope of Cascades, WA_(lichens collected at
ca. 700 m Kittitas Co.; ca. 1000 m. Yaki ma Co.); Nort heast
Mountains, WA (lichens collected at 1040 m, Pend Oreille.Co. );
Sl ope of Cascades, O R (northern part).
Representatlve speci es: Cyphelium inquinans was found on T.
plicata at the Yakinma Co. site, and another nenber of the
Caliciales,. Calicium viride, is expected to occur on I. _plicata.'
"Xanthoria "candelaria'" was found on bark'of red cedar at the
Kittitas Co. site. Gl adonia spp. (not positively identified)
were found on rotten logs of T. plicata at the Pend Oeille Co.
site.

3.1.4.4.4. 4, Forests with Abies amabilis:
D stribution: Lichens were collected on A._amabilis in E.
Sl ope of Cascades, OR (1050 m Jefferson Co.)

Representative species: Tuckermannopsis platyphylla was
found on this tree.species.
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3.1.4.4.5. PINUS CONTORTA ZONE (Franklin & Dyrness, 1973)

3.1.4.4.5. 1. Habitat: Low sumer rainfall (56-66 mm); w de
diurnal tenperature fluctuations, especially during the summer
(average in’'July ca. -15 degrees C, nmaxinma in high 20’s C);
average annual precipitation is 350-700 -mm; average W nter
tenperatures below freezing (Franklin & Dyrness, 1973).

3.1.4.4.5.2.  Distribution: The zone is limted to the:
pumice- plateau of the southern parts of E. Slope of Cascades, OR
(collections at. 1050:m, Deschutes Co.;. 1500 m Kl amath Co;) -and
adj acent E. Pl ateaus-and Hills . (1745-2000 m Lake Co.); it occurs
at 1200-1525'm (Franklin & Dyrness, 1973). The tree also occurs
in E.. Slope of-Cascades of WA (collections at'1100 m Yakina
Co.)," west edge of Colunbia Plateau, WA (collections at 300 m
Klickitat Co.); NE Muntains, WA, NE Muntains, OR

3.1.4.4.5. 3. Representative species: Few collections have
been made in the area clearly domnated by P. contorta: Al of
the macrolichen species that have been collected on pines
recorded as P. contorta, -except perhaps-Brvoria fuscescens and B.
trichodes ssp. anericana (both of which were found in riparian
areas), and B.__oreaana and B.__'oseudof uscescens (both found in a
m xed conifer subalpine forest) are also conmon on EB.__oaonderaosa
in drier areas. The comunities appear to be similar, but those
‘'on P._ _contorta. especially the foliose groups, are |less diverse

(Hyvymnia inshaugii, Tuckermannoosis nerrillii, Vulpicida

canadensi s, or—Parmeliopsis spp., or rarely Mlanelia

subolivacea, in various conbinations). As with P. ponderosa, few

crustose species occur on P.__contorta; Hypocenomyce_ scalaris has

been found at one site (2000 m Lake Co.), and Calicium viride is

expected on P__contorta (Vitt, et al., 1988). , 7
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3.1.4.4.6. PSEUDOTSUGA MENZIESI| SERIES: PSEUDOTSUGA NENZ| ES| |
ZONE (Franklin & Dyrness, 1973)

3.1.4.4.6.1. GENERAL
3.1.4.4.6.1. 1. Habi tat: Pseudotsuga nenziesii_ occurs in a
wide variety of sites, including sone very dry ones, but growh
is best on noist, rich soils. Tenperatures.average cooler and
annual precipitation higher than in Pinus ponderosa Zone
(Franklin & Dyrness, 1973). S
3.1.4.4.6.1.2. Distribution: Pseudotsuga nenziesii is a
maj or tree speciesin the E. Slope of.Cascades (WA, OR), NE
Mountains (WA), from|low to moderate elevations (up to 1350 min ,Ef
WA- - Lyons, 1971), and in NE Mountains. (OR)._Calocedrus decurrens' =~
is another tree that is likely to occur with B__nehziesii
3.1.4.4.6.1. 3. Rol e(i): In contrast to the situation on
the west side,' nitrogen fixing |ichens appear to be very rare on
bark and wood.in Pseudotsuga forests between the Cascades and the
Rocki es, except perhaps in noist areas ‘in the Col unbia Gorge.
However, one nitrogen fixer (Neohroma parile) has been found on
exposed roots of Pseudotsuga in a mixed conifer forest in E.
Sl ope of Cascades, OR (1050 m Jefferson Co.).
3.1.4.4.6.1.4. Representative species: On standing trees of
Pseudot suga, the dom nant fruticose lichens are EEMQLL& spp. (B.
abbreviata, B. caocillaris, B. frennntll B.-
inplexa, B. lanestris, B. oregana, B. Qseudg uscescens) and
Letharia spp., although Alectoria spp. (éL_LﬂBhﬁUQLL.and A.
sarnent osa) nay occur occaS|onaI|y Several of'these (e.g.

Brvoria frenontii and pseudofuscescens) "also occur on_Elgea
engel mannii_ in m xed forests in NE Muntai ns of OR.
-The nain foliose |lichens are o nia

Parnel i oosis ‘spp., Platismtia spp. (P.__glauca, and in the
noi stest forests, also P.__ stenophvylla), Tuckermannopsis spp. (T.
chlorophylla and TI. platyphvlla, T. nerrillii, and probably T.
pallidula), and Mul pici da canadensis. QG her foliose species
found on Pseudotsuqga, include—Parmelia saxatilis- (on a 1.3 m dbh
tree) and Xanthoria "candelaria" in NE Muntains, OR (1510-1800
m, Walllowa Co.).

The few crustose species 'growing on Pseudotsuga in the
region that have been identified include caloplaca sp. (C.
holocarpa group), phephgeaspoda (usually Ilow on trunks)-;

L. sp., Lecidella glonerulosa, and-£¥e¢epaLneLLa_echLeeeeea (on

trunks), and probably L nor (on branches or

tw gs). In noist areas at the east edge of the Col unbi a Gorge of
WA, Arthonia carneorufa, Diplotomma oeni chrum Lopadium
disciforne, Melaspilea proxinella (on root), and

ci nnabarina have been found on Pseudotsuga. Crustose nenbers of
the Caliciales found on bark or wood in known or presuned

Pseudot suga forests in the region include calicium spp. and
Chaenot heca furfuracea. On rotting wood (including that of
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har dwoods such as Acer spp.), species of (dadonia (including C.
cariosa and C.__chl oroohaea) are sonetinmes present.

3.1.4.4.6.1. PARTI CULAR AS8SOCIATIONS: Pseudotsusa

menziesii/Physocarpus malvaceus A s s oci ati on

3.1.4.4.6.1.1. -Habitat: Cooke's plot (Spokane-Co.) was in a
dense, near-climax forest, on a level bench at the bottom of an
E-facing slope). The other sites are only presuned to be in this
associ ati on; C

3.1.4.4.6.1.2. Distribution: Lichens were collected-in NE
Mount ai ns, WA (Colunbia Plateau, WA (1800 m Pend Oeille Co.;
nort hern pI ot, 600 m Spokane Co.--Cooke, 1955; |ocality not
recor ded, "Colville Natlonal Forest, 853 n) and NE Mountains, OR
(914 m Union Co.).

3.1.4.4.6.1. Representative 'species:

On rotten wood of Acer sp.: dadonia community, (northern
pl ot of Cooke, 1955): Qadonia cariosa; C_ chloroohaea (“f.
rpophora")

On Pseudotsuga nenziesii vs _glauca: Cooke (1955) reported
two conmunities of macrol i chens on twigs and branches in the
crown of the trees.' The dom nant fruticose |ichens (Brvoria-
Letharia cormunlty) were Brvoria "oregana" (probably Q._

, B._lanestris; letharia dolunbiana: L__vulpin The
maj or foliose |ichens. (parmelioid-cetrarioid community) _ vvere
anocwmnla enteromorpha group (probably at |east including H.

i mehaugii); ohvsodes: Pl atl smatia glauca; P. stgn_Othlla

T _platyphvlia;
canadensi s. At the 1800 m site in Pend Oeille Co. fruti cose

i chens found on Pseudotsuqga included AI_P&_u)_r_I_a_l_n:B_h.au.QJ_l_ (on the
bol e and |inbs).

On bark or .wood (unspecified): At the Colville NF. site
(WA) L. wvulpina was apparently the only fruticose |ichen found,

and H.__ i mshaugii, gl auca and T.-platyphvlla were the follose
i chens. At the O? site, fruticose lichens jncluded_Brvoria

capillaris and B. fuscescens and two 'crustose nenbers of the
Caliciales (Calicium sp. and Chaenotheca furfuracea) were found.
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3.1.4.4.7. TSUGA HETEROPHYLLA SERI ES

3.1.4.4.7.1. AR ES GRANDIS ZONE (Franklin & Dyrness, 1973).

3.1.4.4.7.1. 1. Habitat: Mst noderate environnental regine
of any of'the east-side forest zones (except where Tsuga or Thuia
are present). Neither noisture nor tenperature conditions are
extreme. Precipitation is generally higher (average annual of
632-1157 mm 43-115 nm in sumer) and tenperatures |ower (nostly
bel ow freezing) than in |lower forest zones. Less snow (average
annual snowfall 231-450 cn) than subal pi ne zones.

3.1.4.4.7.1. 2. Distribution: The zone is the nost extensive
midslope forest zone in the OR and southern WA Cascades
(typically 1100-1500 n) and Northeast OR Muntains (1500-2000 m
(Franklin & Dyrness, 1973). The tree occurs in E Slope of
Cascades (WA, northern OR), Northeast WA Muntains, Northeast OR
Mount ai ns. (However, Lyon's map shows A__arandis nostly on the
west side, with scattered populations in northeastern fourth of

Washington State).
3.1.4.4.7.1. 3. Representati ve speciess Mycocalicium subtile )
occurred on the trunk of A. grandis, and severa i

occurred on various conifer or hardwood trees in a mxed forest

in E. Slope of cascades, OR (1050-m, Jefferson_Co.) ; another
Calicial es species; Stenoevybe major,—was founduna bn aA. gfanais at
two localities in E.\Sl\og.of Cascades,\ WA (ca. 500 m, Klickitat
Co.). Gt her crustose SPECIES‘fiﬁdung_gn;L. randis at the
Klickitat Co. sites include "Arthopvrenia punctiformis", Bacidia
rubella, and Pertusaria sp.

3.1.4.5.7. 2. Particul ar Associations: Abies grandis/Pachistima
n/rsinites Association

Habitat: The site studied by Cooke (1955--northern plot,
Stevens Co.) was in a dense, near-clinmax forest on a northeast-
faci ng sl ope).

Distribution: Lichens were studied in NE Muntains, WA (800
m'Pend Oeille Co.; 600 m Stevens Co.)

Representative species: ,

On rotten wood (Stevens Co. site): A community with (O adonia
cenotea and C__coni ocraea was found.

On crown branches of *“all conifers" (Abies grandis, Larix
occidentalis, Pinus ponderosa. P. contorta v. latifolia, and
Pseudot suga nenziesii v. glauca) at Stevens Co. site: Dom nant
fruticose lichens were Alectoria sarnmentosa, Bryoria implexa, B.
| anestris, B. sp. ("Alectoria iubata v. prolixa"), and Letharia
spp. Foliose species included Hypogvmnia spp. ("Parmelia
enteromorpha®; H_ phvsodes), Ml anelia exasoeratula, Pannelia
sulcata, Platismatia qglauca, P. stenophylla, Tuckernmannoosi s
chloroohvlla, T. platyphylla, and Vulpicida candensis.

On lower dead |inbs of Pinus contorta (Pemd Oveille Co.
site): Platismatia slauca was found.
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On bark of (living) Larix occidentalis (Pend Oreille co.
site): Letharia wvulpina was found.
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3.1.4.4.7.2. ABIES CONCOLOR ZONE

Habitat:- Conditions are generally simlar to those in the
A _arandis Zone.' .

Distribution: . The zone occurs 'in south-central OR at 1650-
2000 m (Frankl in & Dyrness 1973) .

3.1.4.4.7. 2 1. UhspeCIfled conlfer forest’ (probably Ahi es
concol or), -with Populus trichocar pa.

Habitat::-The site was a mature, probably ol d- growth forest,
wth very. 1arge trees. .. - .

Distribution: Lichens were coll ect ed i n' one site i n the
southern part of E. Sl ope of Cascades, &1620 m Kamath Co.).
Represent ative species: Fruticose |ichens on‘conifers.

ncluded Alectoria sarnentosa (probably a domnant), A.
imshaugii, Brvoria spp. (including B__capillaris . and ot hers), and
both Letharia spp. Fol i ose lichens included Hypogvmnia

inshaugii. H._ occidentalis, Mlanelia elesantula, i
ambiqua,  P. hyperopta, Platismatia glauca, Juckermannoosis
chloroohvlla, and.-TI. platvphvylla. Crustose lichens on conifers

i ncl uded Hypocenomyce scalaris and L nor ir reali pl us
two nmenbers-of the Caliciales: Chaenotheca furfuracea (on roots)

and Cyphelium sp.

3.1.4.4.7.2.2. Abies concolor forests (with Pinus ponderosa and
sonetimes P.__contorta in drier areas, and with Alnus ssp. in
riparian areas)

3.1.4.4.7.2.2.1. Habitat: Mst 'of the sites in this
province were in or near'wild and scenic rivers and the Gearhart
W derness,, -and were cl osed canopy, 'mature (probably old-growh)’
forests, with very large trees, and l|lichen communities on
conifers were especially rich and luxuriant at such sites.

3.1.4.4.7.2.2. 2. Distribution: Lichens were. collected at
nunerous sites -in the. southwest part of E. Plateaus.and Hills, OR
(1680-2100 m Kl amath Co.; 1680-2000 m Lake Co.).'

3.1.4.4.7.2.2.3. Representative species:
On Abies concolor: At nost of the sites; fruticose |ichens

included Brvoria spp.. (especially B. abbrevj at a, B _frenmontii

and sonetines B. fuscescens) and-Letharia colunbiana and L.
vulpina. 'Evernia prunastri also occurred rarely at two sites
(one riparian, one not). Foliose lichens included Hypogymia

i nshausi i Mel anel i a subolivacea, Tuckermannoosis chlor QQhV| | a,
T nmerrillii, T. platvyphylla. ths0| a dimdiata, Xanthoria-

fallax, and the crustose SpeCI es Candelariella xanthostigma were
found only at one, non-riparian, site. Anong crustose |ichens,
Lecanora circunborealis and L. Sp. were frequent on twi gs, while
Lecidea sp. and Qchrol echia androgyna were sonetinmes conmon-on
trunks.  Hvoocenonvce scalariswere found on burnt [ogs or stunps
at a fewsites, together with Lepraria sp. and Trapeliopsis
granul osa at one non-riparian site.
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In or near.riparian areas, several additional nmacrolichens

lichens were found: The fruticose species _Alectoria'inshauaii.

and A. lata were found at several sites, and Ranmlina farinacea'

/7 (a speeies found primarily. in noist deciduous woodl ands), Usnea

sp., and Brvoria glabra were found at one of the riparian sites
(Buckboard Creek, 1600 m Lake Co.). At the latter site, several

addi tional foliose lichens (Ahtiana sphaerosoorella, -
Esslingeriana idahoensis, Mlanelia exasoceratula, Parmelia
sulcata, and Xant horlgolycarpa) al so occurred. -Cladonia spp.
and Parnelioosis anbiaua and—P.—hyperopta occurred on trees or
burnt stunps, only at nore or less riparian sites. Xvloarapha
abietina and ‘X. hians (found on rotting wood at Blue Lake Trail,
1900-2100 m Lake Co.) and two crustose nenbers.of the Caliciales
(M/cocalicium sp. at Buckboard Creek, and calicium viride at S.
Fork Sprague River, Gearhart W | derness, 1800-1850 m Lake Co.)
were also found-only in mature forests in or near riparian areas.
In unspecified nontane forests in this providence,
addi tional Iichens found on unspecified conifers ' (probably nostly
Abi es concolor, since the |abels usually specified when species
were found on pines). included_Alectoria sarnentosa, Brvoria
caoillaris, B. pseudofuscescens, and B. sinplicior, Mlanelia

el esantul a; Phvsconia sp., and Tuckermannoosis orbata, and (on
wood of dead branches) the crustose species_lecanora saliana.
Mst of these additional l|ichens were found in nmature forests

(some of which were in riparian areas).

3.1.4.4.7.3. TSUGA HETEROPHYLLA ZONE (Franklin & Dyrness, 1973)

Habitat: Precipitation: Average annual is 560-1700 nm
Tenperature: Mean annual tenperatures 2.5-7.5° C (in British
Col unbi a) . ‘

Distribution: Tsuga heterophvlla occurs in'limted areas on
nmoi st slopes in the northern part of E. Slope of Cascades and NE
Mountains of WA, at noderate elevations (600-1350 min WA
(Lyons, 1971) The zone occurs at 800-1200 m in Eastern WA
Cascades,. and becones rarer southward into northern OR (Franklin
& Dyrness, 1973). Absent from eastern Oregon. Thuia plicata is
another tree that is likely to occur with IT. heteroochvlla

3.1.4.4.7.3.1. Particular Associations: Tsuaa
heterophylla/Pachistima nyrsinites Association,

3.1.4.4.7.3.1. 1. Distribution: Lichens were collected in NE
Mountai ns,. WA (780-1410 m Pend Oreille Co.).

3.1.4.4.7.3.1. 2. Role(s): Alectoria sarmentosa and Brvoria
spp. are inportant winter foods for caribou (Ransifer tarandus)
(Sharnoff, 1993, and many other references), whose range extends
intothe Colunmbia Basin only in NE Muntains and adjacent areas
in the northern Rocky Muntains. At |east one nitrogen fixer
(Lobaria nul nonaria) has been found in this association.
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3.1.4.4.7.3.1. 3. Sensitivity:. Air pollution (e.g., fromthe
only nearby large city, Spokane) and logging are potentially
major threats to the lichens in this:association, especially at
hi gher or noister sites..

3.1.4.4.7.3.1. 4. Representati ve species:

On Tsusa heterophylla (1410 n): The dom nant |ichen on -boles
and linbs of .Tsuga was. Alectoria sarnmentosa; other macrolichens
found (mostly on dead |inbs) were Hypogvmnia sp. (H. enteronorpha

group), Lobaria pulmonaria, and Platismatia glauca.

"On bark of old Pinus nonticola (1410 m): Alectoria
sarnent osa agai n was. dom nant on boles and | ower dead. |inbs;
Hypo gymnla sp. :(H. _enteronorpha group) was also -collected.

"On rotting | ogs (unspecified | ogs, 1410 m; Thuija plicata
logs, 1040 m): Several' _C adonia ssp. (needlng positive
identifications to species) were found.

On-1 ower dead |inbs of 20-25 cm dbh Larix occidentalis and
Pinus contorta in a 35 year old stand (960 m:_Brvoria
fuscescens, . Hypogymnia i nshaugii, Tuckernmannoosis platyphylla,
and ‘Vulpicida canadensis were coll ected.

On lower' dead linbs of Pseudotsusa nenziesii v. slauca (780
m) : Hypogymnia ohvsodes was found.
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3.1.5. SUBALPINE FOREST-TUNDRA (Vitt, et al., 1988).
.SUBALPINE ZONE. (Lyons, 1971)

FORESTS, AND T| MBERLI NE VEGETATION (Franklin & Dyrness, 1973)

3.i.s.i. ' GENERAL' : -
Habitat: The follow ng |nfor rratl on comes, from Lyons (1971).
Precipitation:- Heavy spring rains.with swirling nmists are common.
Snow usually. arrives by mid-November, -and can be as nuch as 60 cm
in WA. Tenperature: Summers have sunny days and chilly nights.

Winters:- are ‘long and severe. In the.driest areas,
menzi esi i or‘Pinus contorta can also occur in the subal pine zone.
Distribution:‘. Subal pine areas occur mainly in E. Slope of

Cascades, WA, E. Slope of/cascades, OR and N E Muntains, OR
Represent ative species: Ahtiana sphaerosoorella (on.

coni fers).and Tuckermannopsis subalpina (on shrubs or sonetines

bases of.krumholz trees) are among.the few corticol ous or :

lignicolous.species that are probably restricted to this zone.

Most of the other lichens are common (often moreso) in .lower

el evation zones.

.1.5.2. UNSPECI FI ED SUBALPI NE COMMUNITIES
3.1.5.2.1. E. Slope of cascades, WA

3.1.5.2.1.1. Unspecified Krumholz areas on the crest or east
sl ope of the North Cascades:

Distribution: Lichens were collected at several sites in E
Sl ope of Cascades, WA [??--need to check Douglas article] (Joe
MIls Muntain [presumably well below the summt, which is.at
2354 mM and Snowshoe Mountain [summit is at 2200 nj, GCkanogan
co. --Dougl as, 1974), and two along the crest of the Cascades
(trails to Harts Pass/ Grasshopper Pass and Sl ate Peak, GCkanogan
Co. / What com Co.--Glew, unpublished data).

Representative species: On Snowshoe Muntain, Brvoria
frenontii, B. "oregana' (possibly B.___abbreviata), lecanaora
fuscescens, and _Letharia wulpina occurred on conifer trees, and
| cmadoohila ericetorum occurred probably on rotten wood. letharia
vuloina was also found on the trail to Joe MIls Muntain. Al ong
the crest, on krunmholz trees, Tuckermannopsis nerrillii was found
at both sites; Brvoria trichodes and Tuckernmannoosis subalpina
were found on the trail to Slate Peak, and Ahtiana
sphaerosporella, Brvoria abbreviata, B. frenontii, and letharia
vul pina were found at the other site. On the trail to Slate
Peak, Trapeliopsis sranulosa was found on rotten wood, and
Letharia vulpina, Parneliopsis ambiqua and P.___hvperopta were
found on unspecified bark or wood.

3.1.5.2. 1. 2. Unspecified or mxed-zone, presuned subal pine
forests or krunmholz areas near the east slope of M. Adans:
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Distribution: Lichens were collected in the southern part of

E. Slope of Cascades, WA (M. Adans, Yakima Co.), on unspecified
conifers (Bird Creek area, 1890-2079 m. The, |ocations of one

site

near M. Adans. ("Wodan s Vale", along FbII-Roarlng Creek) is

uncertain; 'although the creek runs fron1the base of the gl acier

at ca.

1600 m down to ca..900 m the locality is described as

being at the foot of Mazama G acier, and the although both
g;“ speci mnens of Tuckermannopsis subal pina (in ny opinion, probably a
very

good indicator of subalpine forestsj say "Wodan’s Vale", one

Representative species:

g;A//:’)-:f«ihese labels also says "Bench Lake“,‘which is at ca. 1500 m.

On - unspeclfled conifers: Letharla vulpina was found at
several' sites; including what-isprobably a krunmhdlz area
(Little M. Adans,.2079 n); Juckermannoosis nerrillii 'was
found at two probably subal pine sites (1890-1920 m); Brvoria
glabra and Letharia colunbiana were found in one probably
subal pine forest-area ("Wodan‘s Vale"), with _L. wvulpina.

On shrubs (probably Vaccinium spp.): JTuckermannoosis
subal pi na was found.

3.1.5.2.2. E Slope‘of Cascades,'bn

3.1.5.2.2.1. Unspecified subalpine area

Distribution: Lichens were found 1 m E of McKenzi e Pass,

at 2400 m Deschutes Co.

Representati ve species: Collema sp. and Trapeliopsis

aranul osa were found on old wood; Esslingeriana idahoensis,
Letharia wvulpina, Phvsconia detersa and_Xanthoria fallax were
found on unspecified trees or shrubs.

3.1.5.2. 3. NE Mbunt ai ns, - OR

3.1.5.2.3.1. Unspecified presﬁmed subal pine area

Distribution: Lichens were 'collected at Frazer Lake, 2130 m

Wallowa C o

Representatlve species: Bryoria fuscescens and B.

pseudof uscescens were found.

3.1.5.3. SUBALPINE ARE& W TH PARTI CULAR CONl FER SPEC ES:

3.1.5.3.1. Forests with Picea engel mannii

Habitat: When this tree occurs in-the subal pine zone;, it is
in drier areas than Abies |asiocarpa and Isuaa nertensiana.
Li chens were found on P._ _enaelmannii in a forest dom nated by

Abi es

| asi ocarpa, and are discussed in nore detail under the

Abi es lasicocarpa/Menziesia ferrusinea Associ ation. Al so see

list

of species.on.Picea enselmannii in nontane forests, above.
Distribution: Lichens were collected on this tree in a

subal pine area in NE Muntains,' WA (1620-1950 m Pend Oreille

Co.).
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Representative species: Alectoria sarnentosa, Brvoria
fuscescens, Letharia wvulpina, and Platisnatia glauca were found.

3.1.5.3.2. "Forests or kxrumholz areas With larix lvalii
Habitat:- In drier areas than Abies lasiocaroa and Tsuaa
nmertensiana;'only at or near timberline.
Distribution; Larix -lvalii occurs in E. Sl ope of Cascades
WA (eastern half of -North Cascades), NE Muntains, WA (Ckanogan
Mount ai ns), E. Slope of Cascades R (northernnost part only).
Representative species: At least one lichen, Letharia
col unbi ana; is: expected to occur on larix lvalii (Vitt, et al.,
1988) .

3.1.5.3. 3. Forests or krumhol z ar eas with Pinus albicaulis
Di stribution: Pinus albicaulis 'occurs at high elevations in

E. Slope of Cascades, WA (lichens collected in Yakima Co.);
Nort heast WA Mountains; E. Slope of Cascades, OR (lichens
collected at 2125 m Deschutes Co.); Northeast OR Muntains
(Wallowa Mountains; |ichens collect ed in Baker Co. ). :

Representative species: Abtiana sphaerosoorella occurs on
bark of Pinus albicaulis, and is strongly associated with this

tree species (Goward, 1985; Vvitt, et al., 1988); it has _been
found on krumholz trees at a site in Yakima Co. = Another [lichen
found on P__albicaulis at a different site in Yakima Co. is
Bigtarmi ans . In OR Hypogvmia jnshauaii. Parmeliopsis.
ambiqua, and—P—hyperopta were found at the Deschutes Co. site;
Letharia colunbi ana and—L—vulpina were found at the Baker Co.
site.

3.1.5.4. M XED SUBALPI NE FORESTS

Tsuga ensiana-Pinus } i )
Forest in E. Plateaus and Hlls, OR

Di stribution: Lichens were collected at Paulina Lake.Trail,
1605 m Deschutes. Co.

Representative species: Bryoria oreqana and B. fuscescens
were found on Pinus nonticola: Alectoria sarnentosa was found on
unspeci fied conifers.

3.1.5.5. FOREST Z ONES:

3.1.5.5.i. ABIES L[ASI OCARPA SERI ES

3.1.5.5.1.1. ABIES |AS|I OCARPA ZONE (Franklin & Dyrmess, 1973)
Habi tat: Cool est and noistest forest zone. Cool sunmers
(mean July tenperatures 13-16 degrees C, warner than T.
nertensi ana Zone), cold winters (cooler than _T. nertensiana
Zone), devel oponent of deep w nter snowpacks (but |ess than T.
mertensi ana Zone); less precipitation than I.__nertensiana Zone
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(Franklin & Dyrness, 1973). Abies |asiocarna grows best on noist,
porous soils.

Di stribution: The-zone usually starts at 1500 min the
Cascades and 1300-1700 m el sewhere (Franklin & Dyrness, 1973).
Picea englemannii is a mmjor tree-species in some areas, e.g., WA
Cascades and Northeast WA Mountains.

3.1.S.S. I.l1.i. Unspecified forests with _Abies lasiocarpa:
Distribution: Abies |asiocaroa occurs in E Slope of
Cascades, WA (especially in the northern part, but lichens have
been collected on A _lasiocaroa as far south as M. Adans in
Yakima Co.), in limted areas in NE Muntains, WA, and in the
Bl ue Mountains (NE Muntains of OR and southeasternnost part of
Col unbia Plateau, WA), and it usually occurs at more-or |ess high
el evati ons (1350 2100 m in WA) (Lyons; 1971). - ’
Representative species: A ectoria sarmentosa and’ at | east
two crustose lichens or allied fungi ("Arthopyrenia punctiformis"
and "Microthelia micula") have been found on Abies lasiocaroa in
Yaki ma Co. O her species that may be expected to occur on this
tree species include cCalicium viride and Pvrrhosoora cinnabarina
(Mitt, et al., 1988), and Cchrolechia gowardii (Brodo, 1991.)

3.1.5.5.1.1. 2. Particular associations: __Abies
lasiocarpa/Menziesia ferruginea Associ ation

Distribution: Lichens were collected in NE Muntains, WA
(1650-1890 m Pend Oeille Co.).

Rol e(s): The dom nant fruticose lichens in this Association
are inportant sources of food or habitat for aninmals (see earlier
comment s) .

Representative species: Alectoria sarnentosa was abundant
(and in one case apparently the only macrolichen) on both Abies
| asi ocaroa and Picea enselmanii, at least in tw areas (1650 m
and 1800+-m), and was al so apparently the only nacrolichen on
both tree species in two other areas; wusually it was on |ower
dead branches, but at the 1620 msite it was also on bol es of
these trees; while Brvoria fuscescens was abundant (and
apparently the only macrolichen) on both kinds of trees at one
site (1950 m and at least on A._lasiocaroa at another (1900 m -
on bole and branches of a downed tree, ca. 12-21 m up the -tree).
At one site (1800 m, Brvoria slabra was abundant (and apparently
the only macrolichen) on A__lasiocaroa. Other species found on
A. lasiocaroa at sonme sites include—Letharia vulpina (on |inbs
and bole of A__lasiocarpa at 1800+ m and |ower dead branches of
A. lasiocaroa and P.__engelmanii at 1860+ m), and at one site
(1890 m Hypogymnia sp. (H__enteromornha group; on a-downed A.

lasiocaroa tree) and Platismatia alauca (on the downed fir, and
on | ower branches of both tree species).

3.1.5.5.2, TSUGA MERTENS|I ANA ZONE (Franklin & Dyrness, 1973)
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Habitat: The domnant tree grows best in noist, well-drained
soils. Oher trees include Pinus nmonticola and Abl—es—l—asi—eea-r—pa—.

Distri bution E. Slope of Cascades (WA, CR% and one area in
NE Mountains (OR)'; 930-2100 m Li chens were collected on T~
nertensiana in E SI ope of Cascades, WA (M. Adans, elevation of
site unknown, Yakima Co.) and E. Slope of Cascades, OR (Mt. Hood,
1800 m, Hood River Co.).

3.1.5.5.2.1. vUnspecified or mxed forests or krumholz areas wth
Tsuga mertensiana:

Representative species: A crustose species, +eeidea
tursidula, was found on T_nertensiana at the Yaki ma Co. site,
and Hyvpogymnia | nshauaii was,found on krunholz trees of that
species at the Hood River Co. site.®
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3.1.6 ALPINE TUNDRA (vitt, et al., 1988).
ALPI NE ZONE (Lyons, 1971; Franklin & Dyrness, 1973)

Habi t at : Shrubs are the only substrates for corticol ous or
lignicolous lichens are available in this zone.

Distribution: Al pine areas occur mainly in the northern part
of E. Slope of Cascades, WA and on a few high peaks southwards
into E. Slope of Cascades,, OR, plus on Steens Muntain in E
Plateaus & Hlls, OR

Representative species: Little or no information on
corticolous/lignicolous |lichens in the al pine zone of the WNOR
part of the Colunmbia Basin is available. A few lichens (e.g.,
speci es of Lecanora or Lecidea s. lato, and occasionally others
tﬂatbare nore common in the subal pi ne zone) probably occur on
shrubs.
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Table -/ Distribution of sone maj or corticolous/lignicolous |ichen species
by maj or gymmosperm species on which they occur (underlined ones = nmjor
zones) .

LI CHEN SPECI ES GYMNOSPERM SPECI ES

Juoc PIPO LAOX PI CO PSME aBCO ABGR PI MO TSHE ABLA PIEN TSME

Alectoria
i nshausi i + + ++ ++ ++? +
A. _sarnent osa + + + + ++  ++ 4+ ++ o+t e+

Brvori a

abbrevi ata +++ 4+ o+ o+ + + +
B. frenontii + + + ++  ++ 4+ +
B. fuscescens + + ++ ++ +

B. pseudo-

f uscescens + +4 ++ ++7? +
Hypogymnia

i nshausi i + ++ ++ 4+t ++ ++ + + -
Letharia

col unbi ana ++ +++  +++ +++ ++ + + +?

L. vulpina ++ +++ 4+ + + + +? + +—
Mel anel i a

el esantul a ++ 4+ ++

Par el i opsi s

anbi sua + + + ++ ++ ++ + +

P.

hvperopta + + 44 ++ ++ +
Plati smatia

al auca + + + ++ A+ ++ ++  + +
Tuckerman-—

opsis '

chlorophylla +- + ++ ++ ++?

T nmerrillii +-I- 4+ F o+ +++ 4+ + +?

T. platvphvlla + + + 44+ ++ +?

Vul cici da

canadensi s ++ ++ ++ ++




-

Table .- Distribution of major corticolous/lignicolous |ichen species by

har dwood species (underlined ones = nmajor zones; sp. = several species).
LI CHEN SPECI ES HARDWOOD SPECI ES
ACsp ALsp POsp QUGA ARTR ARRI PUTR CELE CRDO ROsp SYsp AMsp
Brvoria
fremontii + +

Candel ari a
concolor + +++ +++ + + + +

Hvypogvmnia
i nBhausi i + +

Let hari a
col unbi ana + +

L. vulpina + + + +

Mel aneli a'
el esantul a + + + + + +

M _ nultispora + + + + +

M subol i vacea + +

Parnelia + + + + + -
sul cata

Phvsci a + + +
adscendens

Phvsconi a spp. + + + +

Xant hori a
"candelaria" + + + +

X . fallax + ++ + ++

X. polvcarpa + ++ + + + + +



life zones
Table -. ” Distribution -of maj or corticolous/lignicolous |ichen species by
l'ife zone.

LI CHEN SPECI ES LI FE ZONE
Sage- Bunch- Yel | ow Mont ane Sub Al pi ne
brush G ass Pi ne For est al pi ne

Al ectoria

sar nent osa + +

Brvoria ‘

abbr evi at a + + +

Brvoria

frenontii + + +

Candel ari a

concolor + + +

anoqvmn;a

i mehausi i + + +
Let hari a

col unbi ana + + + +
Let hari a

vulpina + + + +
Mel anel i a

el esant ul a + + + +

Par nel i opsi s
ambi sua + + +

Par nel i opsi s
hyperopta + + +

Pl ati smati a
glauca + + +

Tucker mannopsi s
nerrillii + + + +

Tucker mannopsi s

platyphylila + + +
Vul oi ci da
canadensi s + + +
Xanthoria:



life zones
candelaria

Xanthoria
polvycarpa



Veg Zones

Table 1. Elevation and climate of major vegetation zones of Franklin &
Dyrness (1973).

HABITAT . VEGETATION ZONE
FEATURES Shrub-Steppes Forests
ARTR AGSP/FEID ARRI JUOC PIPO PICO PSME ABGR/ABCO TSHE ABLA

Elevation (m) 30 30 450 450 760 600 1200 100 1100 1650 800 1300
to to to to to to to to to to to to
1000 120 775 1400 1400 2000 1525-1350. 2000 2000 1200 1700

Av. Annual 190- 200- 360- 280 200~ 355- 350- 632- 560-
Precip. (mm) 389 250 600 312 760 700 1157 1700
Av. Summer 24- 23- 75 41- 56- 43-
Precip. (mm) 43 44 94 66 115
Av. Annual 8- 12 9 6- 5- 6- 3-
Temp. (°C) 12 8 6 8 8
Av. Summer 19- 23- 20 16- 14- 18 13-
Temp . 25 24 20 16 16
Av. Max. |
Summer 28- 31- 28 26- 26- 27- 27- 25-
Temp . 35 33 32 32 31 30 29
Av. Winter 0 0 -2 ‘ -3 -3 -1
Temp . to to to to
-5 -5 -4 -5
Av. Min. -3 =3 -5 -8 -11 -5
Wintexr : to to to to
Temp . -10 -4 -11 -10
Av. Annual 34- 34 102 141- 417 231-
Snow (cm) 136 15 15 252 450 500



Veg Zones

Tabl e 2. Distribution of major corticolous/lignicolous |ichen species by
veget ati on zones of Franklin-& Dyrness (1973).

LI CHEN VEGETATI ON ZONE
SPECI ES " Shrub- St eppes’ Forests
ARTR AGSP/FEID JUCC PIPO PI CO PSME ABGR/ ABCO TSHE ABLA Al pi ne
Al ectoria
sar ment osa + + + + + +
Brvoria
abbr evi at a + + + +
Brvoria
frenontii + + + +

Candel ari a

concolor + + +

Hvypogvmnia

i nshausi i + + + + + +
Let hari a

col unbi ana + + + + + +
Let hari a

vulpina (+) + + + + + +-
Mel anel i a

el esant ul a

+
+
+
+
+

Par nel i opsi s
anbi sua + + + +

Par nel i oosi s
hyvperopta + + +

Plati snatia
sl auca + + + + + +

Tuckgrnannonsis
nerrillii + + + + +

Tucker mannopsi s

platyphylla + + + + + +
Vul pi ci da

canadensi s + + + +

Xant hori a



Veg Zones
candel ari a

Xant hori a
polycarpa



Ecogroup terricol ous

3. 2  TERRICOLOUS /MUSCICOLOUS

3.2. 1. GENERAL
3.2.1.1. Habi t at :

Except -in the al pine zone, the diversity of Iichens grow ng
directly' ' on soil appears to be rather |ow -in most areas, although
the cover.can be fairly high in sone sites. A sonmewhat nore
di verse group of-lichens occurs.on nosses' (often over rock), and
al t hough individual.noss clunps are small, they can can be very
nuner ous, . producing high total cover by lichens over, a large
ar ea. :

3.2.1.2. Role(s):

3.2.1.2.1. MMM and Inhibition of
-grass _germ nation: Al though these functions nmay be inportant in a
wi de range of zones, they are particularly applicable (and nost
often studied) in.steppe and shrub-steppe' conmunities, and are
‘discussed in sone detail in the section on those.

3.2.1.2.2. N trogen fixation: This is also discussed under
st eppe and shrub-steppe communities, but it is potentially a
maj or role of lichens in all zones. Speci es of Leotochidium
Leptogium, and Peltigera are probably the major nitrogen fixers
on soil or nobss in nobst communities, although other genera may be'
i mpor t ant H1afwvme%

3.2.1.2.3. lnhi f nvcorrhizal fungi: Several species
have been.found to shom1this effect (Brown & Mkula, 1974);
al t hough none of the species tested in that study are conmon in
the Colunbia Basin (except Cetraria islandica in alpine areas),
it is probable that O adonia spp. or others that are abundant in
the region mght have simlar effects.

3.2.1.3. Sensitivity:

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

3.2.1.3.1. Tranpbling: This .is discussed under grassland-
Savannah, but is potentially a major threat wherever |ivestock
humans, or vehicles are abudant.

3.2.1.3.2. Pollution: Ar pollution'may be a potenti al
threat to sone terricolous or nuscicolous |ichen species
(especially to nitrogen-fixing taxa), and mght be a problemin
noi ster communities in the relatively few areas in the region
where the pollution levels could be extrene. Agri cul tural
chemcals are potentially a problemin sone of the drier, |ower
el evati on communiti es.

3.2.1.3.3. Oher: Several other, aspects of sensitivity, such
as logging and fire, are nentioned or discussed under particul ar
zones or conmunities bel ow
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3.2.2. DECIDUOUS WOODLAND (Vitt, et al., 1988)

3.2.2.1. CENERAL

'3.2.2.1. 1. Habitat: This type of ecosystem is usually nore
noi st than other types found in adjacent areas, due to proximty
to sources of water, and may al so provide noist, shaded
m crohabitats due to the often nore closed canopy or wel
devel oped understory. The conposition of the soi and humus, and
the amounts and types of nbsses available as substrates for
lichens, are also likely to be different than in other
ecosyst ens.

3.2.2.1.2. Distribution:Athough many of the sites where
terricol ous/ nusci colous |ichens undoubtedly include various.
deci duous woodl ands; nost of them are adjacent to or mxed wth
conifer forests, and the |label data is unsufficient to all ow
definite conclusions about which terricolous/muscicolous |ichens
were associated with which type of plant community.

3.2.2.1. 3. Role(s): N trogen fixing |lichens are abundant in
many communities. _

3.2.2.1. 4. Sensitivity: Pollution, especially from
agricultural sources, and clearing of vegetation for hunman
devel opnent are potentially inportant threats.

3.2.2.1.5. Representative species: Lichens that are'likely
to occur in the noister parts where hardwood trees dom nate, and
have been found on soil or noss in areas that are at |east partly
deci duous woodl and, and include Leptochidium albociliatum
Megaspora verrucosa, Polvchidium nmuscicola, and various species

species of (O adonia, lecidea, lepraria, leptoqgium Nephroma,
M/cobilinbia, Peltiaera, Stereocaulon, and Trapeliopsis.
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3.2.3. CRASSLAND- SAVANNAH (Vitt, et al., 1988)
STEPPE AND SHRUB- STEPPE (Franklin & Dyrness, 1973)

3.2.3.1.  GENERAL

3.2.3.1.1. Habitat: : - .
Conditions are generally dry with extremes of tenperature,
in nost steppes and shrub-steppes, and terricolous/nuscicolous
l'ichens in such comunities are usually best developed: in areas
that are noister-or nore protected. owever, in-wetland
communi ties, -conditions can be very noi st (often ‘to nuch so for
nost terricol ous/ nusci col ous |ichens, which then -are usually
confined to hummocks or other raised areas.

3.2.3.1. 2. Distribution:

This group of ecosystens. predom nates in Colunbia Plateau,
WA and E.: Plateaus and Hlls, OR but penetrates many areas in
ot her provinces.

3.2.3.1.2. Role(s): ’

3.2.3.1.2.1. Mdification of noisture conditions in the
soil: Lichens cushion the inpact of rain drops and increase soi
nmoi sture-infiltration; once noisture is in the soil, microbiotic
plants act as an organic nulch by shading, .cooling, and
decreasi ng evaporation of soil noisture; thus,’ sites with' well
devel oped mcrobiotic plants will retain nore soil npisture

within the soil profile (Rosentreter,. 1992).

3.2.3.1.2.2. Nitrogen fixation: Ntrogen is the second nost
limtng factor after noisture in the sagebrush steppe. Lower
plants lack a waxy cuticle for retaining the nitrogen, so it is
sinply "leaked out" into the surrounding soil (Rosentreter,
1992). Nitrogen fixing lichens occurring in sagebrush-steppe in
the region include Collema spp. ' Ll
Leptogium spp., and Peltisera spp Nitrogen fixation by . .
Peltigera spp. in biscuit scablands in E. Plateaus & Hlls, OR
was studied in detail by Rossman (1993) (unfortunately | do not
have a copy of the manuscript at present).

3.2.3.1.2.3. Reduction of soil erosion: Sagebrush steppe is

dry during nmuch of the sumrer and fall; |ichens and ot her
cryptogans protect and hold the soil i n pl ace, reducing the w nd
erosion (Rosentreter, 1992).

3.2.3.1.2. 4. ibiti

Several species are known to inhibit grass seed germ nation:
Peltiaera canina s. lato (Pyatt, 1967), P__polvdactvla s. lato
(Richardson, 19__; the species also affectsroot production and
el ongation), and Xanthooannelia spp. M crobiotic plants may also
serve as a check for invasion by exotic annuals. For exanpl e
cheatgrass will invade bare soil sites nmuch nore densely than it
will a site colonized by cryptogans (Rosentreter, 1992).

3.2.3.1.2.5. M scell aneous effects on hiaher plants
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Al though fewer seeds germinate in areas covered by mcrobiotic

pl ants, more total plants becone established conpared to bare
soil sites (Harper & St. Cair, 1985). Wthout microbiotic
plants, the bare soil sites are harsh, with greater tenperature
extremes and |less noisture retention

3.2.3:2. Sensitivity:

-In addition to WSM, ot her ground-
inhabltlng lichens that have been found at |ocalities described
as havi ng prlstlne or "excellent". range condi tions include:

Caloplaca sp., Candelariella "citrina", terrigena,
Cat apvr eni um aghngum LlansnthLe&_lmggggzgmﬂ Leptogium
burnettiae v. hirsutum Psora "rubiformis", Toninia ruginosa and

Xant hoparnelia plittii.

"3.2.3.2.1. Tranpling: Wen cryptogans are noist, they are
pliable and resistant to livestock trampling. Once the soil
surface dries, however, tranpling will break apart the plant's
network of rootlike rhizine strands, severely damaging the crust
they formi Hstorically, at appears that the native ungul ates,
such as deer and pronghorn antelope, stayed in the higher country
until w nter weather drove them down to the ‘sagebrush steppe;
they returned to high country in spring. Wth noist or frozen
surface soils;. the animals could walk on, the mcrobiotic plants
with mninml inpact. Season of wuse for |ivestock should include
consideration of cryptogans and soil noisture, for protection of

the plants, and ultlnately for protection of the watershed.

3.2.3.2.2. " lnvasion bv annual grasses: Another effect. of

livestock is' the replacenent of native.bunchgrasses by Bromus

tectorum or.other weedy.annuals. Aside from pronmoting fire, this

results in various changes in the habitat for soil Iichens, and

in particular is detrinental for species that depend On

bunchgrass clunps to' provide a suitable substrate or

m crohabi t at .
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3.2.3.2. ZONAL ASSCOCI ATI ONS

3.2.3.2.1. SAGEBRUSH ZONE (Lyons, 1971)
Habitat: According to Lyons (1971), in WA this zone occupies
val l ey bottons and pl ateaus at low elevations (bel ow 430 m
however, sone species or'subspecies of sagebrush are abundant up
into sonme subal pine areas of the WV OR part of the Col unbia
Basin) in WA. . Precipitation: Average annual is less than 250 mm
Temperature: Summer heat. is intense, often reaching 38" c; -
winters see freezing tenperatures from Novenber to March. 7
Distribution: In addition to'the sites referred to bel ow
under particul ar .communities or associations, there are severa
other collecting sites (e.g., E. Plateaus and Hlls, OR--Klamath
co. and 1290-1350 m Lake Co.) where the vegetation is only
presuned to -be dominated by A. tridentata.

3.2.3.2.1.1. Artenmisia tridentata conmmunities

3.2.3.2.1.1.1. GENERAL

3.2.3.2.1.1.1.1. Habitat: Information on the ecology of A.
tridentata and its subspecies (treated separately below cones
from West, 1988 (in Barbour & Billings) and Rosentreter (1990):
Precipitation: Summer precipitation in.sagebrush ‘areas usually is
light, and nost of the noisture from sumer precipitation is |ost
t hrough evaporati on.

3.2.3.2.1.1.1. 2. Distribution: Sagebrush steppe is the-
maj or vegetation type in the western 2/3 of the Colunbia Plateau
of WA and nost of the E. Plateaus and Hills of OR the nost
w despread and inportant perennial grass associated wth
Artem sia tridentata is Agropyron spicatum in the northwestern
parts (e.g., Colunbia Plateau) and at higher elevations, Festuca
i dahoensis is also common (West, 1988).

3.2.3.2.1.1.1. 3. Role(s): Leptochidium albociliatum and
Leptogium spp. are the nobst common nitrogen fixing lichens in
t hese comunities. _—

3.2.3.2.1.1.1.4. 8Sensitivity: Destruction or inhibition of
the shrub layer (e.g., by fire) can be expected to inmpact |ichens
t hat . depend on the shaded and noi st conditions under ,the shrubs.
Grazing of native bunchgrasses, |eading to replacenent by weedy
annual grasses, is likely to negatively affect at least the
lichens that tend to grow on decayi ng bungrass clunps; the
changes in vegetation structure (e.g., density of ground cover)
may al so have various effects (positive or negative, depending on
the species) on sone lichens growing directly on the.ground. The
lichens growing directly.on the ground or on mosses or other
vegetation on the ground are directly sensitive to nechanica
di sturbance (tranpling by livestock, notorcycles and off-road
vehi cl es). Li chens growing on noss or soil over rock (at |east
over larger outcrops or boulders) are less likely to be affected
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by distubances. However, all of the lichens are sensitive to at
| east severe fires, and at |east sone species are probably
sensitive to agri cultural chenicals.

3.2.3.2.1.1.1.5. Representative species: Caloplaca. spp.,
gandela[|e||a SpP. ., Dlploschlstes Sﬁp Lleotochidium
albociliatum Leptogium spp., and Phvsconi a spp. are probably
among the nore frequent and V\Adely distributed lichens on soil or
mossin- Artemisia tridentata comunities in WA and OR -

3.2.3.2.1.1.2. M scellaneous comunities associated wth
A g

3.2.3.2.1.1.2.1. Areas with alien annual grasses

(usual ly Bronmus tectorum Or sonetines Taeniatherum caput-
nedusae or others)

Habitat: Bromus tectorum conpletes its life cycle and
produces seeds by late June or early July (West, :1988). .

Role(s): Due to the frequency of fires and consequent
destruction of native' vegetation in these ecosystenms,
organi ¢ matter and nutrient pools decline,' and if soils are
wi t hout cover during summer convectional storns, soil
erosion is wusually severe (Wst, 1988). Therefore.'
cryptogamc crusts are likely to be especially inportant in
such ecosystens.

Sensitivity: Areas with Bromus tectorum are susceptible
to earlier and nore frequent fires than occurred in
sagebrush areas having perennial bunchgrasses (Wst, 1988).

3.2.3.2.1.1.2.2. cChrysothamnus/Poa comunity

Habitat: This comunity is not nentioned by Franklin &
Dyrness (1973); they nention Chrvsothamus only as a m nor
conponent of the Artem sia tridentata/Agropyron soicatum
Associ ati on. No data on lichens in this type of comunity
in WA or OR However, according to a study by Rosentreter
(1986), in ldaho, these stands appear to. be favorable for
l'ichens because Chrvsothamus |acks |eaves in the winter and
early spring, allowing penetration of sunlight to the soil
surface, and because the stands collect blow ng snow and
increase soil surface tenperatures and humdity on sunny
wi nter days. Rosentreter also found that "slick spots"™ in
the soil in such communities act as fire refugia for |ichen
speci es. )

Distribution: Colunbia Plateau of WA (Lyons; 1971).

Representative species: Expected species (based on
Rosentreter, 1986): (adonia pyxidata, On weakly saline,
often very shallow, soils, associated directly with the
shrubs, and with nopsses, “and Lecanara muralis; Arthonia
al ebosa, Caloplaca toninii, and Collemn spp. on natric
(strongly saline, and fairly shallow) soils, with little or
no cover by vascul ar plants.
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3.2.3.2.1.1.2.3. Artemisia tridentata-Chrvsothamus
nauseous/Poa sp. scabflats. ,
Distribution: Lichens have been' collected at one site
in E Plateaus and Hills, OR (1600 m 'Lake Co.)
Representative species: A vagrant form of Dernatocarpon
sp. was the only lichen collected on soil at this site.

3.2.3.2.1.1.3. Artenisia tridentata ssp._ tridentata (basin big
agebrush) ‘Communities == . A

Habitat: ..This 'subspecies prefers soils that are relatively
wel |l drained and rather dry ("aridic" to "xeric"), sonewhat cool
("frigid" to "mesic") , and deep.

3.2.3.2.1.1.3.1. Artem Sia tridentata ssp.
tridentata/Agropyron spicatum Association

Habi tat: The association occurs on two major types of
soils: Mollic Canborthids and Cal cic Haploxerolls (Franklin
& Dyrness, 1973).

Distribution: According to Franklin & Dyrness (1973),
this is .the main vegetation type in the western half .of the
Col unbia Plateau of WA, and al ong the Ckanogan River and
northern part of the Colunbia R ver, -and it also occurs
extensively in E. Plateaus and Hills of OR (including areas
near the Colunbia R ver, along the Deschutes River, and

| arge areas in southeast OR). Li chens have been collected’
on soil or noss in many localities wthin the' distribution
of' the association (however, in many of these areas,

Agropvron spicatum has been partly or entirely replaced by
annual grasses, especially Bromus tectorum: E. -Slope of
Cascades, WA (Chelan Co.), Colunbia Plateau of WA (300 m
Kittitas Co.., 410-630 m Yakima Co.), and E. Pl ateaus and
Hlls of OR (780 m Mal heur Co., 960 m Gant Co., and 1320
m, Harney Co.; probably also many collections from
unspeci fi ed "sagebrush" or "juniper-sage" sites, especially
in Klamath and Lake counties)., .

Representative species: -Caloplaca spp., _Cataovrenium
spp.,. Diploschistes spp., Leptochidium albociliatum
Leptogium Spp., Megaspora verrucosa, and Phvsconia spp. are
anong the nore‘freguent lichens on soil or nobss in this
association.

'3.2.3.2.1.1.3.2. Artemisia tridentata ssp.
tridentata/Festuca |dahoensis Association

Habitat: The following information is from Franklin &
Dyrness (1973): Associated soils are mainly Calcic
Haploxerolls or Lithic Mdllic Canborthids with one Typic
Natri xeroll. On Haploxeroll soils, wth higher noisture
storage capacities than those supporting adjacent A.
tridentata/Aqropyron spicatum conmunities.. The association
occurs as a topographic climax on north-facing slopes in the

7
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Artemisia/Agropyron zone and on south-facing slopes in the
adj acent, cool er, MOISTer ;o5 It is also found in

di sjunct stands on the northeast slopes of the Bl ue
Mountains, where it is associated with Sol odized Sol onetz
soils.

Distribution: In Washington this association is
domnant only in a small area (southwestern Lincoln Co. and
central part of, Adans Co.). It also occurs in N E Mbuntains
of OR and in at |east one area in-the southeast part of E
Plateaus and Hlls, OR (lichens were collected at ca. 900 m
in Mal heur Co.). '

Representative species: Catapvrenium lachneum is the
only terricol.ous lichen identified fromthe one site where
collections have been made (a "pristine" area in E. Pl ateaus
and Hlls of OR (Mal heur Co.). .

'3.2.3.2.1.1.2. Artenisia tridentata ssp. wyomingensis (\Woni ng
big sagebrush) Communities--Habitat: This subspecies prefers
soils that are drier (aridic-xeric), warmer (“frigid"), only
noderately deep, and sonetines slightly saline.’

3.2.3.2.1.1.2.1. Artemsia tridentata ssp.
wyomingensis/Agropyron sgpicatum-Festuca jdahoensis
comuni ties .

Distribution: Conmunities dominated by A __tridentata
ssp. wvomingensis and _[Eestuca idahoensis occur in various
parts of eastern Oregon, including sites in Baker Co,

Harney Co., and Deschutes Co. (Doescher, et al., 1986).
Li chens were collected at a "pristine" site in E Pl ateaus
and Hills, OR (720 m Jefferson O&J.

Representative species: In addition to sonme common and
wi despread lichens (e.g., Candelariella terrjgena and
Lept osium lichenoides), there were several unusual species,

i ncluding Chromat ochl anvs muscorum v. octaspora (an

i nconspi cuous speci es about which little 1s known)._ Callema
"xerica" (apparently rare) and _Texasporium sancti-iacaobi
(definitely rare), and Trapeliopsis cf. wallrothii (comon

in California but apparently rare in the Colunbia Basin).

3.2.3.2.1.1.3. Artemisia tridentata ssp. vasevana (nountain big
sagebrush)

Habitat: This subspecies occurs at higher elevations (to
over 2000 m in Spokane Co., WA--Roché & Busacca, 1987), and
prefers soils that are sonmewhat noist ("udic"), very cold
("cryic"), and noderately deep (to deep in f. spiciformis).

Distribution: N E Muntains of WA

Representative species: To ny know edge, no |ichens have
been collected in this association at least in WA or OR
.3.2.3.2.2. OTHER ZONAL COVWUNI TIES W TH SAGEBRUSH
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1. Artenmsia tripartita/Festuca | dahoensis Association
Habitat: The site where lichens were collected was in a
vol cani ¢ scabfl at.
Distribution: The association occurs in a w de band al ong
the northern edge of the Colunbia Plateau, from Douglas Co. to

t he northwesternnost corner of Whitman Co. Lichens were found at
750 m in Lincoln Co.

Representative lichens: One lichen was found on soil in an
exposed area: Xanthooarnmelia cunberlandia
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3.2.3.2.3. BUNCHGRASS ZONE (Lyons, 1971). PALOUSE PRAIRE
(Daubenm re, 1992).

3.2.3.2.3.1. CENERAL

3.2.3.2.3.1.1. Habitat:
Lyons (1971) described this zone (actually a group of floral
belts internediate between the sagebrush and gellow pi ne zones)
as occuring at 450-720 m in WA Daubemre (1992) provides a
consi derabl e anmount of information on this zone. Precipitation:
Total annual precipitation is 330-600 mm rains tend to be
gentle, often mst-like. Summers are dry, winters are wet; snow
to a depth of 1 or 2 inches blankets the ground for several weeks
or even nont hs. Tenperature: Summers are warm ("extrenmely hot"
according to Lyons) but cool at night; winters -alternate between
cool and cold, and have below freezing tenperatures nuch of the
time. Soil: Zonal soils are derived mainly from thick deposits
of Pleistocene |loess, locally enriched wth volcanic ash; this
material becones thoroughly charged with noisture from w nter
preci pitation; these soils are deep, well drained, and |oany.

3.2.3.2.3.1.2; Distribution: _

According to the map in Daubenmre (1992)° the "zonal
grassl ands" occur mainly in the southeasternnost corner of the
Colunbia Plateau (WA, and in a small area near the central part

of the Colunbia River.
Al t hough Daubenmre (1992) referred to the bulk of the '
bunchgrass areas in eastern WA as "shrub-steppe,

undi fferentiated", the map in Franklin and Dyrness (1973) shows
that these areas consist of several different kinds of
communi ti es. 7
3.2.3.2.3.1.3. Role(s): SN J(f
According to Daubenmre \/(1992)', a cryptogam crust (not
necessarily always with |ichens) ©OVE€XS the soil in, "™all virgin

stands of Palouse prairie", and prevents dust stormns.
3.2.3.2.3. 2. PARTI CULAR ASSQCI ATI ONS

3.2.3.2.3.2-i. Eestuca idahoensis/Symphoricarpos albus
Associ ati on.

Habitat: According to Daubenmre (1992), this association
has "relatively mild winters", and dry summers (little or no rain
from June to Cctober). Soil: Zonal, classified as Argixerolls,
Argi udol I's, Palexerolls, and Haploxerolls (prairie podzolic,
chernozem and pl anosol).

Distribution: East edge of Colunbia Plateau, WA, north of
the Snake River (Daubenmire, 1992)'. Lichens were collected at
three sites (690-750 m Whitman Co.).

Rol e(s): Since soil erosion, long ignored in this area, is
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becom ng potentially nore serious (Daubenmre, 1992), cryptogamc
soil crusts potentially have an inportant function here.
| nportant nitrogen-fixing lichens. in this association are
Peltisera spp. (on soil or moss
Sensitivity: Livestock grazing, wWith the consequent
repl acement of native plants by invasive perennial or annua
grasses, is a threat, but nore inportantly, in eastern Washington
nearly all the areas where this association mght once have
occured have beenconverted to-.cropland (Daubemre, 1992).
Representative species: The domnant |ichens at the |ower
el evations sites are species of Peltiaera and the Cladonia
chlorophaea group. .In areas where Symphoricarpos predom nates
(called "SvmnhoricarpoS/Festuca" by Cooke, rather than the other
way around), P. canina predominates,-although sonetines P__venosa
and C_ chloronhaea s. lato, and other genera,.also occur. In
areas where Festuca predom nates, P._rufescens co-dominates wth
C finbriata and either C__chl oronhaea s.-lato, or C—puxidata),
and sometimes also with Dinloschistes "actinostomus".

3.2.3.2.3.2.2. Stipa comata-Poa sandbergii Association

Habitat: Precinitation: Average annual precipitation at the
site where lichens were collected is 200-250 nm ®Boilth e
followwng information is from Franklin & Dyrness, 1973: Stipa
comata associ ati ons occur on regosolic soils, that are deep,
dom nated by gravels or sands,. and have | ow noi sture-hol ding
capacity; surprizingly, soils of strongly weathered volcanic ash
appear to be ecologically equivalent despite their higher
moi st ure-hol ding capacity as indicated by conparable conmunities.
Low fertility may be the key factor; e.g., the noisture
equi val ent, cation exchange cap1c1ty, and exchangeabl e nagne5|um
of soils in Stipa communities differ significantly from those in

Agropyron conmmunities. The S.___comata-P. sandberqii Associ ati on
occurs on sandy soils of the Canborthid, Haploxeroll, and

Torriothent groups.
Distribution: Lichens were collected at a "pristine"
locality in EE Plateaus and Hlls, OR (180 m Mrrow Co.).
Representative species: The only species identified was
Candel ariella "citrina", which was growi ng on sandy soil. Due to
t axonom ¢ probl ens the dlstrlbutlon and ecology of this species
is not known. .

3.2.3.2.3.2.3. Agropyron spicatun}Poa sandberqgii Associ ation
Habitat: This association is basically like the
Artemisia/Agropyron except for the absence of _Artenmisia (Franklin
& Dyrness, 1973). Precinitation: Average annual precipitation in
the "pristine" site is 200-250 mm Soil: Canborthids or
Hapl oxerol | s.
Distribution: Along the Colunbia River between the WA and OR
parts of E. Slope of Cascades, and along the Snake River in the
sout heastern part of the Colunbia Plateau (Franklin & Dyrness,
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1973).

)Represent ative species: Only three lichens are known to have
been'identified from this association in the region treated in
this report: Dioloschistes "muscorum" and Psora rubiforms were
found on loany soil with the nbss Ceratodon purpureus, in a
"pristine" site in E. Plateaus and Hlls of OR (Gant Co.).
Peltiaera canina was collected on soil in the Colunbia Plateau of
WA' (Wnltman Co.).

3.2.3.2.3.2. 4. Aqropyron_spicatum-Festuca |dahoenS| s Association'

Di stribution: Southeast part of Colunbia Plateau, WA, and
northeast part of E.. Plateaus and Hlls, OR

Represent ative species: Lichens have been col | ect ed from at
| east three sites in this association in the Colunbia Plateau of
WA: D ploschistes “"scruposus" was found on soil at one locality
(ca. 700 m, Garfield Co.), and Phvsconia distorta was found at
the other two (450-520 m Colunbia Co.).

3.2.3.2.3.2.5. Festuca idahoensis-Hieracium Association
Distribution: Restricted to a very snmall area in the
sout hwest corner of Colunbia Plateau of WA (lichens were
collected at.600 m in Klickitat Co.).
Rol e(s): Except for Dinloschistes, the terricolous |ichens
at the one site are nitrogen fixers.
Repr esent ative species: Dnloschistes "actinostomus",
Leptogium al bociliatum Leptogium californicum and—_EEI:me_La

collina were found on soil.

3.2.3.2.3.2.6. Mxed bunchgrass comunities:

3.2.3.2.3.2.6.1. Fest uca idahoensi s- AQropvron spicatum-Poa
sandbersii_ grassl and

Habitat: Precivitation: Average annual'precipitation at
the site were lichens collected is 300-350 nm

Distribution: Lichens were collected in E. Plateaus and
Hlls of OR (810 m Glliam Co.).

Representative species:. Cladonia sp. and Dinloschistes

"muscorum®, both growing on loany soil, were identified from
a "pristine" site in E. Plateaus and Hlls of OR (GIlliam
Co; )

. 3.2.3.2.3.2.6.2. Scabflat/grassland with Eestuca

i dahoensi s, Poa sandberqgii, stipa comata; and Bromus
tectorum.

Distribution: Lichens were collected in E. Plateaus and
Hlls of OR (1290 m Kl amath Co.).

Representative species: Dernmatocarnon sp. (vagrant
form) was abundant on soil among basalt stones. Other
l'ichens, found occasionally, in certain mcrohabitats,
include O adonia cariosa (associated with decaying Poa
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clumps), and Collema sp. and Diploschistes '"muscorum".
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3.2.3.3. NONZONAL COVMUNI Tl ES

3.2.3.3.1. COMMUNI TIES COWOSED OF SEVERAL ASSCCI ATIONS: BISCU T
SCABLANDS (nound-internound systens) (Rossnan, 1992)
3.2.3.2.3.1.1. Habitat: Sem -arid (average annual
precipitation = 280 mm falling nostly in Novenber to January but
with heavy rains in May'and June). Dry summers with high
t enperatures, average naxi mum 26-32° Cin August to Cctober,,
coupled with low daytime hunmidity of 20-25%, down to 8-10% Cold
Wi nter tenperatures average around 0°. C with an average annual
snowfall of 150 mm Freezing tenperatures coupled with sunny
autumm days result in intense frost action. Wnds are usually
less than 20 km/hr from west to northwest in summer and from

south to southwest in wnter. Note : two other vascul ar plant
comuni ties, one donminated by Symphoricarpos orejoohilus, the

other by Bromus tectorum also occur, but no lichens are
specifically nentioned for them Peltigera rufescens is
described as "comon on soil . . . in all communities, but nore
commonly on the deep soil of the nound conmmunity and north-facing
slopes and virtually absent from the heads of ravines."
3.2.3.2.3.1.2. Distribution: Lichens were studied at one
sitein E Plateaus and Hlls of OR (990-1050 m Wasco Co.)

3.2.3.2.3.1.3. Mund (deep soil) comunities in biscuit
scabl and, dom nated by bunchgrasses ( i i
Agropyron spicatum): Habitat: GCircular to ovoid nounds,
deepening on-the slope, |1-20 m diam and 100-120 cm
consisting of relatively well-drained, deep |oessal soil

m xed with volcanic ash and basalt fragnments with the
basal tic bedrock at ca. 70 cm

Representati ve species:

On soil, noss, etc. (unspecified): Conmon species are.
Collema tenax, Leptogium californicum Megasnora verrucosa,-
Peltigera rufescens, Polvchidium nuscicola, and Rinodina
nmucronatula; others found at the site were Candelariella sp.
(*c.aurella"), Leptochidium albociliatum and _Lentoqgium
| i chenoi des.

On bare soil: Common species are Aspicilia "hispida",

) . | adon

Arthonia qlebosa, Catanvrenium heoaticum
finbriata, C._ pyxidata, Psora luridella, and Taninia sp.

Also found were _Acarospora schleicheri, (O adonia coniocraea,
Lentoaium bvssinum _Peltiqera rufescens, Psora glaohifera,
and Sguawrina |entigera.

On stabilized soil at edges of *stone rings"
surrounding the nounds, anmong the noss Tortula ruralis:

Di pl oschi stes "muscorum" was conmon. _
On plant debris, cow dung, or nosses: Amandi nea (B :

punctata and Placynthiella uliginosa were conmpbn; Caloplaca
jungermanniae and C__stillicidiorum were also found.

14
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3.2.3.2.3.1.4.. Internound (shallow soil) communities,

dom nated by stiff.sage (Artemisia risida) and bunchgrasses
(Poa_sandbersii) and herbaceous plants (Lonmatium coos).

Habitat: Flat, cobbly, brown [oam 0-50 cm thick with
t he bedrock generally at ca. 18 cm
Representative species: Common |ichens on soil, plant

debris,-and noss are Collema tenax, Leptogium californi cum

Leptochidium albociliatum Peltigera rufescens, Polvchidium

nmusci cola, and R nodina nucronatula.. Other species include
Candel ariella' sp. (C_"aurella") and Leptogium |ichenoides.

3.2.3.2.h.5. Ravi ne community (Poa sandbergii-Lomatium
coos). . .
‘Representative species: Common |lichens are Peltisera

ruf escens’ (on soil) and Phvscia cascadensis and P. sp. (on
noss over basalt. cliffs). Qher species onmossy cliffs at
the site were Buellia papillata (especially on Honmal ot heci um
aeneun), Lenraria neglecta (on Ginma nontana and G.
ovalis), Ochrolechia unsaliensis, Phvscia caesia, P. phaea,
and Phvsconi a detersa. :

3.2.3.2.3.1.6. Dr ai nage bottom community (Agropyrona
spicatum-Poa sandberaii). ° ,
Representative species: -The only lichen on soil in this
community was Endocar pon pulvinatum.
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3.2.3.3.2. PARTI CULAR NON-ZONAL COMMUNITIES

3.2.3.3.2-i; Artemisia risida comunities

This type of habitat is not treated specifically under any
of the major life zones, and it occurs over a rather w de range
of "el evations', from low elevations up to 1200-1500 m or nore.

3.2.3.3.2.1-i. Artenisia rigida/Poa sandbergii Association
3.2.3.3.2.1.1. 1. Habitat: Artemisia riqgida is one of
several dwarf sagebrushes characteristic of warner sites, Soil:
This Artensia prefers soils that are noderately dry (xeric), 'very
shallow (ca. 15 cm, and stony (Wst, 1988; Rossman, 1992); the
soil is non-zonal, and soil profiles include Bakeoven |oam Qw n
fine.sandy |oam and Licks fine sany'|oam (Daubenmre, 1992).
Franklin & Dyrness (1973) call the soils lithosolic, and state
that the association occurs on basalt. This association
characterizes the internound communities in biscuit scabland,
(Rossman, 1992). QO her factors: At least in one site (Lincoln
Co., WA, according to the collector (Rosentreter); flooding and
frost heaving in sone areas may be a factor affecting the
lichens, possibly explaining the' tendency for (adonia poccillum
and Dinloschistes "muscorum" to form balls or inverted cones
rather than the usual flat mats. Another site (Kittitas Co., WA
was described by Rosentreter as “windswept"; this probably

applies to at least sonme of the other sites as well, and is
likely to pronote dispersal of the loosely attached'lichens
(especial | y Dermatocarnon).

3.2.3.3.2.1.1. 2. Distribution: According to Daubenmire
(1992), the A rigida/Poa association occurs in scattered stands
fromthe |lowest and driest parts of eastern WA (Colunbia Pl ateau)
up into the E. Slopes of the Cascades (WA) and Bl ue Mountains of
WA, as far as the nontane (Pseudotsuga nmenziesii zone), and in
O egon. Artemisia rigida is absent from granitic lithosols, and
froma large isodianetric area. in south-central Washington, even
though it is well represented in the surrounding area on basaltic
l[ithsols that appear. identical to the eye (Daubenmre, 1992).
Li chens were collected in this association in the Col unbia
Plateau of WA (450 m Kittitas Co.;. 700 m, Lincoln Co.) and E
Plateaus and Hills of OR (1200 m Gant Co.; 1200-1400 m Harney
co. ; 900-1050 m Wasco Co.).

3.2.3.3.2.1.1. 3. Role(s): The Artem sia bushes becone

established on a relatively bare noss-lichen crust (Daubenmre

1992). Several nitrogen fixing lichens (Collenma tenax,
Lent ochidium albociliatum Leotogium californicum and to a |esser
extent L. lichenoides, and Peltigera rufescens) are abundant in
this association in biscuit scablands in Wasco Co., OR (Rossnan,
1992), but have apparently not been collected (or at |east
identified) from the other sites. Anot her. nitrogen fixer found
at some sites is IMassalongia carnosa.

3.2.3.3.2.1.1.4. Sensitivity: Livestock grazing may be a:

b
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problem but probably nostly in the grassier, |ess rocky areas;-
Bromus tectoruminvasions are serious only if grazing. is severed,;
and fire is rarely a problem (Daubenmre, 1992).

3.2.3.3.2.1.1.5. Representative species: Dernatocarnon
m ni atum "f. vagans" was collected in all but two of the seven
sites. Massal onai a carnosa was found at two of-the-sites, on
soil (Lincoln Co.; WA or noss (Gimma sp.) (Harney Co., OR
Megaspora verrucosa is common at two sites (Kittitas Co.; WA and
Wasco Co. , OR) . Several lichens that are apparently. uncommon in
the -region were' found in this association: Caloplaca tomni
-(Lincoln Co., WA), Endocarpon pulvinatum (Harney Co., OR in
Wasco Co. it was instead found in Agropvron spicatum-Poa
sandbersii' conmunities in drainage bottons). Two |ichens
descri bed as being comobn in’this association in Wasco Co., OR
(Rossman, 1992) have rarely been identified from other parts of
the region, but'are easily overlooked: Polvchidium nuscicola and

Ri nodi na nmucronatul a.
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3.2.3.3.2.1.2. Purshia tridentata/Bromus fectorum community
-Habitat: The site is an exposed, gravelly,, nostly barren
slope, with widely spaced clumbs of nostly herbaceous plants.
Distribution: In pristine.sites,.Purshia tridentata forns a
zone with Festuca idahoensis; ‘in Vmshlngton that association is
restricted to a small area in the southwest part.of Colunbia
Plateau of WA, (northern Klickitat Co. and, southern Yakima. Co.).
Purshia tridentata also occurs in various parts of E. Plateaus of
R Lichens were collected at one site in E Plateaus and Hills
of OR (1500 m, Lake Co.). '
Representative species: _ﬁpLQg_uﬂLLLQhﬁﬂQLdgi_and Psora

tuckermannii_ were found on soi

3.2.3.3.2.1.3. Desert or Salt Desert Shrub Communities
Distribution: These comunities predom nate in several

scattered areas of the southern parts of E Plateaus-and Hlls
R

3.2.3.3.2.1.3.1. Artemisia-Atriplex/Grassland

Representative species: (ne |ichen was found, on soi
in the open, at 500 m in Weeler Co.: Xanthoparmelia
cunber| andi a

3.2.3.3.2.1.3. 2. Shadscal e/ Wnterfat (Atriplex
nfertifolia-Euroti [ an (al kaline comunity type)
habi t at .

Representative species: 'One lichen was found, on soil,
in Mal heur Co.: Milticlavula sp.

3.2.3.3.2.1.3.3. Atriplex confertifolia habitat
Representati ve species One Ilchen was found, on

volcanic ash soil, in Malheur Co. .i%uzanaca_neLanopthaLa&
(vagrant form.

3.2.3.3.2.1.4. Lava beds with little vascular vegetation but
heavy cryptogam cover

Representative species: Acarospora schleicheri,
Di pl oschi stes “muscorum" and Psora tuckermannii were found on
bare soil; Acarospora schleicheri and Buellia papillata were
collected on plant remains, and Candelariella terrigena occurred
on dung.
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3.2.4. DRY CONI FEROUS FOREST (Vitt, et'ai., 1988)
3.2.4.1. GENERAL . ,

3.2.4.1.1. Habitat:
Conditions-are generally cool er, ‘moister, and nore shaded
than in grassland-savannas. .

3.2.4.1.2. pistribution: - . : A

These types of. communities are dom nant in nost provinces
ot her than Colunbia Plateau, WA and E. Plateaus, OR where they
are restricted to noister or higher sites.

3.2.4.1.3. Role(s) : .
Nitrogen fixation by species of Peltigera. or sonetines
Ledtogium and to a nuch | esser extent other

terricolous/muscicolous cyanolichens, is potentially inpo}fant in
a few communities or areas, especially-the noistest ones. (Qher
effects: In sone communities, where'lichens are abundant on the

soi|l are abundant, nodification of soil qualities, or inhibitory
actions on nycorrhizal fungi or grasses, mght be inportant.

3.2.4.1.4. '"Sensitivity: B ) ‘

3.2.4.1.4.1. Logging: Tinber harvesting, is likely to have
the greatest inpacts on the terricolous/muscicolous |ichens in
all zones, because it radically alters the environnental
conditions (e.g., noisture, light, tenperature, nutrition), and
also results in disturbance of the substrate and direct
destruction of the lichens. Except when trees are replaced by
croplands or human devel opments, the long-term effects may be
positive for lichens that prefer or tolerate disturbed soll or
open areas, as long as sources of propagules for re-colonization
are plentiful in the area. However, for-many other |ichens,
which require the various conditions that occur in forests,: and
especially for.species preferring.old-growh or advanced.

successional stages, the effects are negative, and will not be
easily reversed even where the logging Is selective and trees are
re-pl ant ed. e

3.2.4.1.4.2. Oher threats: Especially in,the drier,
comunities associated with steppes, potential'threats are
simlar to those discussed under G assland-Savannah, above
(trampling, invasion by annual grasses, and fire). Trampling is
al so potentially a major problem in noister comunities, alfLough
the lichens are usually not as brittle in such areas.

3.2.4.1.5. Representative species: T
Species of O adonia and Peltigera are domi nant or at least

t he nost abundant nacrolichens on soil, nbss, or hunus, in-all of

the forest zones in the region, although in a few |ocalized areas

in moister communities (e.g., sone ADi €S arandis forests) or
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certain kinds of drier habitats (e.g., .uniper conmmunities),
ot her macrolichens, or sonetines crustose species, may be
dom nant .

3.2.4.2. JUNIPERUS QOCCI DENTALI S ZONE (Franklin & Dyrness, 1973)

3.2.4.2.1. Habitat: Soil: Soil groups include Canborthids,
Hapl argi ds, and Hapl oxerolls; of these, Haplargids are the nost
conmmon. Surface soils are typically light-colored, coarse
textured (sandy loans), low inorganic nmatter (e.g., 1-4%) and
slightly acid. (pH 6.0) to neutral. Subsoils typically have white
cal careous or siliceous deposits on peds or rocks.

3.2.4.2.2. Distribution: Juniperus occidentalis is wdely
distributed in many areas of the E. Plateaus and Hills, OR.and
edges of adjacent provinces in OR  However, J. occidentalis
forms a distinct zone mainly in' sone areas of the High:Plateau.
Li chens were 'collected from several such areas (870-1000 m
Deschutes Co.; 600 m Gant Co.; ca. 1000-1100 m Harney Co.).
However, many nore collections were nade from various other areas
(Deschutes, Kl amath; and Lake Counties) where junipers were an
important part of the vegetation, but where Artemisia spp. and
often Pinus ponderosa were al so abundant, and from severa
collecting localities where the vegetation was described only as
"high deserttould be in areas with either junipers or
sagebr ush. : '

3.2.4.2.3. Role(s): Leptochidiun albociliatum and (at- [ east
in areas where Pinus ponderosa or other conifers are al so
present), species of _Collenm, _Leptogium or the Peltiaera canina
group (especially P._rufescens and P__ponoiensis) are nitrogen-
fixers likely to occur in juniper conmunities.

3.2.4.2.4. Representative species: Because of the vagueness
of the label data, it is difficult to reliably determ ne which
species are actually representive of lichen communities within
the zone per se. Many of the species (e.g., _Lentochidium
al bociliatum species of Caloplaca, Candlariella, Catapyvrenium,

.Cladonia, Dinloschistes, and Phvsconia, and vagrant forns of
Dernmatocarnon) are also common in sagebrush areas |acking

j uni pers. However, other species (e.g., Lenraria spp.
Qchrolechia upsaliensis, and Phaeophyscia decolor, Psora
nipponica, Xanthonarneli | or nSi and Xanthoria eleqans),
have not been found in pure sagebrush areas, are common at higher
el evations, and usually grow (directly or indirectly) on cliffs
or outcrops. These lichens are likely to prefer the relatively
cool, moist, and rocky sites or mcrohabitats where junipers (and

often conifers) predomnate. Additional l|ichens found at sites

where conifers as well as junipers are present include Buellia
apillata, Megasoora verrucosa, Psora globifera, P. nontana, and
Toninia aromatica. An apparently rare undescribed fruticose
Aspicilia was found at one site, at the edge-of a Pinus nonderosa
st and. Many of the lichens in juniper (or sagebrush) comunities
at least initially grow on nosses (often over rock on steep north
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faces) or on decaying vegetation (e.g. Festuca clunps); in Oegon
this includes species of Buellia, caloplaca, Candelariella,
Cladonia, Diploschistes, Leptochidium Lentosium Megaspora, and
Qchr ol echi a. G her lichens apparently do occur on bare, sandy or
gravelly soil; these include species of Catapyrenium, Collenn,
Peltiaera, Psora and Toninia. However, at least in the Geat
Basin of northwestern Nevada (Ryan-and. McWhorter, unpublished
.data), Psora!spp.-.(especially P. cerebriform s) appears to always
start on saxicol ous nosses (Grimmia),.:which may provide nore
stability for.colonizing, nore noisture, or perhaps even organic
nutrition duringearly stages of growth; the noss often becomes
obliterated by'the lichen, such that the latter appears to be.
growing on bare soil.
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3.2.4.3. YELLON PINE ZONE (Lyons, 1971). PINUS PONDFROSA ZONE
(Franklin & Dyrness, 1973)

3.2.4.3.1. GENERAL

3.2.4.3.1.1. Habitat: According to Lyons (1971), this zone
occurs at 540-960 min 'WA, the climate is relatively arid with
hot sunmmer days and freezing w nter te eratures annual rainfall
ranges between 6 and 20 inches. Soil: following information
comes from Franklin & Dyrness (1973): = nnndprnca prefers
coarse-textured, -sandy soils. At |ower elevations, Haplunbrepts
are the nost common soils; surface soils are generally sl|ghtl?/
acid, and reaction often becones nore' neutral w th depth. Soil's
on noister, cooler sites may have noderately thick accunul ations
of duff and litter; these soils range from slightly to noderately
acid, and are generally classified as Haplorthods. There are al so
large areas of immature regosolic soils, particularly in the
pum ce plateau of south-central Oregon; thin A horizons have
moderate to low organic content; the soils are coarse-textured.

3.2.4.3.1. 2. Distribution: E Slope of Cascades (OR
sout hern WA), adj acent areas of the Colunbia Plateau, WA and E.
Pl ateaus and Hills of OR southern edge of Northeast WA
Mount ai ns; and edges of N E Muntains of OR

3.2.4.3.1.3. Role(s): Species of Leptochidium Leptosium
and Peltisera, found in this zone, are nitrogen fixers..

3.2.4.3. 1. 4. Representative species: For the zone as a
whol e, species of Peltigera and (O adonia, often associated wth
each other, are the domnant |ichens on soil or noss.

3.2.4.3. 2. UNSPECI FI ED COMMUNITIES (known or presuned to occur '
in the- _Pinus ponderosa Zone)

Distribution: Lichens were collected in unspecified Pinus
ponderosa forests (probably with Agropvron, Eestuca, or annual
grasses), near the border between Colunbia Plateau, WA and N E
Mountains, WA (ca. 700 m Spokane Co.), E Plateaus and Hlls, OR
(1290 m Klamath Co.), and N:E. Mountains., OR (1005 m Crook
Co.)-. In addition, there are several, other sites that are
presuned to be in this zone in E. Slope of Cascades, WA (910 m
kanogan Co.; 740-1050 m Chelan Co.), Colunbia Plateau, WA (Blue
Mountains of Asotin and Garfield counties), and E Pl ateaus and
Hlls, OR (Klamath Co. and Wasco Co.).

Representative species: Peltisera aphthosa occurred in three
WA sites (Garfield, Spokane, and Witman counties, all probably
in the Pinus ponderosa/8vBpilorocarposa t i o n .

D pl oschi stes "muscorum" and—Leptochidium albociliatum were found
at the Klamath Co. localities and at a presuned ponderosa pine
S|te in WA (Chelan Co.). Leptogium |jchenoides and Psora

ni pponi ca occurred in two ponderosa pine forests in OR (Crook Co.
and Klamath Co.); Psora alobifera occurred at the Crook Co. site.
chrolechia unsaliensis, and  various species of _d adonia
(especially the C__chlorophaea group), and Peltigera and
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Phvsconi a occurred at sone sites in WA and OR

3.2.4.3.3. PARTICULAR ASSOCI ATl ONS

3.2.4.3.3.1. Ppinus ponderosa/Agropyron spicatum Associ ation
Habi t at : Li chens definitely known to be in this comunity
were found in an open clinmax forest on a-gravelly till plain
(Cooke, 1955).
Distribution: Lichen collections were nade in Col unbia
Pl ateau, WA (600 m, Spokane Co: and 640-840 m Kittitas Co.).
Representative species: Peltigera rufescens and J adonia

spp. (C_chloronhaea, C_finbriata; C__alauca, and C.
scabriuscula) forma community at the Spokane Co. site studied by
Cooke (1955). Peltiaera collina (and QOchrol echia unsaliensis)

occurred at one of the Kittitas Co. sites; (O adonia cariosa
occurred at the other.

3.2.4.3.3.2. Pinus ponderosa/Symphoricarpos ASsSOCi ati on

Habitat: This association occurs on non-zonal soils,
including north-facing |oessal slopes or |oess-filled basalt
rubble, in the |east droughty steppe zones (Daubemre, 1992),
i.e., in apparently noister sites than the P. ponderosa/Agropyron
Associ ati on. The sites where lichens were studied by Cooke
(1955) were in noderately open climax forests.

Distribution: Colunbia Plateau, including the northeast part
"of the Blue Muntains (Daubenmre, 1992). Li chens were studied
by Cooke (1955) at two sites in Colunbia Plateau (northern plot,
600 m Spokane Co.; central plot, 750 m Witnman Co.). Li chens
have al so been collected in this association at three additional
sites in Wiitman Co. (one at 750 m in the sane general vicinity
as Cooke's plot).

Sensitivity: Gazing by livestock, and consequent invasion
by Poa pratensis, may be a problem but destruction of habitat
for agricultural uses is not (Daubenmre, 1992).

Representative species: In both sites studied by Cooke
(1955), Peltisera and _( adonia formed conmunities together
(Peltigera canina wth (C adonia dioitata in.the central plot, on
a north-facing slope; P. rufescens wth C_coniocraea, C.
disitata, C finbriata, and C_ _sinmulata in the northern plot, in
a shallow valley). Additional species found in the vicinity
include Peltiaera venosa and { adoni a. chl orophaea.

3.2.4.3. 3. M SCELLANEQUS COMMUNI TIES W TH PINUS PONDEROSA

Open Lari x occidentalis-Pinus ponderosa forest
Distribution: Lichens were collected in E Slope of
Cascades, OR (910 m Jefferson Co.).
Representative species: (adonia polvdactvla and C.
transcendens were found.
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Pinus ponderosal/ CercocarPus ledifolius comrunities

Distribution: Lichens were collected in E. Plateaus and
Hills, OR (1350-1380 m Klamath Co.).

Representative species: Lichens found at both sites were
species of Peltisera (P__didactvla at one site; P rufescens at
the other) and Joninia, Jadonia finbriata was found at the site
with P__rufescens.

3.2.4.3. 4. Rl PARI AN AND WETLAND COMMUNITIES W TH PINUS PONDEROGA

3.2.4.3.4.1. Pinus ponderosa-Populus tremiloi des woodl and
al ong creek

Distribution: Lichens were 'found in E. Sl ope of
Cascades,. OR (990 m Deschutes Co.)

Representative species: Peltigera canina was found on
nosses over soil under Populus; (Oadonia finbriata was found
on soil over rocks by the creek; Candelariella sp. was found
on noss over rock along the creek.

3.2.4.3. 4. 2. Pinus ponderosa- Popul us trichocarpa woodl and
along river

Distribution: Lichens were collected in E. Plateaus and
Hlls, OR (1290 m Kl amath Co.).

Representative species: Peltiaera spp. were found on
soil (P.__canina in noister areas, P__rufescens in drier
areas) .

3.2.4.3.4.3. Shrub-steppejneadow at edge of Ilake

Habitat: The trees in the general area included Pinus
ponderosa and Juniperus occidentalis in drier sites further
fromthe | ake, and Populus trichocarpa in wetter sites.
Shrubs in drier sites included—Arctostaphylos—patula;
Ceanot hus spp., Chrvsothamus nauseousus., and Ribes cereum

G asses included Agropyron trachvcaulum Aarostis alba
Bromus inernms, and Koleria cristata.

Distribution: E Plateaus'and Hlls, OR (1650 m Lake

Co.).

Representative species: Peltigera didactvla occurred on
soil in a raised area in the noist meadow next to the | ake;
P. rufescens occurred in drier areas anong- shrubs.
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3.2.4.4. MOUNTAIN FOREST (CANADI AN) ZONES (Lyons, 1971)

3.2.4.4.1." CGENERAL ,
3.2.4.4.1.1. Habitat: According to Lyons (1971), this zone

occurs at 900-1500 min Washington; w nter tenperatures range
bel ow freezing and snowfalls of 300 cm are not uncomon; - noderate
summer tenperatures are alleviated by dense forest shade, - the
cool ness of nountain creeks, and a considerable drop in. -
tmperature each ni aht. . S o -

3.2.4.4.1.2. .Distribution: E. Slope of Cascades (WA, OR),
Northeast WA Mountains, Northeast OR Muntains; and higher: peaks
in Colunbia Plateau (WA) and E. Plateaus and Hlls (OR). Lichens
have been collected,at nmany localities known or presumed to be in
nont ane forests. Most of these are in E. Slope of Cascades, WA
(ca. 700-1775 m kanogan. Co.; 350-1500 m Chelan Co.; 1630 m
Kittitas Co.; 760-1585 m.Yakima Co.), N E Muntains, WA (495-
1135 m Ferry Co.), and E. Sl ope of Cascades, OR (Wasco-Co.).
Sites at |ow elevations may be in riparian m xed forests; ones at
noderate elevations are'likely to be in the Pseudotsuga.zone but
could be in ponderosa pine forests; ones at high elevations are
probably in the Abies srandis zone, but ones at-the highest
el evations may be in- subal pine forests.

3.2.4.4.1.3. -Role(s): Mgjor nitrogen. fixers 'include species
of Leptogium - and Peltiaera, and sometinmes others (Neohroma
Pannaria, or Stereocaul on)

3.2.4.4.1.4. Representative species: For nontane forests in
general, species of Peltiaera (P__rufescens in drier areas, P:
didactvla and occasionally others, including P._aphthosa s. lato,
P. canina s. lato, P. collina, P. nmalacea, or P. _venosa in wetter
areas) and ( adonia (especially c cariosa, C _chloroohaea, €.
ecnocvna, C. finbriata, and various species in Section
Cocciferae) are the most widespread and frequent macrolichens on

soil, noss, or hunmus. At noister or higher elevation sites
(Abies grandis and A. concolor zones), Psoroma hypnorum occurred
on noss, &eorpriap . and Stereocaul on tomentosum occurred on

soil_or nmoss, and Trapeliopsis sranul osa .occurred on humus or
rotting wood: At one site (1585 m Yakima,K Co.), on the shore of

an island in a lake, dadina ransiferina occurred. I n several
areas at -low to noderate.elevations in N E..Muntains, WA, the
species- found (including Acarosnora schleicheri, _Dioloschistes

spp.,- and Phvsconi a muscigena) are typical of drier,, nore open
steppes or  shrub-steppes, but thelocalities are along rivers in
the regi on completely dominated by the Abies srandis and -~
Pseudot suaa zones.

3.2.4.4.2. UNSPECI FI ED MONTANE FORESTS

3.2.4.4.2.1. (probably Pinus contorta and/or Picea-engelmannii-
Abi es lasiocarpa) [E. Slope of.Cascades, WA: Roger Lake Trail,
Gkanogan Co., WA]
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Representative species: Solorina crocea (on bare mneral
soil) in sone areas, and (O adonia ecnobcvna in other- areas, were
conpletely domnant in sone areas along trail in the forest.
Peltisera spp. (P.__aphthosa s. lato, P. nmalacea, P _nenbranacea,
and P. spp.) were-also very abundant, nostly on nossy rocks,
including ones along a streamin an open area. O'her very common

species were Caloplaca tiroliensis, (dadonia chloronhaea, C..
$intiri atea, rPel €i aevba canina, u__| 0 n tomentosum, "and

Traoceliopsis aranul osa. Addi ti onal speci es included dadonia
cariosa., C. cenotea, C_ oleurota, C__sulphurina, Psorona
hypnorum, Rinodina bolanderi. and R__Spp. At least one- of the

Ri nodi na species is apparently i}n{descr’i‘ge_zc_i)' and may be rare..

3.2.4.4.3. PINUS CONTORTA ZONE - (Franklin & Dyrness, 1973)

"3.2.4.4.3.1. Habitat: The following information conmes from
Franklin & Dyrness, 1973: Pinus contorta has unusually w de
ecol ogical anplitude, thriving on wet, poorly drained sites., as
wel | as coarse-textured, droughty SOI|S buf it tends to occupy
the extremes. O imax stands are found on both well and poorly
drai ned pum ce soils; Soils:. A1l are Vitrndepts. Poorly dral ned
soils occupy |ow topography in basinlike depressions or areas
adjacent to intermttent streans; these soils have a dark-gray
sandy | om or-loam Al horizon under | ai n- by a |I81|’lt gray to white C
hori zon conposed of pum ce gravel and sand. better drained
sites, the pumice soil exhibits a thin, dark, grayish-brown,
| oany coarse sand Al horizon underlain by a yell ow sh-brown,
gravelly, loany coarse sand AC horizon which grades, in turn,
into relatively fresh, unweathered pum ce gravel and sands. The
pum ce soils of the area under consideration have sone
distinctive chemcal and physical properties (not specified by
Franklin & Dyrness--see Cochran, 1969, 1971, and Youngberg &
Dyrness, 1965)

3.2.4.4.3. 2. Distribution: The zone occurs in central parts
of E. Slope of Cascades and adjacent areas in E. Plateaus and
Hlls, OR.:

"3.2.4.4.3.3. Representative species: No terricolous or_
musci col ous lichens are definitely known to have been found InN

Pinus contorta forests in the region.. Al though at one site in E
Plateaus and Hlls, OR (1920 m K amath Co.) where Pinus contorta

was present within the Abies concolor Zone, several kinds of
lichens occurred on soil or noss (nostly over rock on steep.
faces), they were not necessarily associated with' P. contorta;
however, all of them (except Pannaria praeternissa) are also

comon in juniper, sagebrush, or ponderosa pine comunities. In
the one Pinus contorta' stand | have studied, on a nudflow (Wst
Sl ope of Cascades: Skagit oo ),, species of Peltiaera and

St ereocaul on occurred anobng nosses in relatively drier, open
areas.
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3.2.4.4.4, PSEUDOTSUGA MENZIESII ZONE (Franklin & Dyrness, 1973)

3.2.4.4.4.1. GENERAL

Habit at: Soil noisture conditions are nore favorable than in
the Pinus ponderosa zone (Franklin & Dyrness, 1973).

Distribution: E. Slope of Cascades, WA and north and central

OR, N.E. Muntains,. WA, and N.E. Muntains, CR --In addition to
the 'site mentioned below, |ichens were collected in -several n xed
forests which-Pseudotsusa is definitely known to be a major
conponent of' the vegetation: Col unbia Pl ateau, WA (1100 m,
Wi t man' Co.) and N.E.- Mountains- of -OR (600 m, Wallowa Co.).

3.2.4. 4. 4._ 2. MISCELLANEOUS FORESTS W TH__PSEUDOTSUGA MENZ| ESI |

3.2.4.4.4.2.1. Pseudotsuga-Pinus ponderosa forest
"Representative species: On noss over rock-at the two sites
i n-Whitman Co. ; Leptogium californicum occurred, and may formits
own' communi tythere, as Leptogium "lichenoides" does in‘-Idaho; at
one of these sites Peltigera aphthosa s. lato, P. canina, and
Neohrona parile grew and nmay have forned a community,-and
Leoraria neslecta also occurred. On disturbed soil at-the l|atter
site, P. venosa was al so found. Leptogium |ichenoides also
occurred at-the Wallowa Co. site.

3.2.4.4.4.3. PARTICULAR ASSOCIATIONS: -Pseudotsuga
menziesii/Physocarpus mal vaceus Association

Habitat: The site where lichens were-collected was a dense,
near-climax forest, on a |evel bench at the botttom of an -east-
faci ng' sl ope.

Distribution: Cooke (1955) studied lichens at one site in
Col unbia Pl ateau, WA (northern plot; 600 m Spokane Co.).

Representative species: Once again, species of Peltigera and
A adonia fornmed a conmunity: P. aphthosa s. lato and P. rufescens

were associated with ¢, chlorophaea, C._diaitata, C_finbriata
C. ochrochlora, and €. scabriuscul a.
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3.2.4.4.5. 7TsucA HETEROPHYLLA SERI ES
3.2.4.4.5.1. ABIES GRANDIS ZONE (Franklin and Dyrness, 1973)

3.2.4.4.5.1. GENERAL

Habitat; The following information conmes from Franklin &
Dyr ness, 1973: Soil: generally.exhibit mniml developnment but
are relatively, deep, largely due to accumulations of vol canic ash
throughout mich of the zone's range. The dom nant soil.processes
are podzolic, and typical soil great groups are Haplorthods and
thlunbrepts V'trandepts (regosolic soils) with A-C profile
sequences in pumice or ash parent materials are also conon.. Thin
(2-5 mm), null-type hurmus layers are typical along with
relaticely thin,- brown or dark-dark-brown, weakly to.noderately
acid A horizons. Conti nuous bl eached A2 horizons are not
common. day eluviation .is nmininmal in, B horizons which are'
di stingui shed primarily by color.

pistribution: E. "Slope of Cascades, WA and north and central

OR, N E. Muntains, WA, and N.E. Nbuntains, OR.

3.2.4.4.5.2. PARTICULAR ASSCCI ATI ONS: Abies grandis/Pachistima
myrsinites Association

Habitat: The site studied by Cooke-(1955) is a dense, near-
climax forest, on a northeast-facing sl ope.

Di stribution: Cooke studied |lichens in Colunbia Plateau of.
WA (northern plot, 660 m Stevens Co.).

REpresentatlve speC|es Peltiaera aphthosa s. lato was the
only lichen on soil. .
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3.2.4.4.6. ABIES CONCOLOR ZONE (Franklin & Dyrness, 1973)
3.2.4.4.6.1. Habitat: Soil: Sites in the pumice reg|on are

di sti ngui shed from A. arandis Zone by Al -AC C sequences;

“horizons average only 30 cm thick; they are generally sl i ght ly

acid (pH 6.2) with 8-9% organic matter (Franklin & Dyrness,

1973).

v) 3.2.4.4.6.2. Dpistribution: E. Sl ope of Cascades;' southern
OR (lichens-collected at 1635 m Klamath Co.) and adjacent.parts
o f E. Plateaus andOR.(lichens collected at.many
localities, 1600-2100 m Lake Co.). At the Lake Co. sites,. plnes
recorded as.P. contorta, but probably-nore likely to be P.
ponderosa. were often present or even co- dontnant,,nany of the
lichens on-soil or noss -were collected in riparian sites, where
har dwood trees or shrubs may. have predomi nat ed.

3.2.4.4.6.3. Role(s): Leptogium spp. and Peltisera spp. are
the mgjor nitrogen-fiyers.

3.2.4.4.6.4. REpresentatlve SpeCIeS. In E. Plateaus and
Hills of OR, Caloplaca junocermanni ae, Candelari el la terriaena,

Cladonia chlorophaea, C._finbriata, Lepraria neglecta, L. spp.

Lept oaium |ichenoi des, _Peltigera canina, P collina, P.
rufescens, Phvsconia.detersa, P. nuscigena. and Psora'niprniQa
are the nost common |ichens on soil or.npss; additional species
i nclude d adoni a coniocraea, . Leptogium saturninum, ' Pannaria

praetedrmissa, Pektisera di dgctvlil i perai sidiosa,
Placvnthiella uliainosa, EQlMthdlum nmuscicola, and Toninia sp.

Species found at the one site in .E. Slope of Cascades, OR (on
noss over large. rock outcrops |n a-lava field surrounded by

forest) were i1l C finbriata, lepraria
neglecta, L. sp., and Psoroma hvnnorum.

3.2.4.4.7. TSUGA HETEROPHYLLA ZONE (Franklin & Dyrness, 1973)
Habitat: Major soil great groups are Hapl orthods,
Cryorthods, .and Xerochrepts, including some soils with gleyed
subsoils (Franklin & Dyrness, 1973).
- Distribution: Mostly west of-the Cascades,' and in northern

Idaho, but present in the northeast corner of N E. Mountains of
WA -

Tsuga heteroghxlla/Pach1st:una mvrs:.n:l.tes Assoclatlon
-Distribution: Lichens were collected in N.E. Mountains of WA
(1000 m, Pend Oreille Co.) . : S B
Representative species:. Pelthera canina was -found on soil
near the nouth of a |inestone cave.
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3.2.5. SUBALPI NE FOREST- TUNDRA (Vitt, et al., 1988)
SUBALPI NE ZONE (Lyons, 1971)

FORESTS, AND TI MBERLI NE VECETATION (Franklin & Dyrness, 1973)

3.2.5.1. GENERAL

3.2.5.1-1. Habitat: This zone, according to Lyons (1971},
occurs at 1500-2100 min WA, winters are long and severe wth
snow depths ranging to 20 inches; heavy spring rains with
swirling msts'are conmon, leaving only a short summer season
with its sunny days and chilly nights; snow usually arrives by
m d- Novenber .

3.2.5.1. 2. Distribution: E. Slope of Cascades, WA (lichens
collected in Klickitat and Yakima Co.); E. Slope of Cascades, OR
and to a limted extent on higher peaks in other provinces,
including N.E. Muntains of OR (lichens collected at 1575-1800 m
Wallowa Co.).

3.2.5.1. 3. Representative species: Too few collections
have been nade at sites definitely -known to be subal pine to draw
many concl usi ons about the: |ichen comunities. Lichens found in
presumed subal pine sites, and quite likely to occur in subal pine
areas, are listed below, by province and subprovince.

3.2.5.1.3.1. E. Slope of Cascades, WA

North Cascades: In high elevation sites in the North
Cascades, the follow ng species, which occur both in alpine
areas and in | ower elevation conmunities, have been found,

and are ones nost likely to' also be present in subal pine
areas: Caloplaca iunsernmanniae, C 'stillicidorum ni
cariosa, C coccifera, C ecnocvna, C__pvxidata, Lepraria
neglecta, Ochrolechia wupsaliensis, _Peltiaera aphthosa s.

lato, P. canina, P. _mmlacea, P rufescens, Phvsconia
nmusci oena, Psora ni pponica, Psoroma hvonorum Solorina

crocea, and Stereocaulon tomentosum In addition,
| cmadoohila ericetorum (on noss, hunus, or rotting wood) and
Peltiocera venosa (on soil), which are not likely to occur in

al pine areas occurred in sone presuned subal pine sites.
Central Cascades: At presuned subal pine sites in the

central part of E. Slope of 'Cascades, WA, Mycobilimbia sp.

("Lecidea sanquineoatra"), Peltiaera didactvla, and P.

venosa were found on soil, Psoroma hypnorum occurred on
noss, and Trapelioosis granulosa was found on noss, hunus,

or rotting wood.

3.2.5.1.3.2. E. Slope of Cascades, OR

Terricolous or nuscicolous |ichens have apparently not
been collected in the few subal pine areas that occur in E
Sl ope of Cascades, OR By analogy with the North Cascades,
in subal pine areas in the northern and central parts of the
province (e.g., east sides, of M. Hood, Hood R ver Co., and
Three Sisters, Deschutes Co.), lichens mght be expected to
occur in Phvllodoce enpetriforms dwarf shrub conmmunities,
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and further south (e.g., Crater Lake area, Klamath Co.), in
Carex breweri snowbed conmuniti es.

3.2.5.1.3.3. E. Plateaus and Hills, OR

In this province, |ichens have not yet been collected
in the few areas that could be considered subal pi ne (highest
el evations in the Gearhart W/I| derness and Wrner-Muntai ns,
and tinberline areas on Steens Muntain). However, many of

the lichens found on soil, moss, or hunus-at low to
noderately high elevations in the province are known to be
common in alpine and subal pine areas el sewhere, and m ght be
expected to occur in subal pine areas here also.

3.2.5.1.3.4. NE Muntains, OR
In NNE. Mountains, OR in a high elevation m xed

conifer forest (with Pidea enaelnmannii, and probably Abies
| asiocaroa) in dadonia cariosa occurred on disturbed soil
along a trail, Collema sp. was found on soil along a stream

Lecidea sp. and Mvcobilinbia berenseriana were found on
hunus, and Peltigera aphthosa s. lato and Psorona hvonorum
were found on nbss over rocks.

3.2.5.2. FORESTS: ABIES LASI OCARPA SERIES

3.2.4.2. 1. ABI ES LASI OCARPA ZONE (Franklin & Dyrness, 1973)

3.2.4.2.1.1. GENERAL

Habitat: Zonal soils are generally Cyorthods or Haplorthods
with well-devel oped but relatively thin nor hunmus |ayers;
regosolic and lithosolic soils are also common in sone
localities; soils are nore acid than in the |lower forested zones-
-typically pH 4.5-5.9 (Franklin & Dyrness; 1973).

3.2.4.2.x.2. Abies lasiocarpa/Menziesia ferruginea AsSsoOcCi ation
(Daubenm re & Daubemre, 1968)
Distribution: Lichens were collected in N E Muntains, WA
(1800+ m Pend Oeille Co.).
Representative species: Cetraria islandica was found on soil
anong nosses. .

3.2.5.3. SUBALPINE MEADONS (Franklin and Dyrness, 1973)--No
i chens have been identified from soil or moss in areas
definitely known to be subal pi ne neadows, but sone of the
communities where lichens have been found.in alpine areas also
extend into the high subal pine. By analogy with the al pine
communities in the North Cascades (see below), |ichens m ght be
expected in at |east a few subal pine nmeadow communities, such as
t he ones bel ow.
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3.2.5.3. 1. Carex breweri snowbed Communities:

Distribution: These communities have been found on
subal pine pumce flats in E Slope of Cascades, OR (Crater
Lake).

Representative species: (adonia ovxidata and leoraria
neslecta mght be expected to occur on soil.

3.2.5.3.2. Phvllodoce empetriformis Dwarf Shrub
Communities:

Distribution: These communities have been found in
subal pine areas in E. Slope of Cascades, OR (Three Sisters).
Representative species: Leoraria nealecta mght be

expected to occur.
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3.2.6. VI. ALPINE TUNDRA (Vitt, et al., 1988)
ALPI NE ZONE (Lyons, 1971; Franklin & Dyrness, 1973)

3.2.6. 1. GENERAL.

3.2.6.1. 1. Habitat: According to Lyons (1971), this zone
begi ns anywhere from 1500-2250 min WA (but nostly 1950-2100 m or
hi gher on the E. Slope, according to Arno, 1984), extending up to
the'tops of the nountains; winters are severe, with snowfalls up
to 9 m snow may blanket the ground until early summer and arrive
again in Cctober; although summer days may be conparatively warm
there is a sudden decrease in tenperature once the sun goes down.

3.2.6.1.2. Distribution: E Slope of Cascades (WA, OR);
scattered and restricted in nmany areas, but a "major |ife zone"
in the North Cascades. In the southern parts of the OR Cascades
nearly barren pumce flats tend to replace the noist neadow and
shrub comunities found towards the north (Arno, 1984). Al pine
areas also occur in the Northeast WA Muntains, the Northeast OR
Mount ains (Blue Muntains and Wallowa Muntains), and a few areas
of the Eastern Plateau of OR (e.g., Gearhart WI derness, Warner

Mount ai ns, and Steens Muntain).

3.2.6.1.3. Rol e(s): Terricolous and muscicolous |ichens are
often a relatively major part of the vegetation in alpine areas;
nodi fication of soil properties, nitrogen fixation, and other
functions are likely to be inportant.

3.2.6.1. 4. Sensitivity: Tranpling, and inundation by nud,
in heavily used areas, are likely to be serious threats. Air
pollution could be a factor in areas in the Cascades where air
noves up from mgjor west side urban centers.

3.2.6.2. PARTI CULAR PROVI NCES

3.2.6.2. 1. E. Slope of Cascades, wA (N Cascades) (Douglas &
Bliss, 1977):

3.2.6.2.1.2. . Snowbed comuni ti es:

Antennaria |anata conmunity: Habitat: Snowbed habitats
simlar to those of the Carex niaricans type, but becones
snow-free 2-4 weeks earlier (late June to late July), and
soils better drained, becomng drier during |ate sumrer
2000-2200 m Al aspects.

Representative species: Lepraria neslecta (dom nant);
Cetraria islandica (fairly inportant); smaller anounts of
d adoni a_ovxi data, Peltigera canina s.' |ato, _Stereocaul on
alpinum, Trapeliopsis sranul osa. and ot hers.

Carex breweri comunity--Habitat: snowbed, mainly in
concave sites; well-drained; snowfree by the latter.part of
July; becone dry during |ate sunmer. 2100-2300 m Al
aspects.
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Representative species: Leoraria nealecta (domi nant);
Cetraria islandica fairly inportant); smaller anmounts of
Ol adoni a _pvxidata, Solorina crocea, Thamolia spp., Cetraria

aculeata, dadina nmtis, Flavocetraria nivalis, and traces
of others

Carex capitata community--Habitat: Snowbed; at higher
el evations (2300-2450 n); level to.sli ghtly concave sites,
of ten-wi th hummocky topography | east snow accunul ati on,
first to becone snowfree. (June); soils, due to drainage
from upslope, remain noist well into the sunmer. aAll
aspects.

Representative species: (ladonia ovxidata and Cetraria
ericetorum fairly inportant; smaller anounts of Peltisera
canina s. lato, Thamolia spp., and others

3.2.6.2.1.3. Dwarf shrub communiti es:

Phvl | odoce enpetriformis community--Habitat: In slight
snowbank depressions in the |ower alpine zone; snow nelts in
early June to early July. 1750-2150 m Sout h- f aci ng.

Representative species: Leoraria neglecta and (adonia
squamosa V. subsquamosa fairly inportant; smaller anmounts of
ot her s.

Phvl |l odoce ulanduliflora comunity--Habitat:, In
somewhat protected habitats, on all aspects and soils
ranging from well drained, on snooth slopes, to nore poorly
drai ned on hummocky terrain; snowmelt occurs in early to
| ate June. 1800- 2400 m

Representative species: Cetraria islandica dom nant;
Leoraria neglecta fairly inmportant; snaller anounts of

Cladina nitis—Cadenia—coceifera; C_ qracilis, Peltiaera

cani na, and others.

Arctostaphylos uva-ursi community--Habitat: Soils
but ; .

general ly poorly devel oped, wel | drained; snowmelt from
ate May to m d-June. Cccurs sporadically, nore towards the
sout h. 1750~2250 m Sout h-f aci ng.

Representative species: Cetraria ericetorum the only
reasonably abundant species; mnute anmounts of several
ot hers present

Salix nivalis conmunity--Habitat: On level to
noderately steep, exposed, southern slopes; soils are
extrenmely rocky and often show indications, of frost action
(i.e., unsorted nets, frost-boils); snownel It is relativel y
early, generally occurring between md-May and early June.
1900- 2400 m Sout h faci ng.

Representative species: _Cetraria aculeata, C.
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islandica, Cdadonia sp., Leoraria nealecta, and Thammolia
spp. each sonewhat inportant; smaller anounts of
Fl avocetraria nivalis and others

Salix cascadensis comunity--Habitat: On gentle slopes
or level sites of all aspects; often in snowbeds, which
become snowfree later (early June) than those on exposed
sites, but have good drai nage and becone quite dry. 1900-
2450 m
Representative species: Cetraria islandica and Lepraria
neslecta fairly inportant; smaller anounts of ClLadonia
pvxi data, Peltisera canina s. lato, and others

Dryas octopetala community--Habitat: On slight to
noderate slopes of all aspects; soils usually well-drained
poorly developed; snowmelt is relatively early (early to
| ate May). 2100-2450 m Lichens are frequent but of |ow
i mportance.

Representative species: Rather snmall| amounts of

Stereocaul on alpinum, Cetraria aculeata,' Thamolia spp., and
Cetraria islandica, and others

3.2.6.2.1. 4. Dry graminoid conmuni ti es:

Danthonia internedia comunity--Habitat: On noderate

to steep slopes in lower alpine; well drained, receive
noi sture from upslope for nuch of the sunmmer; snownelt takes
place frommd-May to early June. 2100-2350 m Al
aspects. ‘

Represent ative species: Cetraria islandica and Cladonia
pvxidata relatively inportant; snaller anmounts of Thammolia
spp., .Cetraria ericetorum and others

Cal anpsrosti s purpurascens conmunity--Habitat: At
hi gher el evations (over 2250 m, on noderate to steep
sl opes; well drained, often rocky; snow accumulation is
slight, with snowmelt occurring relatively early (April to
early May). . Southwest-facing.

Representative species: Cetraria aculeata, C.
ericetorum C. islandica, and (adonia pvxidata fairly
important; smaller anobunts of Flavocetraria cucullata, F.
nivalis, Thammolia spp., Ochrolechia-upsaliensis, and others

-carex phaeocephala community--Habitat: On noderately
steep to steep upper slopes, well drained, on southerly or
sonmetinmes northerly aspects; snowmelt occurs in Muy. 1850-
2400 m Rat her infrequent; intergrades with the next
conmuni ty.

Representative species: Cetraria ericetorum .Cladonia
pvxidata, and Thamolia spp. are fairly inportant; snaller
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anmounts of Stereocaulon alpinum Cetraria aculeéta, C.
islandica. and others

Carex secirpoidea 'var. pseudoscirpoidea community--
Habitat: On dry, well-drained slopes at all elevations and
aspects; beconme snowfree between md-April and early May.

2200-2600 m

Representative species: Cetraria ‘islandica and
Trapeliopsis granulosa fairly inportant; somewhat smaller
-amounts of ( adonia pvxidata and Peltigera canina; still
smal l er anmounts of Elavocetraria nivalis, Thamaolia spp.,
Cetraria ericetorum Cadonia. spp., and others

Carex nardina-commtinity--Habitat: On dry upper sl opes
of the higher peaks; 'shows no-aspect preference; w nter snow
cover is thin; snowmelt is relatively early (late April to
early May) . 2250-2600 m

Representati ve species: Oet raria aculeata and Thamolia
spp. fairly inportant; smaller 'ambunts of Candelariella sp.
Qchrol echia upsaliensis, Buellia elecrans, Q_adom_a_mm_dat_a_,
Lepraria nealecta, and others

Kobresi a myosuroides community--Habitat: On high (over
2250 n), well-drained, noderately steep to steep, dry upper
sl opes; exposed; essentially snow free nost of the winter;
shal | ow snow. accumulation is found only between the tufts of
Kobresia or anobng lowe earth hummocks. All aspects.
H ghest total cryptogam cover in the North Cascadi an al pine.
Represent ative species:. M_dﬁm and
Fl avocetraria cucullata, and to a slightly |esser extent
Cetraria islandica and C__ericetorum fairly inportant;
small er anmounts of FElavocetraria nivalis, ]hammu_a_spp
Cetraria. aculeata, Psorula rufonisra, and others.

3.2.6.2.1.5. Herbfield, fellfiled, boulderfield and
vegetation stripe conmmunities. 'Although no details are
gaiven, nany lichens undoubtedly occur on the ground in these
communities. -Habitat: Level or gently sloping summts wth
accunul ati ons of coarse rock detritus; essentially snow free
all winter;.frost has caused extensive breaking of the
bedrock. Herbfield comunity: Habitat: Total vascular plant
cover over 50% (probably few lichens present). Fellfield
comunity: Habitat: Vascular plant cover and rock or boul der
‘cover approximately equal. Boulderfield conmmunity: Habitat:
Rock or boul der cover over 50% Vegetation stripe commnity:
Habitat: Vascular vegetation arranged in'long parallel
strips, -2 mmapart; result from downslope soil and rock
creep.

3.2.6.2.2. E.Slope Cascades, OR
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Ecogroup terricol ous

Distribution: A pine areas are all on the border between
this province and the West Slope of the Cascades. Al though
I i chens have been collected at the summt of M. Hood (3370 m
Hood River Co.), and around MKenzie Pass (2400 m Deschutes
Co.), the only alpine area in this province from which
terricolous or nuscicol ous taxa have been identified is the
sutmit of Three Sisters (2730 m Deschutes Co./Lane Co.)

(1 mshaug, 1957).

Representative species: (dadonia pyxidata, Stereocaul on
botrvosum and S. ulareosum were the only macrolichens reported
fromthe summt of Three Sisters. By analogy with the North
Cascades of WA, lichens should be expected in Antennaria |lanata
communities on pumce areas along the crest of the Cascades in
south-central OR

3.2.6.2.3. N. E. Mountains, OR

Distribution: Inshaug (1957) reported |lichens from one
al pine area in this province (Summt of Eagle Cap, 2915 m Union
Co./Wallowa Co.).

Representati ve species: The only nacrolichen found on soil
or nbss was Peltigera canina.:
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Table 2 Distribution of "maj or terricol ous/ muscicolous |ichen species by

soil characteristics.

LI CHEN SPECI ES

Cetraria
acul eat a

C. ericetorum

C. islandica

Cl adoni a
cariosa

C. chl or oochaea

C. finbriata

C. pvxidata

Di pl oschi st es
Spp.

Leoraria neal ecta

Shal | ow

Lept ochi di um
al bociliatum

Leot osi um spp.

Mesaspor a
vVerrucosa

Cchr ol echi a
upsal i ensi s

Peltisera
apht hosa

P. canina

P. rufescens

SO L CHARACTERI STI CS

Dry Moi st
Deep Shal | ow
Loany
+
+
+ +
+
4
+
+ +
+.
+ +
+ +
+ +
+
+
+ +

Mbsses,
etc.

++

++

++

++



Veg Zones

Table 1.
Dyrness

HABITAT
FEATURES

Elevation (m)

Av. Annual
Precip.

Av. Summer
Precip.

Av. Annual
Temp. (°C)

Av. Summer
Temp .

Av. Max.
Summexr

Temp .

Av. Winter
Temp .

Av. Min.
Wintexr
Temp .

Av. Annual
Snow (cm)

{(rnm )

(mm)

Elevation
(1973) .

ARTR
30
to
1000

190-
389

24-
43
12
19-
25

28-

35

to
-5

to
-10

34-

136

and climate of major vegetation zones of Franklin

Shrub-Steppes

AGSP/FEID ARRI JUOC PIPO

30
to
120

200-
250

23-
44

12

23-
24

31-

33

0

-3
to

34

450 450
to to
775 1400
360- 280
600
75
9
20
28
-2
-5
102

15

760
to

1400

200-

312

26-
32

15

VEGETATION ZONE
Forests

PICO
600 1200
to to -
2000 1525
355~ 350-
760 700
41- 56-
94 66

66—

8
16- 1l4-
20 16
26~ 27~
32 31
=3 -3
to to
-5 -4
-8 -11
to
-11
141~ 417
252

100
to
1350.

27-
30

PSME ABGR/ABCO
1100 1650
to to
2000 2000
632-

1157
43 -
115
6_
8
18
25-
29
-1
to
-5
-5
to
-10
231-
450

TSHE

800
to
1200

560-
1700

ABLA
1300

to
1700

13-
16

500



i fe zones

Al
-~

Table 2. Distribution of major. terricolous/nuscicolous |ichen species by
life zone.

LI CHEN SPECI ES LI FE ZONE _
Sage- Bunch- Yel | ow Mont ane Sub- Al pine

brush — Gass--+ Pine ___Forest_——alpine —T

Cl adoni a ,

finbriata + + + +++ + +

Cl adoni a

vai dat a ++ ++ + + + + +

D nl oschi st es

muscor um + + + + +

Leptochidium

al boci liatum + + + +

Megaspora

verrucosa + + + +

Cchr ol echi a

uosal i ensis + + + + +

Peltiaera

aphthosa + + ?

Pelti sera

canina + + + ?

Pelti sera

ruf escens + + + + ? +

3



Veg Zones

Tabl e 3. Distribution of major terricolous/muscicolous |ichen species by
vegetation zones of Franklin & Dyrness (1973).

LI CHEN VEGETATI ON ZONE
SPECI ES Shr ub- St eppes Forests

ARTR AGSP/FEID JuocC PIPO PlI CO PSME ABGR/ABCO TSHE ABLA Al pi ne
d adoni a
finbriata + + + + + + + + +
C._Dvxidata + + + + + + + + + +

Di pl oschi st es

Spp. + + + + ?

Lept ochi di um

al bociliatum + + + + + + +

Lept osi um spp. + + + + + + + 2

Megaspora

Verrucosa + + + ? 2 > , 2

Ochrol echi a

uosal i ensi s + + + + + +

Pelti aera

apht hosa + + ? ? ?

Pelti aera

canina + + ? ? ? ?

Pelti sera

ruf escens + + + T+ ? 2
4,



Saxicolious 1

3.3. SAXICO.QUS LICHENS

3.3.1. GENERAL
3.3.1.1. OVERALL

3.3.1.1. 2. Habi t at : The ecological factors affecting saxicol ous
lichens are often inferred from parameters that are nore easily
observabl e or' measurable than the actual conditions of noisture
light, and tenperature (the effects of which may be difficult to
separate).

3.3.1.1.2.1i. Slope: Many |ichen species show various
degrees of preference for the slope of the rock surface.
Especially noticeable are species restricted to or.characteristic
of steep or vertical, or overhanging surfaces. Species on
overhangs (and to sone extent on steep or vertical surfaces) are
protected from stong heat or light (critical in hot, dry, open
areas), but also from precipitation (inportant for sone species
in noister areas). .

3.3.1.1.2.2. Aspect: In arid or seni-arid areas, and in
warm sunny sites, |ichens tend to be nore abundant on shaded
aspects. Wiere dew contributes to the npisture source, noisture
will be retained |longer on the northern and western exposures
protected from the nmorning sun (in the northern hem sphere). In
wet or humd areas, and in cool, shaded sites, the reverse of the
above is wusually true.

3.3.1.1.2.3. Moi sture: Saxicolous lichens range from a few
that require constant or periodic subnmersion to those that occur
in mcrohabitats never exposed to direct wetting..

3.3.1.1.2.4. Lisht: Athough the effects of light are
difficult to separate from those of noisture and tenperature,
some species are known to have definite requirenents or
tol erances for various degrees of illumnation. |[jchens are
absent fromextrenely shaded areas (e.g., inside caves).

2 3.3.1.1.2.5. Temperature: Sone species can wthstand

consi derable extrenes of heat, cold, or both; especially when
they are dry; others prefer noderate tenperatures

3.3.1.1.2.6. Nutrients and pH: NMany lichens have fairly
characteristic or restricted preferences or tolerances for
different levels of enrichment from birds, animals, or
ant hropogeni ¢ sources. This often results in distinct zones or
nosai cs. For sonme species, requirenents for nutrients (whether
nitrogen, calcium phosphorous, or other elements) or |owered pH
often seem to override other factors, al|owing such species to
occur in a very wide range of habitats, wherever enriched (or
sonewhat al kaline) conditions occur. Qther species are
i ntol erant of such conditions.

3.3.1.1. 2. Rol e(s):

3.3.1.1.2.1.  Watherins of rock: The main contribution of
nost saxicolous lichens, and the best known aspect of their
ecology, is in weathering the rock and.formng soil. Organi c
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acids from lichens etch the rock, and crustose l|lichen thalli or
rootlike structures from them penetrate cracks and hel p break
down the rock because of alternating swelling and contraction of
the lichen tissues in response to changing noisture conditions.
In the advanced stages of |ichen succession on rock, when
macrol i chens form a thick, |oose mat over the rock surface, this
mat accunul ates plant debris, dust, and noisture, probably
occasionally:acting directly as a seedbed for vascular plants,
and eventually lichens-falling off the rock or falling with parts
of the rock contribute nutrients to the soil. The weathering and
soi | -produci ng processes also involve various interactions of
lichens with bryophytes and occasionally pteridophytes (e.g.
Selasinella); e.g. in some cases weathering by lichens nay
facilitate colonization of these ot her plants, while in other
cases nosses can facilitate establishment by |ichens, and all of
these kinds of plants nodify and contribute to soil proPertles
3.3.1.1.2.2. Other phvsico-chemical effects: l
known about other ecological functions of saxicolous I|ichens.
Li chens may affect-the habitat of vascular plants by absorbing
noi sture and nodifying the chemstry and nutrients in water
running off the rocks onto the soil. It is also.conceivable that
i chens mght have other influences on physcial conditions in the
ecosystem in sone cases (e.g., Where light-colored rocks are
heavily col oni zed by dark-colored i chens, or vice-versa).
Al though various nitrogen-fixing lichens frequently are found on
rocks, these species are usually growing on noss or soil rather
t han dlrectly on the rock.
3.3.1.1.2.3. Biological functions; Lichens on rocks
undoubtedly provide nutrition and habitat for invertebrates and
m croorgani snms. Sonme of the larger foliose lichens (e.g.
Unbilicaria ssp.) may be eaten occasionally by manmmals, though
probably only in desparate circunstances.

3.3.1.1. 3. Sensitivity: The nature and degree of sensitivity of
saxi colous lichen conmunities vary with the type of ecosystem and
speci es conposition. Li chens on rocks in deciduous woodl ands and
nontane forests are probably the ones nost likely to be strongly
affected by human activities.
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3.3.1. 2. SPECI AL HABI TATS

3.3.1.2. 1. PARTI CULAR TYPES OF HABI TAT FOR LICHENS (PRI MARILY ON

VOLCANI C ROCK), FOUND I N ALL ZONES. )
3.3.1.2.1.1. Rocks neriodicallv subnerqed or exposed to
seepage .or runoff: Al though these kinds of habitats, and
sonme |lichen genera found in them (e.g., Dermatocarpon and
Staurothel e) occur over a very w de range of zones, nost of
the species, .and ecol ogical considerations (especially for
the nore truly aquatic communities), are treated under the
di scussion of Dry Coniferous Forest.__Dermatocarnon spp. (D.
mniatum D._ reticulatum and others) occur in a wde
variety of mcrohabitats; ranging from stream beds to cracks
in vertical -1edges exposed to seepage, -in both wet and dry
areas. Lecanora Dseudonellea is comon and characteristic
in many areas in the lower, drier zones, usually on snal
rock flows on gently sloping surfaces, but it can also occur
on shaded cliffs in some areas, including oak woodl ands,, and
extends up into open areas in nontane forests bel ow the
subal pi ne zone.

3.3.1.2.1.2. Vertical or overhanging surfaces of cliffs or
other large rocks (with weak to noderate nutrient enrichnent
from external sources):

Representative species: The bright greenish yellow
Acar osoora "chlorophana" is the nost w despread, common, and
obvious lichen on relatively exposed cliffs in open areas at
all elevations. Species of Caloolaca or Xanthoria are also
conspi cuously abundant on cliffs, but their distribution is
probably determined nore by nutrient conditions (see bel ow).
O her species that are frequent on steep to overhangi ng
surfaces in a wde range of zones include Lecanora rupicola,
Unbilicaria spp., and Rhizoplaca melanophthalma, although. at
| east the latter species is also quite commbn on-gentle to
noderate slopes. Many other species also occur in such
habitats, but are |ess common and conspi cuous, and are
nostly restricted to certain zones.

3.3.1.2.1.3. .Pebbles, gravel., or other small. |o0ose rocks

Representative species: Aspicilia spp., Lecanora
polytropa, Lecidea spp., Staurothele spp., and Merrucaria
spp. are common crustose |ichens. Speci es of _Dernatocaroon
and Xanthoparmelia, and sonetines Rhizoplaca melanophthalma
are anong the foliose lichens that occur.

3.3.1.2. 1. 4. Rocks nutrient-enriched bv external sources:

Representative species: Species of the "orange lichens"
(especially Caloolaca saxicola and Xanthoria spp.) generally
show strong preferences for high levels of enrichnment, and
often occur towards the tops of rocks. O her species, such
as Lecanora muralis, and especially species of
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Candelariella, Phvscia s. lato (including Phaeophvscia and
Phvsconi a) and Rhizoplaca, and some 'brown species of

Acarospora, prefer nore noderate |evels of enrichnment, and
al so occur in a very w de range of zones.

3.3.X.2.1.5.: outecrobs_or houlders (not notably nutrient-
enriched):

Representative species: Species -of Aspicilia, lLecidea,
(especially the "brown" Lecidea atrobrunnea and L.
cascadensi s conpl exes)., and. Rhizocarpon spp. are al nost
ubi quitous and often conpletely dom nant, -in npbst zones.
Label data from one site suggest that Dinelaena species and
Xant hoparnelia species, both found nostly in the drier zones
or comunities, may actually be sonewhat intolerant of
nutrient enrichment .

3.3.1.2.1. 6. Mossy rocks, or crevices or pockets where soi
accunul ates: Representative species: Species of__{ adonia,
Leot ochidium Leptogium, Peltiaera, Phvsconia, Stereocaulon,
and others often occur indirectly on rock, but are nostly
treated in the section on terricol ous/ nuscicol ous species.
Sone species, especially of Parnelia and Xanthooarnelia, can
occur directly on indirectly on rock, and where the | abel
data are not explicit, are treated under both categories
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3.3.1.2. 2. PARTI CULAR ROCK TYPES: Maps and other information on
the geology of the region is available in the Atlas of the

Paci fic Northwest, the Geological Highway Map: Pacific Northwest
Regi on, and ot her sources. Most of the rocks in all the
provinces of the WV OR part of the Colunbia Basin are vol canic
(primarily basalt). Therefore the nore limted areas of other
rock types are likely to have nore unusual kinds of |ichens.

3.3.1.2.2.1. 8iliceous rocks:

3.3.1.2.2.1.1. Volcanic rocks. The ecology of lichens
on basalt, andesite, etc., is discussed separately. Basal t
or lava are dom nant in nost provinces, while andesite is
abundant in sone areas (e.g., central part of E Slope of
Cascades of WA); the differences-anong these types are
.probably negligible in ternms of, |ichen ecol ogy. On the
ot her hand., pum ce (dominant - in the south-central part of E.
‘Slope of Cascades, OR, and adjacent E. Plateaus and H s,
OR) can be expected to have a sonewhat unusual |ichen
veget ati on. (probably depauperate due to the dry conditions
or perhaps the properties of the rock, but with a few
species not found on other rock types). Representati ve
speci es: Few col | ecti ons have been made on pum ce; at | east
one species, Lecidea Dumcicola, has been positively
identified only fromthis substrate.

3.3.1.2.2.1..2. Metanorphic rocks: Ganitic rocks (and
other intrusive types) are domnant mainly in |large areas of
the Northeastern Muntains of WA, but also occur in many.
areas in the northern parts of E Slope of Cascades, WA, and
in at least a few areas in N.E. 'Muntains of OR and adj acent
parts of other provinces. Representative species: Al though
the lichen flora on netanorphic rocks are generally simlar
to those on vol canic rocks, there are also sone differences,
as evident in one area in Baker Co., OR where l|ichens were
studied on three types of rocks at nearby sites where other
conditions were presumably simlar (see species lists for -
those sites, under Sagebrush Zone). Further study is needed
bef ore broad' generalizations about the lichen floras of
particular kinds of metanorphic or volcanic rocks in the
regi on can be nmade. ‘

3.3.1.2.2.1. 3. S8edimentary rocks: 'These are dom nant
mainly in large parts of the North Cascades (south to the
Wenat chee Mountains) and in the northeasternnost corner of

Washington State,' and in scattered patches in south-central
Washi ngton, the northeast fourth of Oregon, and the southern
hal f of Oregon east of the Cascades. Representative
speci es: Acarospora anericana, A _bullata, A. spp.
Aspicilia sp., Caloplaca decipiens, C. fraudans (on

boul ders),. C__sp., cCandelariella aurella, C._ rosulans
Lecanora muralis, Lecidea sp., Lobothallia sp., Cchrolechia
sp.. (on ledges), Phaeophyscia sp., and Rhizoplaca
melanophthalma, and Unbilicaria "vellea" have been found on
sandstone or conglonerate in the region; Al though nost of
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t hese species also occur on other-rock types, several (e.g.
Candelariella aurella) are usually found only on base-high
(cal careous or serpentine) rocks., and many other species
that are common on vol canic or netanorphic rocks do not
occur on sedinentary rocks (even fairly calciumpoor types).
In general the lichen flora on sedinmentary rocks tends to
have a conposition different from that found on other rock
t ypes. ,

yP 3.3i1.2.2.4: Metal-rich siliceous rocks: These occur
occasionally and locally in various parts throughout the

regi on. Representative species: A few species,'including
Acarospora sinopica and Tremolecia atrata: are restricted to

iron-rich rocks, and incorporate the iron into thenselves,
giving them a rusty color.. Oher species, including sone
Leci dea spp., occur facultatively on such rocks, and
Lecanora sierrae is known.to sonetinmes occur on copper-rich
rocks, where it absorbs copper, giving the thallus a blue-
green color, making it potentially useful in locating copper
deposits (Czehura, 19 ).. S

3.3.1.2.2. Berpentine or ﬁltramafic rocks: These rock

types occur in several areas, e.g.; in the north-central
parts of E. Slope of cascades, WA. They are likely to have
unusual lichen floras (primarily crustose species),

i ncluding endem c species and m xtures of lichens normally

found on siliceous'rocks with ones usually found on

cal careous, but in rocks with large anmounts of elenents such
as nickel or chromium the lichen vegetation may be quite
depauperate, especially in dry areas. No collections (or at
| east identifications) of l|ichens from these substrates in
the Colunbia Basin are known. Representative species:

Speci es of _Acarospora, _Aspicilia, Candelariella Lecidea,
and other crustose genera are to be expected.

3.3.1.2. Xalcareous substrates: Calciumhigh rocks are
rare in the region being considered,- but do occur in a few
sites in areas where siliceous sedinentary rocks occur (see
above). Bones, and man-nmade structures (cenment or concrete
or.marbl e tonbstones) occasionally provide calcareous
substrates for |ichens. Only a few lichen collections have
been nmade on distinctly calcareous rocks in the region. In
-parts of the Colunbia Plateau, WA and E. Plateaus and Hlls
of OR although the rocks thenselves are nostly siliceous,
they often have cal careous influences from soil or other
sour ces. , .

3.3.1.2.3.1. Calciumcontaining or calcium-influenced
rocks: Representative species: Aspicilia spp., Caloplaca
spp., Candelariella aurella; Collema sSpp., Dermatocarpon

miniatum," Lecanora muralis, Lecidea spp., Psara aglobifera
(in fissures), "and Xanthoria spp. are anong the at |[east
facultatively calcicolous Iichens.

3.3.1.2.3. 2. Bone: Representative species: Species of
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Caloplaca, Candelariella, Lecanora, and Xanthoria have been
found on bone in the region.
3.3.1.2.3. 2. Cenment or concrete: Represdntative
speci es: Caloplaca spp., Candelariella aurella, Lecanora
di spersa, L. muralis, and Leci dea spp. have been found on
t hese substrates in the region.

3.3.1.2. 4. M scel | aneous unusual substrates

3.3.1.2.4.1. Human artifacts: Several species have
been found occasionally on these substrates in the region.
Al though their ecological significance is negligible, these
occurrences are nentioned here because they may be of
archaeol ogical or historic interest to |and nmanagers, either
for their potential use in dating of structures based on
growh rates of lichens, or because of their destructive

effects. Xanthoria "candelaria" has been found on
tonbstones and old bricks. At the Yakima Training Center
(Colunbia Plateau, WA), several |ichens have been found on

human artifacts (collected by Reo Boreson, Eastern
Washi ngton University; l|ichens identified by Ryan),'
i ncluding projectile points conposed of cryptocrystalline
silica (Lecidea sp. on one estimted to be 1500 to 150 years
old, Aspicilia sp. on another, estimted to be 8500 to 6500
years old), and species of _Acarosoora, _Aspicilia, Lecidea,
and Neofuscelia on a ceramc fragment dating from historic
times. Rhi zocaroon sp. was found overgrowi ng a petroglyph
in the Ckanogan National Forest (Ckanogan Co., WA). In
Oregon, species of Aspicilia, Lecidea, and others have been
found on various archaeol ogical artifacts, and have ' been,
used to 'date these structures (Pike, unpublished report).
3.3.1.2. 4. 2. O her unusual substrates: Buellia sp.
("B. disciforms v. saxicola") has been found on petrified
wood. Aspicilia desertorum has been found on desert agates.
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3.3.2. DECIDUOUS WOODLAND (vitt, et al., 1988)

3.3.2.1. GENERAL
"3.3.i.1.1. Habitat: Since nost deci duous woodl ands are

adjacent to or mxed with coniferous trees, and |abel data are
usual ly vague, it is usually inpossible to say which saxicolous
ichens are really associated wth'which comunities. Sone mi xed
vegetation' communities found in riparian areas but probably
associated nore with shrub-steppe,are treated under the
di scussion of G assland-Savannah. -

3.3.2.1. 2; Di stribution:. Deciduous woodl ands occur
especially along the boundary between E. Slope of Cascades! WA
and E. Slope of Cascades, OR but are also common in raiparian or
wet| and areas throughout the region

3.3.2.1.3. Sensitivity: earing of woodl ands for-
agriculture or other developnent is a threat to saxicolous
lichens that require noist or shaded conditions.- Air pollution
could be a problem especially in the-Colunbia CGorge and adjacent
areas in WA and OR, and in some areas in northeastern WA, because
the effects of pollutants (at least sulfur dioxide) are likely to
be greater in noist comunities; however, agricultural chemicals
are nmore likely to have effects in other areas (fertilizer will
pronote sone species, but it or pesticides could be damaging to
ot hers

'%.3.2.1.4. Representative species: Mst of the'saxicol ous
i chens known or presuned to occur in deciduous woodl ands are
probably just as commpn or moreso in other types of ecosystens,
al though species that prefer wet or shaded conditions are
especially likely to occur here, because deciduous woodl ands
often have closed canopies and frequently occur in moist areas.
Lecanora "demissa" is restricted to vertical or overhanging
surfaces, in shaded areas (often in deep crevices or under trees)
at low to noderate elevations; although it has also been found in
steppe areas, it is probably nmore characteristic of woodl ands,
where shaded conditions are comon.

3.3.2.2. PARTICULAR PROVINCES OR TYPES OF WOODLANDS

3.3.2.2. 1. M xed woodl ands/forests near the Colunbia Gorge

Represent ative species: Several noisture-loving species that
are common on the west side of the Cascades but are rare in the
WAV OR part of the Colunbia Basin were found along the-east edge
of the Colunbia Gorge in E. Slope of Cascades, WA (Klickitat
Co.)| including ' Placopsis gelida, &nd
Pilophorus acicularis. Additional species found here that-are
apparently rare or absent elsewhere in the region include
Lecanora contigqua and Phvlliscum demangeonii. Several aquatic or
sem -aquatic species were also found in sonme of these areas

(species of Dermmtocaroon  Staurothele. and Verrucaria).

3.3.2.2.2. oQuercus garryana woodl ands
Habitat: The 750 msite was in a community nmixed with Pinus
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ponder osa.
Distribution: Colunbia Plateau, WA (550 m 'Klickitat Co.;

660 and 750 m Yakinma-Co.)".'

Representative species: The follow ng species were found at
various sites:

On vertical surfaces of basalt cliffs, under oak trees
(Rlickitat Co. site): Lecanora "demissa", L. rupicola (in
vertical crevice), Phvscia biziana, and Rhizocaroon sp.

(gray/ brown).

On basalt cliffs (towards the base) (Klickitat Co. site):
Lept ochi dium al bociliatum and Psora nipponica and Xanthoparnelia
mexicana (all on vertical surfaces only); Lecanora muralis, L.
pseudonel lea, L. semtensis, L. cf. weberi, and Rhizocarpon
bol anderi_(including v. sul phurosum. ‘

Onvertical, south- or southeast-facing surface of basalt
(sonmetimes in crevices) (660 m Yakima Co. site): Acarospora
"chlorophana", Caloplaca saxicola, Lecanora muralis, L.
pseudonel | ea, Lecidea spp. (brown), and Rhizoplaca
nel anopht hal na. :

on vertical, west-facing surface of basalt (660 m Yakima Co.
site): Lecanora semitensis, L. sp., Lecidea spp. (brown), and
Rhi zopl aca el anopht hal ma. '

On horizontal surface under overhang and under oaks
(Klickitat Co. site): Rhizoolaca nelanophthal ma,

On horizontal to noderately sloping basalt outcrops in
exposed area in (Yakima Co. sites): Aspicilia spp., Caloplaca
saxi cola, Dermatocarpon niniatum Lecanora aarovaalii s. lato, L.
muralis, L. phaedrophthalma, L. pseudonellea, L. senitensis, L.
sp., Lecidea sp. (brown), Lobothallia oraeradiosa, Lecidea spp
(brown), Rhizocaroon sp., Rhizoplaca chrvsoleuca, and R.

nel anopht hal na.

3.3.2.2.3. Populus trichocarpa woodl ands in Pinus ponderosa Zone

Distribution: Lichens were collected in Colunbia Plateau, WA
(630 m Yakima Co.).

Representati ve speci es:

On vertical surface of B-facing basalt cliff (630 msite):
Aspicilia sp., Lecidea sp. (cryptothalline), Neofuscelia
verruculifera, and Rhizool aca peltata.

On vertical surface of Wfacing basalt cliff: Aspicilia sp.
D nel aena thvsanota, Lecanora niaromaruinata, _Neofuscelia
subhosseana, Rhi zocarpon sp. (gray/brown), and Rhizool aca
nel anopht hal ma.

On gently sloping surfaces of exposed basalt rocks: Lecanora
muralis, |. phaedrophthalma, Rhizopl aca nel anopht hal na.

3.3.2.2.4. Wodland with Castanopsis chrvsophvlla,
patula,aphvl os Anel anchier-alnifolia, and symphoricarpos
sp., adjacent to Pinus ponderosa forest

Distribution: Lichens were collected in E. Plateaus & Hills,
OR (1575 m Lake Co.).

Representative species: Caloplaca 'saxicola and Ml anelia
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3.3.3. GRASSLAND-SAVANNAH (Vitt, et al., 1988)
BTEPPE AND SHRUB- BTEPPE

3.3.3.1.  GENERAL

Habi t at : Conditions for saxicolous |ichens are generally
dry, with extrenes of tenperature, and few sources of protection
from these conditions, except in canyons or sonetines under
shrubs or large cliffs or boul ders.

Distribution: These ecosystens dom nate nost of Col unbia
Pl ateau, WA and E. .Plateaus and Hills, OR and also penetrate
ot her provinces.

Sensitivity: Threats to saxicolous lichens in these
habitats are probably mninal; there may be sone potentia
effects fromair pollution, agricultural chemcals, dust, or
fire. For species that require shelter (or possibly nutrient
enrichnent) provided by trees or shrubs, |oss of those plants
coul d be detrinental.

Representative species: Species of Acarospora, Aspicilia,
Buel lia, Caloplaca, Candelariella, Dermatocarpon, D nelaena,
Diploschistes, Lecanora (especially L. phaedrophthalma), lecidea

(especially the brown species and_L. tessellata), Mlanelia,
Neof uscelia, Parmelia, Phvscia, Rhizocarpon, Emua%ﬂiuzL ,
Urbilicaria (mainly U__hvperborea and U_ phaea), Xanthoparneli a,
and Xanthoria are all characteristic.
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3.3.3.2. ZONAL ASSOCIATIONS
3.3.3.2. 1. BAGEBRUBH ZONE (Lyons, 1971)

3.3.3.2.1.1. GENERAL

Habitat: Conditions are generally dry, wth considerable
extrenes in tenperature.,

Distribution: The zone occurs at O-600 min nost parts of-
WA, but some species or subspecies of sagebrush occur at nuch
hi gher el evations, especially in OR :

Rol e(s)': See' general comments. -

sensitivity; In contrast to terricolous |ichens, saxicolous
taxa'in this zone are probably not 1likely to be threatened b{
human activities, except perhaps near sone ngjor agricultura
areas or a few other major sources of disturbance.

Representative species: Mst of the saxicolous |ichen taxa
found in this zone are also common in other zones, especially the
drier, |ower ones.,

3.3.3.2.1. 2. Unspecified Artem sia communities (presuned to be

A tridentata, but may be A_rigida), in E Plateaus and Hlls,
R

Distribution: Lichens were' collected at 1350-1650 m Lake
Co,. and 900-1125 m ' Weel er Co.

Representative species: The following species were all
found on basalt:

On vertical or overhanging surfaces: Acarospora
"chlorophana".

On steep, north-facing surfaces: Dimelaena oreipna and
Lecanora rupicola. . . ‘ ‘
On steep, south- or west-facing surfaces, in nutrient-rich

areas (e.g., -around urine deposits of Neotomn): cCalorlaca
saxi col a.

On steep,, southwest-facing surfaces, nostly towards tops of
boul ders or outcrops: Candelariella vitellina, Dimelaena_areina,
Lecanora aarovaalii s. lato, L. muralis, I. oseudonellea, L.

sierrae., Phaeoohvscia sp., Phvscia sp. Rhwuc a,
R nel anoohthal mta, and Xanthoria el eaans

On nore or less horizontal surfaces, nostly towards tops of
boul ders or outcrops: Acarospora sp. (brown), lecanora garovaalili
s. lato, L. muralis, Lecanora phaedrophthal ma,

Lecidea tessellata, L. spp. (brown), DNeofuscelia verruculifera,’

Rhizoplaca chrvsoleuca, R___nelanoohthalma, and Xanthoria elesans.
On rocks (unspecified, or information insufficient):

Neof uscelia loxodes, Rhizocarpon sp. (gray/brown).
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3.3.3.2.1.3. Artemisia tridentata Comunities

Habitat: See general comments about the Sagebrush Zone.

Distribution: This is the nost common type of sagebrush
community in the region, occurring over |large areas in the
southwestern parts of Colunbia Plateau, WA and and many areas in
E. Plateaus and Hlls, OR

Representative species: In addition to the species: nentioned
specifically below, there are others, found in E Plateaus and
Hlls, OR, in mxed communities of Juniperus and Artenmisia
tridentata’ (discussed under the J.__occidentalis Zone) and in
m xed-vegetation riparian comunities (discussed under that
cat egory). h

3.3.3.2.1.3.1. "Unspecified A__tridentata communities in N E
Mount ai ns, OR Northeast Valleys:

Habitat: These sites are treated together here, because
al though the habitat information is based on the site where
l'ichens were found on granite, the precipitation and tenperature
data are probably also fairly applicable to the sites with schist
and basalt.

3.3.3.2.1.3.1. 1. ON GRANI TE:

Habitat: The following information'is from Pal nmer, et
al.; 1990. Precipitation:is ca. 25 cm per year. There is
frequent heavy dew and rather frequent |ight showers during
the spring and autumn. Mean percent of days that water was.
avail able on the rock surface ranged from 30% in m d- sunmer
to 90-100% in the winter; 'noisture was often detected during
early norning hours when the air relative humdity was bel ow
95%, even when the rock surface had been dry the previous
aft ernoon. Presumably water was brought to the rock surface
by capillary action. Tenperature: Maxi mum daytinme rock
tenperatures usually exceeded air tenperatures by 10-20° C
during the warnmer nonths and by 5-15°C during the cooler
nont hs. The highest rock tenperature recorded was 57° C on a
day when the air tenperature maxi num was 36°C. At night the
rocks cooled down, but generally remained 5-10° C war ner
than the air. Summer air tenperatures (weekly averages)'
show maxi ma of 26-34° ¢ and mninma of 1-8° C, by Novenber,
air tenperatures (weekly averages) can drop to naxima bel ow
10° C and mininma below freezing. Qher factors: Total cover
by lichens is less on the south (and east?) exposures than
on the north (and west?). Lichens were slow in colonizing
rock surfaces recently exposed by spalling.

Distribution: E. Plateaus and HIls, OR (1035 m Baker
Co., R.

Representati ve speci es:

On vertical to overhanging, nostly north-facing
surfaces of granite rocks, often near the bottom of a cliff

or boul der: Acarospora "chlorophana"
On steep to vertical surfaces (both north; and south-
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facing unless specified. otherwise; often near the tops of
the rocks, and often on |edges): Acarosoora fuscata;
Aspicilia sp. (A_cinerea group); Calaoplaca saxicola
(vertical relatively sunny surfaces) Dinel aena oreina*; D.
thysanota; L. oseudonellea: Unbi licaria hvperborea;

On horizontal or gently sloping, exposed surfaces of
granite rocks: |lecanara phaedrophthalma; Lecidea cf.
atrobrunnea; Rhizoplaca chrvsol euca (near tops of |arger,

i sol ated rocks)

On granite rocks (showi ng no obvious preferences for
slope; nostly on south-facing surfaces): Acarasnora sp.
(brown); (Caloplaca epithallina; Candelaria concolor;
Candelariella vitellina: Leciaea sp,; Melanella_subst ia;
Neof uscelia subhosseana; Hlae_Qp_hAﬁ_C_l_a_ sp.; -Rhizocarpon
di sporum Rhizocarpon sunerficiale; ._mel anophthal ma

3.3.3.2.1.3.1.2. ON SCH ST: )

Distribution: Northeast OR Muntains: NE Valleys (1100
m Baker Co., OR).

Representative species: The following I|ichens were
coll ected.

On vertical to overhanging, nostl nort h-faci ng
surfaces of schist, often near bases of cliffs or boul ders:
Acar ospora "“chlorophana'.

On steep to vertical surfaces (both north- amnd south-
facing unless specified otherw se) of schist: Acarospora
fuscata, Aspicilia sp. (A_cinerea group), Dinelaena

Unhbilicaria

thvsanota, Lecanora pseudonellea,
kraschenni ni kovii, U. phaea, and Xanthoria elegans (on
relatively sunny surfaces)..

On horizontal to gently sloping, exposed surfaces of
schist: L. phaedrophthalma (near tops of rocks), Lecidea cf.

atrobrunnea; and Rhizonlaca chrvsoleuca (near tops of
| arger, isolated rocks)..

On schist (showing no obvious 'preferences for slope,
nostly. on sout h-faci ng surfaces): Aspicilia nitida, A.
strisata, A. sp. (brown), Mw lecanora
muralis, Neofuscelia sp., Phvscia biziana,
suoerficiale. R nel anophthal ma, and xmaam_am.

3.3.3.2.1.3.1.3. O N BASALT:
Distribution: (Flagstaff Hll, 1100 m Baker Co., OR).
Representative species: The follow ng species wer e
f ound:

On vertical or overhanging surfaces of basalt,.nostly
north-facing, often near the bottom of cliffs: _Acarospora
"chlorophana'..

On steep to vertical surfaces (both north- 'and south-
facing): Asoicilia sp. (A, cinerea grou.p_)__Ga.LooI aca
saxicola (on relatively sunny surfaces)

t hvsanot a, nseudonellea, and _Unbilicaria Dhaea.
On hori zont al to gently sloping, exposed surfaces of
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basal t: L. phaedrophthalm, Lecidea tessellata, L. sp
(brown), and Rhizoplaca chrvsol euca (near tops of |arger,

i sol ated rocks).
On basalt (showing no obvious preferences for slope;

nostly on souf h-facing surfaces):. Acarospora sp. (brown),
Caloplaca epithallina, Candelariella vitellina, Lecanora
muralis, Lecidea sp. (cryptothalline), Phvscia sp.

Rhizocarpon "disporum", and R__ nel anopht hal ma.
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3.3.3.2.1.3. 2. Artemisia tridentata ssp. tridentata Comunities

3.3.3.2.1.3.2.1. Artemsia tridentata ssp. tridentata/Agropyron
spicatum Associ ation

Habitat: This is the climatic clinmax of the driest of the
shrub- st eppe zones.

Distribution: Lichens were collected on volcanic rocks in
Col unbi a- Pl ateau of WA (300-825 m Gant Co.; ca. 200-500 m
Kittitas Co.; 300-480 m Yakina Co.), and in E Plateaus and
HIls, OR (960 m Gant Co.; ca. 960-990 m Umatilla Co.).
Lichens were collected on andesitic sandstone, conglonerate, and
concrete in Colunbia Plateau; WA (480 m,; Yakinma Co.).

Representative species: The ecology of the species found at
various sites is summarized bel ow. Most of the species are
common in other kinds of drier communites, but at |east one,
Parneliella cvanolepra is characteristic of noister communities.

3.3.3.2.1.3.2.1.1. ON VOLCANI C ROCKS:

On vertical or overhanging surfaces:

"chlorophana'", Acarosoora fuscata (north-facing), D.elaena
oreina, Xanthoria elesans (southeast-facing), and X__fallax.

On gentle to nore often steep surfaces nostly towards
the tops of larger outcrops: Caloplaca spp., Physcia dubia,
P. spp., Rhizoplaca peltata, and Llellgarla hvperborea.

-on tops of larger outcrops, 'or occasionally on snaller
rocks (but then away from water channels): lecanora
phaedroohthalma, and Lecidea tessellata.

On pebbles or low outcrops that are often partly buried
in soil, on gently sloping areas exposed to occasional f|ows
of water: Acarosoora sp. (brown), Lecanora muralis, L.
pseudonel | ea, and others.

On pebbles or low outcrops in water channels or seepage
areas : Dermatocaroon spp. ,

On iron-rich rocks along the sides of canyons or above
them Acarospora Sinopica.

On rocks (no obvious preferences, or information

insufficient): Acarosnora washinatonenis; A. spp. (brown),
Aspjcilja . , Candelariella vitelli na. Lecanora saraovaslii
s. lato, Lecidea spp., f Li v Lif

nel anooht hal nma. l.Jn.b_i_I_u‘,_a.r_i_LQh.aﬂa.. U__polvrrhiza, U.
torrefacta, Xanthooarnelia cunberlandia, and X. spp.

3.3.3.2.1.3.2.1. 2. ON SEDI MENTARY ROCKS (sandstone or
congl onerate; concrete):

On steep to vertical or overhanging surfaces:
Acarospora sp., Caloplaca decipiens, Lecanora muralis,
Leci dea sp. (brown), Phaeophvyscia sp., and _Rhizoplaca
nel anopht hal ma.

On horizontal surfaces: Lecanora muralis, Rhizoplaca
nel anopht hal ra, and ot hers.

On unspecified surfaces: Acarospora bullata,
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Candel ariella aurella, _C__rosulans, _lecidea sp.
(cryptothalline), and Lobothallia praeradiosa.

On concrete: Candelariella aurella, Lecanora dispersa, L.
muralis, and Lecidea sp. (brown).

3.3.3.2.1.3.2.2. Artenisia tridentata ssp. tridentata/Stipa
comata. Associ ation
Habi tat: Average annual precipitation at the site is 230-280

mm.

Distribution: Lichens were. collected in E. Plateaus and
Hlls, OR (Ml heur Co.). _
Representative species: Dermatocarpon reticulatum was found.

3.3.3.2.1.3.2. Artemisia tridentata spp. wwom nsensis
communi ti es:

Artemisia tridentata ssp..wyomingensis/Agropyron spicatum-Festuca
i dahoensis Conmunity

Habi t at :

Di stribution: Lichens were collected in E. Plateaus .and
Hlls, OR (720 m Jefferson Co.).

Representative species: Peltula euploca, which is a species
apparently not yet found el sewhere in the region, but'common in
arid or sem-arid areas of the southwestern U S., was found in
this community, on basalt cliffs, probably in an area
periodically exposed to water seepage or runoff.

3.3.3.2.1.3.3. Artemisia tridentata ssp. vasevana conmmunities

Artem sia tridentata ssp. vaseyana/Festuca idahoensis Association
Habi t at :
Distribution: Lichens' were collected in Colunbia Plateau, WA
(1200 m Lincoln Co.).
Representative species: Unbilicaria hyvperborea was found.
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3.3.3.2. 1. BUNCHGRASS ZONE (Lyons, 1971); PALOUSE PRAIRIE
(Daubenmire, 1992).

3.3.3.2.1.1. GENERAL
Habitat: For saxicolous lichens, in this zone is probably
simlar'to the Sagebrush Zone, 'except that conditions are often
sonewhat noister, and on the other hand even | ess protection from
harsh conditions is available. y

Di stribution: In WA the zone occurs at ca. 540-600 m In
addition-to the sites nmentioned specifically below, [|ichens were
collected at several presuned grassland sites in E.' Sl ope of
Cascades, WA (600 m Chelan Co.; 510 m Gkanogan Co.), and N.E.
Mountains, OR (800 m Gant Co.; 300 m Wallowa Co.).

Sensitivity: Pol lution from agricultural or other human
activities may be nore inportant to lichens in this zone than in
the nostly sparsely settled shrub-steppe areas.

Representative-species: Wth.a few possible exceptions
(e.g., Rhizocarpon'cookeanum Wwhich so far has apparently been
identified only fromthis zone),. the saxicolous lichen flora in
bunchgrass areas is simlar to that of the Sagebrush Zone, but
appears to be | ess diverse (probably -because' fewer rocky areas
and fewer special' mcrohabitats are present).

3.3.3.2.1.2. PARTICULAR ASSOCI ATI ONS

3.3.3.2.1.2.1. Aqropyron_gpicatum/Poa sandbersii Association

Habitat: The 245 m site was along a river.

Distribution: Lichens were collected in Colunbia Plateau, WA
(four sites, 245-365 m Asotin Co.; one site, 60-120 m Klickitat
Co.) and E. Plateaus and Hills, OR ("near confluence of Colunbia
and John Day Rivers", ca. 1000-1100 m wvicinity of Shernman Co.

[l abel says wWasco Co., but the locality, if correctly recorded,
is near the border of Sherman and G lliam counties]).

Representative species: The followi ng species.were found at
the Klickitat Co. site unless noted otherw se:

~ On shaded, vertical to overhanging surfaces of basalt

"cliffs (north-facing at Klickitat Co. site, south-facing at

one Asotin Co. site):_lecanora dem ssa.

On vertical surfaces of basalt boul ders: _Acarosoora
"chlorophana'", Candelaria- concolor, Diploschistes scruposus.
Lecanora muralis, and '

On vertical surface of southeast-facing cliff:

Rhi zopl aca chrvsol euca and
On nore or |l ess exposed, steep to'vertical surfaces of

"north-facing cliff: Lecanora muralis, Rhizoplaca
nel anopht hal ma, and Xanthoria el eaans.
On ledge of horizontally running crevice in vertical

basalt cliff: Lecanora muralis and Rhizoplaca
nel anopht hal ma.
On noderately sloping surfaces of basalt: Dinelaena
t hvsanota, Lecanora muralis, L. phaedrophthalma, Neofuscelia

verruculifera, Rhizocarpon riparium R__sphaerosporum, R.




saxicolious 19

sp. (gray/brown), @and Xanthoparmelia cunber|andia.
8)1 horizontal surfaces at base of south-facing basalt

cliff (365 m Asotin Co. site): _Lecanora muralis, L. cf.
weberi‘, and Xanthoparnelia nexicana.

On nore or |ess exposed rocks near base of cliff (245 m
Asotin Co. site): Lecanora garovaglii s. lato, L. muralis,
Lecidea spp. ( brown) .

On unspeCIfled rocks (two 300 m, Asotin Co. sites)::
Unbi | | cari a phaea and Xanthooarnelia spp.

"On basalt talus (OR site)—Umbilicariaphaea-

3.3.3.2.1.2.2. Agqropyron_spicatum/Festuca jdahoensis Associ ation
Habitat: The 715 msite was on a S-facing hill.
Distribution: Lichens were collected at four sites in
Col unbia Plateau, WA (365 m Adans Co./Witman Co.; ca. 400-600
m, Colunbia Co.; 560-715 m Garfield Co.)
Representative species: The' follow ng species were found at
various sites, as indicated.
On basalt (unspecified, nostly gentle slopes) (715 m
site): Lecanora muralis, L. phaedrophthalma, L. senitensis,
Leci dea spp. (brown), Neofuscelia subhosseana, [Rhizocarnon
cookeanum Rhizoplaca chrysol euca, and R__nel anooht hal ma.
On vertical face, under boulder (715 m site): lecanora
garovaglii.
On vertical faces of basalt cliff (365 msite):

Caloplaca saxicola (under overhang) and lecanora muralis.
On basalt anobng grasses, ase of cliff (365 m site):

Lecanora muralis and Xanthooarnelia sp.
On basalt (unspecified) (400-600 m site): Unbilicaria

phaea.

3.3.3.2.1.2.3. Festuca idahoensis/Symphoricarpos albus
Association

Habit at :

Distribution: Lichens were collected in Colunbia Plateau, WA
(500-765 m Witman Co.)

Representati ve species:

On vertidal or overhanging surfaces (760 m Whitman Co.):
Acarospora *"chlorophana'.

on rock (unspecified): Dermatocaroon mniatum
scruposus, lLecanora rupicola, Lecidea tessellata, L. sp. (L.
atrobrunnea group), Phaeonhvscia decolor, Phvscia caesia, P.
dubi a, ww R "disporum", B__geogqraphicum,
Rhizoplaca nelanophthalma, Unbilicaria phaea

3.3.3.2.1. 2. 4. Festuca idahoensis/Hieracium Associ ation

Habi t at :

Distribution: Lichens were collected in Colunbia Plateau, WA
(300 m Riickitat Co.)

Representati ve species: Aspicilia sp., Lecanora muralis, L.
phaedronht hal ra, and Rhizocarpon sp. were collected at the site.
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3.3.3.3. NON- ZONAL  ASSQOCI ATI ONS

3.3.3.3. 1. Artem sia risida communities: Artem sia rigida/Poa
sandbercrii comunities, 450-2400 m

Distribution: Lichens were collected in Colunbia Plateau, WA
(ca. 650 m, Lincoln Co.) and E. Plateaus and Hills, OR (1400-2400
m Harney Co.)

Representati ve species: Dermatocarpon spp. were found in
both provinces; D.__mniatum occurred on basalt cliffs and
pebbles; D.__reticul atum occurred on basalt and rhyolitic cliffs
and on partly shaded outcrops. An -additional Dermatocarpon sp
was found on basalt at one Harney Co. site, and Staurothle
cl oni noi des was found on pebbles at another site. Unbilicaria
hvperborea was found at the Lincoln Co. site, nostly on
i ndi vidual rocks rather than on cliffs. Many additional species,
found in biscuit scablands in Wasco Co.; OR probably occurred in
this association; but since that is not definitely known, they

are treated under the discussion of biscuit scablands rather than
her e.

3.3.3.3. 2. Desert Scrub communities

Distribution: Lichens were collected in E. Plateaus and
Hlls, OR (41: three localities in or near the Al vord Creek
desert, Harney Co.).

Representative species: Acarosnora "chlorophana", Caloplaca
saxicola, Lecanora sp., and Lecidea tessellata were found on
basalt at one site, in a canyon; Unbilicaria hyperborea, U.
kraschenni kovii, and U. phaea were found at another, and
Asnicilia desertorum was found on desert agates at the third
Site.
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3.3.3. 4. M XED COVWMUNI Tl ES

3.3.3.4.1. - BISCUI T- SCABLAND

Distribution: Lichens were-collected in E. Plateaus and
Hlls, OR Deschutes Plateau (40-1) Lawence Menorial G assland,
Wwasco Co.) (Rossman, 1992

Repr esent atlve speC| es: The foI | owi ng species were reported
(* = "common"):

On basait (unspecified): Buellia sp., Candelariella
rosul ans, Lecanora ohaedronhthalm, I_ruplcola* Lecidea plana,
Neof uscelia subhosseana, Bhizocarpon bolanderi, R __disporum*, R.

eographicum, R. srande, and Xanthoparnelia sp. '

on “rocks of all sizes": Aspicilia "calcarea*, ‘candlelar-
iella vitellina* and Lecanora miuralis*, nd—LeGLdea—cascadensis*;

On (*'large") boul ders: .Acar_asp.QLa_f_us.caLa*, Aspicilia
caesi oci nerea* and Lecanora cenisia*, Lecidea atrobrunnea and L.
cascadensi s*, L. tessellata*, Lecidella carpathica, _Dermatocarpon
m ni atum and Unbilicaria hvperborea, Dernmareticulatum*

(on "large, exploded boulders"), Unhilicaria phaea, and-Lecanora
nigromarginata (on "vertical sides of |arge basalt-boul ders").

On '*large* rocks:. Buellia retrovertens*, |ecanora.
argopholis, Rhizonlaca chrvsoleuca and R.- melanophthalma*,
Xanthoparnelia plittii*, and—X—"taractica".

on stone rings: Buelljia retrovertens*, Lpranora rupicolax*
and Rinularia insularis*, Lecidea nsi ("the most common
lichen on the preserve covering about half the exposed surface")
and Caloplaca epithallina*, Neofuscelia subhosseana*, Lecidella
stiomatea (on snall stones), and Umbilicaria phaea

On cliffs or large rocks Iining ravines (generally on
bedrock): Diploschistes gvpsaceus, Parnelia saxatilis, PB.

sul cata, Pseudephebe oubescens, and hvperboreax*
On smal |l stones at ground level: In the mound and internound
communities: Verr ucarl a "nigrescens". In the internound

community: Aspicilia "calcarea"* Catapvrenium plumbeum, and
Leci dea lapicida*, and Lecidella stigmatea.

On basalt in bottom of ravines (Jluniperus occidentalis
Community): Staurothele sp.

On old bones: Caloplaca approximata,Candelariella rosulans.
Lecanora "hageni", and L. phaedrophthalma.
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3.3.3.5. RIPARIAN AREAS:

3.3.3.5. 1. Open area with Salix spp., Anelanchier

alnifolia, Artemsia tridentata, A__arbuscula, Chrvsothamus
nauseosus. and Purshia tridentata; and scattered Pinus
ponder osa.

Distribution: Lichens were collected in E. Plateaus and
Hlls, OR (Sprague River Pichic Area, 1290 m Kl amath Co.
R)-.

Representati ve species:
On basalt cliffs above river, with bird perch areas:

On vertical to overhanging surfaces: Acarosoora
“"chlorophana'.

On nutrient-enriched vertical to overhanging surfaces:
Cal opl aca saxicola, Candelaria concolor,
and, X. fallax.

On exposed | edges or projecting areas (nostly
hori zontal to noderately steep surfaces), noderately
nutrient-enriched: Diploschistes scruposus, Llecanora
muralis, Phvscia caesia, P. nmonussonii, Rhizocaroon
"disporum" and Rhlzoglaca nelanophthalna : :

In sheltered niches recessed into the rock: Melanelia
subaraentifera.

On ot her rocks:

on tops of large, exposed outcrops next to river:
Xant honarnelia sp.

On small (under 1 m across) exposed rooks by road,
especially on steep surfaces: Candelariella vitellina,
Lecanora sierrae, and Umbilicaria phaea.

On cliffs anay fromriver, partly shaded by Pinus
ponderosa: Lecanora muralis, L. sierrae, Leoraria spp., and
Xant honarnelia sp.

On rock (unspecified; nostly on exposed |ava flow
boul ders away from river): Aspicilia spp., Dermatocarpon
mniatum D reticulatum Lecanora garovaglii s. |ato,
Lecidea tessellata, L. spp., Parnelia saxatilis, P. sulcata,
Phaeoohvscia sciastra, Rhizocarpon bolanderi v. sulphurosa,
and Unbilicaria cf. hyperborea.

3.3.3.5. 2. Canyon, wth various hardwood trees and shrubs,
western foothills of the Warner Mbuntai ns.

Distributin: Lichens were collected in E Pl ateaus &
Hlls, OR (Bullard Canyon, 1530 m Lake Co., OR).

Representative species:

On exposed rocks (unspecified): Aspicilia spp.,
Caloplaca sp., Dermatocarpon miniatum Lecanora garovaglii
s. lato, L. muralis, Lobothallia radiosa, Melanelia
el esantul a, Rhizoplaca chrysol euca, B__nELaﬂQpthmJnL R.

peltata, Staurothele sp., and Xanthoria elegans were found.'
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3.3.3.6. COMMUNTIES | NTERVEDI ATE BETWEEN SHRUB- STEPPE AND FOREST

3.3.3.6. 1. Juniperus_occidentalis/Artemisia "High Desert"
Communi ties (unspecified species of Artenmisia, not necessarily A
tridentata).

Distribution: Lichens were collected in E. Plateaus and
HIls, OR (1350 m Crook Co., 870-960 m Deschutes Co.;. ca. 800-
900 m Harney Co.; ca. 1000-2040 m Lake Co.)

Representative species: The follow ng species were found at
various sites, as indicated:

On vertical or overhanging surfaces of basalt (870-900 m
Deschutes Co.): Acarosp*chlorophana".

On vertical surfaces of cliffs: _Dernmatocarnon arnoldi anum
and Xanthoria fallax (on rimrock 870-900 m Deschutes Co.);

(on vertical rock faces bel ow rimrock, 870- 900

Xanthoria elesans
m, Deschutes Co.).

On N-facing vertical walls on N side of high ridge (10 m S
of Burns, .Harney.Co.): Dermatocarpon reticulatum__ leptochidium
albociliatum Phvscia tenella.

On vertical walls in crevices; Dermatocaroon reticulatum
Leotochidium albociliatum Phaeophvscia decolor, Phvsconia
ent eroxantha, and B.__perisidiosa (all-at 1400 m Lake Co.);
Pseudephebe pubescens (870-900 m Deschutes Co.).

On basalt cliffs, in shade of overhangi ng rocks: Phvsconia
ent eroxantha (1400 m, Lake Co.); Acaraospora fuscata and
Di nl oschi stes scruvosus (1350 m Crook Co.).

On basalt cliffs, around Neotoma latrines: _Calonlaca
saxicola (1400 m Lake Co.).

On exposed tops of basalt dliffs: Candelariella rosulans,
Lecanora rupicola, Phvscia callosa (in crevices near urine
deposits of Neotroma), and Phvsconia enteroxantha (in cracks)
(all at 1400 m Lake Co.).

On basalt flows: Dermatocarpon reticulatum (exposed NW-
facing sl ope of basalt, 870-900 m Deschutes (Cp.); Dinelaena
t hvsanota (1400 m Lake Co.).

On base of basalt outcrop (870-900 m Deschut es Co.):
Phaeophvscia decol or.

On rocks in wind-swept gravelly areas (10 m S of Burns,
Harney Co.): Xanthoria elesans.

On gravel and larger rocks (3 m N of Frenchglen, Harney
Co.): Xanthooarnelia plittii. 5

On basalt boul ders along east edge of nesa (Wight's Point,
Harney Co.): Unbilicaria hyperborea and i :

On basalt' boulders near the road (Wight's Point, Harney
Co.): Rhizoplaca chrvsol euca.

On basalt (unspecified): _Aspicilia sp Cal onl aca  saxicola

Dimelaena thvsanota, Lecidea tessellata, L. spp. (includi ng L.
atrobrunnea group), Neofuscelia subhosseana, P s. lato)
sp., _Phvscia Qasgadensi S, car on

R_aeminatum and R__grande (all at. 870-900 m

Deschutes Co.); Biatorella hemi spherica. Lecidea tessellata, and
Rhizoplaca nel anoohthalma (all at 1400 m Lake Co.);—Umbilicaria
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phaea (960 m Deschutes Co.); Phvscia biziana (10 m S of Burns
Harney Co.); Lecidea tessellata (D anmond Craters, Harney Co.).

On other lichens (e.g., Lecidea spp.): LCaloolaca
eoithallina (several sites).

3.3.3.6.2. Juniperus_occidentalis/Artemisia trjdentata
communities

Distribution: Lichens were collected in E. Plateaus and
Hlls, OR (1680 m Klamath Co.);

.Representative species:

On steep sides of |arger exposed basalt'outcrops: Phuscia
sp. occurred.

On tops and noderately sloping sides of |arger (ca. 0.5-0.7
m across, ca. 0.1-0.3 m high) exposed basalt outcrops: Acarospora
sp. (brown, 1lobate), Asnicilia spp.*, Caloolaca sp. (C.
ferrusinea group), Candelariella wvitellina* (especially under
junipers), Lecanora phaedrophthalma (on tops), L—sierrae L.
sp., lecidea tessellata, L. spp. (brown)*, _Bhizocaroon hol anderj
V. sulphurosa, Rhizoplaca melanophthalma* (nostly concentrated
towards tops), Umbilicaria cf. hyperborea* (nostly on sides), and
U. Dhaea were found. ‘

On horizontal tops of snall (under 0.3 m across) exposed
basalt rocks: Lecidea tessellata was common.
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3.3.4. DRY OONI FEROUS FOREST (Vitt, et al.: 1988)

3.3.4.1. GENERAL

Habitat: Forests provide cooler, noister, and nore shaded
habitats. for' |ichens.

Distribution: Forests are domnant in nost provinces other
than Colunbia Plateau, WA and E. Plateaus and Hills, OR where
they are restricted to nountains areas.

Sensitivity: Logging and fire are the factors nost likely to
af fect saxicolous lichens in forests,' although air pollution
m ght be a potential problemin a few areas if it is severe
enough. : _

Representative species: In open areas of forests, especially
in the lower, drier zones, the saxicolous l|lichens are generally
simlar to those in G assland-Savannah ecosyst ens. In nore
shel tered habitats in these forests, and in the higher or noister
forests, many of these species are replaced by others. In
particul ar, the abundance and diversity of macrolichens '(e.qg.-
Parmelia and Unbilicaria) and some crustose'lichens (e.g., yellow
speci es. of Rhizocaroon), increases in noister areas. This is also
true of. aquatic and. seni - aquatic species, and of species grow ng
on or among NDSSES.,

3.3.4.2. JUNIPERUS OCCIDENTALIS ZONE (Franklin & Dyrness, 1973)

Habitat: This zone is internediate in conditions between the
shrub-steppe conmunities and the forests. It is the driest and
nost open of the gymmosper m dom nated zones.

Distribution: As a zone, it occurs in E Plateaus and Hills,
OR (nostly Deschutes Co., Crook Co., and northwestern Lake Co.).
At noderate elevations, to ca. 900(-1350) m

Sensitivity: Fire is probably the main threat to the
l'i chens.

Representative species: The saxicolous l|ichens are generally
simlar to those that are common both in the dry |ower zones and
t he Pinus oonderosa zones.

3.3.4.2.1. Juniperus occidentalis Comunities (unspecified)
Distribution: Lichens were collected in E. Plateaus and
hills, OR (41-4: 870 m Deschutes Co.; 41-2: 1320 m Weeler Co.;
41-10: 1620 m Lake Co.)
Representative species: 'lecanora muralis, L. cf.
L _phaedrophthalma, Lecidea spp. (brown),

niaromarsinata,

Neof uscelia subhosseana. [Rhizocarpon sp.(gray/brown), Rinodina
sp., Unbilicaria hvperborea, and Xam—rmaran_Lp_u_t_u_L wer e
found on andesite at the Deschutes Co. site. The same Lecanora
spp., plus L. garovaglii, Neofuscelia verruculifera, Rhizoplaca
chrvsoleuca, _Unbilicaria "vellea" and Xanthonarnelia sp. were
found on basalt at the Wieeler Co. site; _Lecanora semitensis was
found on basalt at the Lake Co. site. :Additional species are
|isted above under Juniperus/Artemisia communiti es.

3.3.4.2. 2. Juniperus occidentalis/Festuca communi t y
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Distribution: Lichens were collected
Hlls, OR (600 m Gant Co.).

in E. Plateaus and

Representative species: Xanthoparmelia cunberlandia was

collected at the site.

27
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3.3.4.3. YELLOW PINE ZONE (Lyons, 1971). PINUS PONDERCGA' ZONE
(Franklin & Dyrness, 1973)

3.3.4.3.1, GENERAL

Habitat: These forests are relatively dry and open conpared
to ones in higher zones (except P.__contorta zone).

Distribution: In WA the zone occurs at ca. 600-900 m 1In
addition to sites mentioned below, other presumed Pinus nonderosa.
sites where lichens were collected are in E Slope of Cascades,
WA (910-990 m kanogan Co.; 660-1170 m Chelan Co.; ca. 800 m
Kittitas Co.; 900 m Yakima Co.; ca. 500-900 m Klickitat Co.)
and E. Plateaus and Hlls, OR (1350 m, Klamath Co.).

3.3.4.3.2. UNSPECI FI ED VEGETATION, PRESUMED TO BE IN TEE pPINUS
PONDEROSA ZONE

Representative species: Sone additional species include the
fol I ow ng: Acarosoora badi ofusca, Bellenerea cinereorufescens
and _Melanelia sranulosa on unspecified rocks, and__Caloplaca
fraudans and Cchrolechia sp. on sandstone, at the 610 msite in
kanogan Co.

3.3.4.3.3. UNSPECI FI ED PINUS PONDEROSA FORESTS

Distribution: Lichens were collected in N E Muntains, WA
(ca. 600 m Pend Oreille Co.; 590 m Spokane Co.) and N. E. ,
Muntains', OR (1005 m Crook Co.; 1620 m Gant Co.; 1100 m,
Union Co.; 780 m Wallowa Co.), and E. Plateaus and Hlls, OR
(1200-2000 m Deschutes Co.; 1525 m Lake Co.).

Representative species: Rnularia insularis was found on
Lecanora rupicola at the Union Co. site. Two species not known
el sewhere from the region, Flavoparnelia caperata and
Flavopunctelia flaventior, were found at the Wallowa Co. site.
QG her species found at various sites include Lecanora cenisia, L.
| aat okkaensis, L. semtensis., L. cf. weberi and Rhi zopl aca cf.
subdi scr eoans.

3.3.4.3. 4. PARTI CULAR ASSQOCI ATI ONS

3.3.4.3.4. 1. Pinus ponderosa/Aqropyron spicatum Associ ation
Habi t at :
Distribution: Lichens were collected in E. Sl ope of
Cascades, WA (34: ca. 800 m Kittitas Co.; 665 m, Yakim Co.)
‘Representative species: Lichens are fromthe 665 m site
unl ess specified otherw se.
(Squaw Rock, 665 m, Yakima Co., WA):
On steep surfaces near base of basalt cliff, under
pi nes: Acarosoora "chlorophana", Lecanora muralis, L.
nigromarginata, L. aseudonellea, L. cf. weberi, _Rhizonlaca
nel anopht hal ma, and R. cf. subdiscrepans were found.
On gently sloping surfaces under overhangs and under

pines: Lecanora muralis and _Rhi zoplaca nel anophthal ma were

col | ect ed.
On noderately sloping, exposed surfaces: Aspicilia
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spp., Lecanora sarovaalii s. lato, L. muralis, L.
phaedrophthalma, Lecidea spp. (brown), Neofuscelia
verruculifera, and Rhizoplaca melanophthalma were found.

On exposed boul der (800 m site) —Dermatocarpon—miniatum
occurred.

On bone (800 m sife): Xanthoria "candelaria" was found.

3.3.4.3.4.2. Pinus ponderosa/symphoricarpos albus Associ ation
Distribution: Lichens were collected in Colunbia Plateau, WA

(ca. 900 m Whitman Co.). _
Representative species: Phvsconia enteroxantha.
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3.3.4.4. MNONTANE FOREST ZONES (Lyons, 1971)

3.3.4.4.1. CGENERAL
Distribution: In WA these zones occur at ca. 900-1500 m.
Representative species: The follow ng species were found in
areas With unspecified vegetation (probably Pseudotsuaa or Abies
grandis forests): Unbilicaria "vellea" (Phanessa Gotto, Pend
Oreille Co.),; Xanthoria el esans (Twi sp region, kanogan Co. )

3.3.4.4.2.' SPECIAL HABITATS

3.3.4.4.2.1. Agquatic/semi-aquatic |ichen communiti es.

Habi t at : Usual Iy siliceous rock. Al though many of the
species are also common in other major zones, and are nentioned
in the discussions of them they are treated together here for
conveni ence.

Distribution: At |east sone aquatic or sem -aquatic |ichens
(particularly the crustose ones) are known or presunmed to occur
in all provinces in the region. Lichens were collected in E
Sl ope of Cascades, WA (Dewey Lake, ca. 1500 m and Dunbbel | Lake,
1650 m Yaki ma Co.), E. Plateaus & Hlls, OR (Hol borok Reservoir,
1650 m.and Dairy Creek, 1930 m Lake Co.).

Rol e(s): Hvdrothvria venosa is a nitrogen fixer. I't and
Der mat ocaroon_ spp. probably provide habitats for invertebrates or
possibly even very small fish or frogs. At least sone aquatic
lichens are probably also eaten by various aninals.

Bensitivity: Lichens on rocks in these habitats are probably
sensitive to water quantity and quality; as affected by water
usage, logging, agriculture, human settlenments, and urban or
i ndustrial devel opnent.

Representative species: The nost truly aquatic |ichen
(Hvdrothvria venosa) appears to be restricted to noist foresfs,
usually but not always at higher elevations; near the Columbia
Corge it sonetinmes becones abundant enough in the water at the
Carson Fish Hatchery (Skamania Co.) to clog screens (Davis, pers.
comm., 1994). Species of _Aspicilia, Dermatocarpon, Staurothele!l
and Verrucarla occur on at least periodically inundated rocks, in
all the major zones, but the species considered to be aquatic'or
sem -aquatic (D_ar_npmu_anum D luridum and D—rivulorum; S.
fissa, and the V. margacea group) are probably nost
characteristic of nobntane forests, and are apparently absent from
the warnest and driest zones (steppe and shrub-steppe). Most
ot her sem -aquatic crustose species (e.g., Hymenelia lacustris)
al so appear to be restricted to the higher elevation zones
(montane forest to al pine). However, the crustose aquatic
species are often very difficult to collect and identify, making
it difficult to reliably describe their distribution and ecol ogy.

A species, of _Dermatocarpon was found in Dewey Lake.
Hvnenelia |acustris was found in Dumbell Lake. Dermmtocarpon sp.,
“Microthelia aterrima", and Staurothele fissa were found in
streams at unspecified elevations near M. Adans. Der mat ocar pon
luridum and Staurothele sp. were found at the Dairy Creek site.
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A Staurothele species was also found in creeks at the Hol brook
Reservoir site.
3.3.4.4.3. M SCELLANEQUS FORESTS:

3.3.4.4.3.1. pen Pseudotsuga-Pinus ponderosa forests:

Distribution: Lichens were collected in E. Slope of Cascades
(760 m Kittitas Co.; 960 m Yakima Co.).

Representative species: The lichen floras at the two sites
were totally different.

On overhanging surfaces (760 n13|te) Rhizoplaca
mel anopht hal ma

On steep surfaces (760 msite): Collema sp., [ rpon
sp., Lecanora muralis, L. rupicola, Lecidea sp. (brown), -and
Rhizoplaca nel anooht hal na. ,

On gently sloping surfaces (760 m site): Caloplaca sp.,
Catapvrenium sp., Lecanora muralis, L. nisromaroinata, L.
phaedronht hal ma, L. rupicola, L._cf. weberi Leci [
Qchrol echia unsaliensis, and _Rhizoplaca nel anoohthal m

"On unspecified surfaces (960 msite): Aspicilia sp.
Bel | enerea alpina, Dioloschistes scruposus, Lecanora
| aat okkaensis, L. polytropa, L. rupicola, L. sp., Lecidea ssp
(brown), Rhizocarnon sp. (yellow), _Unbilicaria sp.

3.3.4.4. 4. PINUS' CONTORTA ZONE (Franklin & Dyrness, 1973).
.Representative species: Although no l|ichens have been
collected definitely known to be in this zone, species grow ng on
pum ce are likely to occur here. Leci dea pum cicola has been

collected on pumce at the edge of an obsidian flow in E
Plateaus and Hlls, OR (1600.m, Deschutes Co.).

3.3.4.4.5. PSEUDOTSUGA MENZIESI| ZONE (Franklin & Dyrness, 1973)

3.3.4.4.5.1. UNSPECI FI ED PSEUDOTSUGA FORESTS:

Distribution% Lichens were collected' in E. Slope off
Cascades, WA (900 m Yakima Co.), E -Plateaus & Hlls, OR (1340
m Kl amath Co.), and N.E. Mountains, OR (914 m Union Co.).

Representative species: Also see |list of species found in-
m xed Pseudotsuga-Pinus ponderosa forests.

- on' gently sloping basalt (Yakima Co. site): Lecanora
muralis, Lecidea sp. (brown), Trenolecia atrata.

On basalt in sheltered canyon (Union Co. site): Neofuscelia
verruculifera. Rhizocarpon geographicum.

On andesite (Klamath Co. site): Aspicilia sp., Lecanora
muralis, L. cf. niaromaruinata, L. semtensis, L. cf. weberi
Leci dea sp. (brown), Phaeonhvscia decolor, and Rhizoplaca
nel anopht hal ma

3.3.4.4.5. 2. PARTI CULAR ASSCCI ATI ONS

3.3.4.4.5.2.1. Pseudot suua menziesii/Physocarpus nal vaceus
Association (Cooke, 1955). .
Distribution: Lichens were collected in Colunbia Plateau, WA
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(northern plot, 60 m Spokane Co.)
Representative species; (dadonia Comunity: (adonia
finbriata.

3.3.4.4.5.2. 1. iesii-Pi '
occidentalis Comunity

Distribution: Lichens'were collected in N E Muntains, OR
(1575-1800 m, Wallowa Co.).

Representative species: Bellenerea alpina, Lecanora.
ruoi cola, Lecidea sp., Leptogium sp. Neohr oma parile,
Rhi zocarnon geographlcum were found on rocks in open forest;
Collema sp. was explicitly stated to have been found on granite.

3.3.4.4.6.  TSUGA HETEROPHYLLA SERI ES

3.3.4.4.6.1. ABIES8 GRANDIS ZONE (Franklin & Dyrness, 1973)
Distribution: Al though many of the nontane sites were

I ichens have been collected. are probably in this zone, nost of

them mght just as easily be in the Pseudotsuoa Zone, and the

| abel data provide little or no ecological ' data. The information

on species given below cones from collections at one area.in E

Sl ope of Cascades, WA (Roger Lake area, 1775-1825 m Okanogan

Co.) that is near the boundary between the nontane and subalpine
zones.

Representative species (* = 'common'):
On outcrops and boulders in forest (1775 n): Aspicilia
spp.*, Bellenerea alpinax, cenisia*, L__ polvtropa¥,

Leci dea leucothallina*, |ecidea spp.*, lepraria spp.*, Melanelia
granulosa*, Protooarnelia badia
Rhi zocaroon geographicum*, R. sp. (gray/brown)*, _Unbilicaria
deusta*, and U__torrefacta were found

On exposed boulders (1825 nj: Aspicilia spp.*, Lecidea
spp.*, Lepraria neglecta*, L. sp.*, ranulosa*,
Parmelia saxatilis Unbilicaria cf.

Pseudephebe pubescens,
caroliniana, U._ hvoerborea, U _torrefacta, U. sp. were found.

3.3.4.4.6. 2. ARI ES CONCOLOR ZONE (Franklin & Dyrness, 1973)
Habi tat: Cenerally simlar to that of the A_arandis zone.

3.3.4.4.6.2.1. Exposed lava flow surrounded by conifer forest
(probably _Abies concolor).

Habitat: Sone of the rocks are quite large, providing many
m crohabitats (different slopes,- aspects, and surface features),
for various lichens. Most of the |ichens were found on these
| ar ger rocks.

Distribution: Lichens were collected in E Slope of
Cascades, .OR (1620 m Kl amath Co.).

Repr esentative species: Asoicilia sp., Lecidea cf.
cascadensis, Pseudeohebe oubescens. Rnizocarnon bol anderi, R:
geographicum, R. sp,, and Unbilicaria hyperborea were found,

3.3.4.4.6.2. 2. Abi es conecolor forests with Pinus ponderosa
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and/or P._contorta).

Habi t at : Sone of the localities were in.or near riparian
areas lined with deci duous woodl ands.

Distribution: Lichens were collected at nunerous localities
n E. Plateausand Hills, OR (1500-1930 m, Klamath Co., 1650-2000
m Lake Co;). ¥

Representative species: It is noteworthy that Parnelia
hygrophila (a species mainly of humd forests) was found at three
sites, one riparian, the other two in open, non-riparian areas,
including one site where two primarily corticolous |ichens,
Platismatia glauca and Tuckermannonsi s chlorophvlla (both al so
nore characteristic of fairly noist areas) were found on rock (I.
chlorophvila also occurred on rock at another dry site. These
species were all found only on steep or overhangi ng surfaces, at
t he higher elevations (above 1900 m). The lichen flora
particularly at one of the higher elevationsites, Palisade Rocks
(an open area near tinberline, at 1950 m, includes sone
primarily alpine species (Bellenerea alpina, Pseudeohebe
minuscula, Sporastatia testudinea, and Unbilicaria decussata).
Pseudephebe pubescens, which has a w de elevational distribution
but is nost characteristic of the alpine zone, was also found at
that site, two other high elevation sites, and two sites at 1500
m

On vertical or overhangi ng surfaces: Acarospora
“"chlorophana

In shaded crevice on overhanging rock surface: Platismatia
al auca was found at one site.

On steep rock faces in open areas: Brvoria sp.

Der mat ocarpon reticulaturn, Lecanora cenisia, L. sp., Parnelia
hvarophila, _Physcia sp., Pseudenhebe oubescens, Tuckermannopsis
chlorophvlla, and Xanthoria "candelaria" were found at one site.

On rocks in the forest: Dennatocarpon sp., Lecanora muralis,
and Leoraria neglecta were found.

On subnerged rocks in creeks: Dermatocarnon |uridum and
St aur ot hel e sp.

On dry rocks (no obvious preferences, or information
insufficient): Species found at two or nmore sites include
Aspicilia spp., Candelariella vitellina, Dernatocarnon m niatum
D. reticulatum Lecanora muralis, L. polyvtropa, L. 'nseudonellea
L. rupicola, L. senmitensis, Lecidea spp. (brown), Lecidella
carpathica, Leoraria nealecta, Mlanelia elegantula, Phaeophyscia
decolor, Physcia dubia, P. nmacnussonii, Pseudenhebe oubescens
Rhi zocaroon |ecanorinum Rhizoplaca nelanoohthalma, _Unbilicaria
hyperborea, U haea, U. torrefacta. Xanthoria "candelaria", and
X. fallax. Oher species that were found include Acarosnora sp.
(brown), Bellenerea cinereorufescens, B. sp., Caloplaca cf.
cascadensis, C__saxicola, C. sp., Dermatocarnon sp., Lecanora
sp., _Lecidea tessellata, _Leptogium saturninum__Parnelia
saxatilis, P. sp., Phvscia biziana, P._cascadensis. P._dimdiata
P. spp., Placvnthiunf? sp., Psora nipponica, Rhi zocarnon

eographicum, R. cf. sphaerosporum, R__sucerficiale, R. spp.,
Staurothele sp., Unbilicaria cf. polyphylla, and U _“vellea".
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3.3.4.4. 7. TISUGA HETEROPRYLIA ZONE (Franklin 6 Dyrness, 1973)
Habitat: The areas where this zone occurs in the WA part of

the Colunbia Basin are riparian.
Distribution: Al though no'saxicolous lichens are definitely

known to have been collected in the few areas in N E Muntains
of WA where the zone is present, there is no reason not to expect
themin this zone;



S8axicolious 35

3.3.5. SUBALPINE FOREST-TUNDRA (vitt, et al.
SUBALPI NE ZONE (Lyons, 1971)
FORESTS, AND TI MBERLI NE VEGETATION (Franklin & Dyrness, 1973)

. 1088)

3.3.5.1. GENERAL

Habitat: Conditions are cold and relatively noist. Sour ces
of nutrient.enrichnent are probably m ninal

Distribution: In WA-the zone occurs at ca. 1500-2100 m
al t hough occasi onal krumholz trees occur sonewhat higher. In
addition to the sites nentioned below, there are a nunber of
| ocalities from which Howard (1950) and Douglas (1974) reported
lichens, in E. Slope of Cascades, WA (North Cascades: Chelan and
Ckanogan counties); that could be either nontane or subal pine..

Sensitivity: Saxicolous lichens are probably not threatened
much in this zone:, Tranpling, or burying in nud, could be a
problem in heavily used areas.

Representative species: In addition to species nentioned
specifically below, many others that were collected by Howard
Dougl as, or others, that occur both in the alpine zone and in
various |lower elevation zones are likely to also occur at |east
occasionally in subal pi ne areas.

3.3.5.2. AQUATI C COMMUNITIES

Habitat: Water in subalpine areas is cold, and is likely to
be relatively clear and pure (not polluted, nor stagnant), except
near trails or canping areas.

Distribution: Lichens were collected in E. Slope of
Cascades, WA (1920 m Yakima Co.) and E. Slope of Cascades, OR
(two locations in Deschutes Co., one in Klamath Co.).

Sensitivity: Middy conditions caused by human activities are
a potential threat.

Representative species: Hvdrothvria venosa was found in
smal|l streans or rills running into |akes, at the three OR sites,
Dermatocarpon |uridum was found in streans at the WA site.

3.3.5.3. FORESTS (ABIES LASI OCARPA AND TSUGA MERTENSI ANA ZONES)
(Franklin & Dyrness, 1973)

Habitat: Wthin the forests, conditions are noist and cold
Heavy snowfalls are not likely to be nelted by sunlight or blown
away by wind, as they are in krumholz areas or the al pine zone.

D stribution: Al though apparently no saxicolous |ichens have
been identified from definite subalpine forests in the WV OR part
of the Colunbia Basin, |ichens undoubtedly occur in rocks in-

t hese forests.

Representative species: In mnmy experience in other regions
(including the west side), the saxicolous'flora in subalpine
forests tends to be nostly a continuation of that found in other
forests found at noderate to high elevations, with species of
Aspicilia, Lecidea, and Rhizocarpon usually dominant, and
Unbilicaria spp. (and occasionally others) occurring in nore open
areas.
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3.3.5.4. . TIMBERLINE VEGETATI ON ,

Habitat: The OR locality was in an area with scattered
clunps of Abies lasiocarpa and Tsuga_nertensiana.  Conditions, are
nore or |less internediate between those of forests and the al pine
zone.

Distribution: Lichens were coIIected in E. Sl ope of
Cascades, WA (1925 m GCkanogan Co. 1890 m Yakima Co.) and E.

Sl ope of Cascades, OR (1800 m Hood R ver Co,).

Representati ve species: |ecidea sp. and Rhizocarpon' sp. were
found at the OR site. Acarospora "chlorophana", Bellenerea
alpina, Lecanora novonexicana nor i in and.
Tephromela arneniaca were found on vertical (to overhanging in
the case of A. "chlorophana" and partly L.__novonexicana) surfaces
of andesite in open areas. O these, B. alpina, S. testudinea
and T. arneniaca are primarily alpine species, L. novomexicana isS
primarily-a species of fairly dry, open comunities from shrub-
desert to alpine in the Rocky Muntains, and in the Pacific
Northwest, it is occurs rarely, apparently always in tinberline or
alpine areas. On exposed outcrops at the 1925 m Ckanogan Co.
site, Aspicilia spp., Lecanora polvtropa, Lecidea spp., Lepraria

neal ecta, Mlanelia sranulosa, Rhizocaroon geographicum,
Utbilicaria hwerborea, and U__polvrrhiza were conmon; other
species present included Dermatocarnon nmoulinsii, Hmsu_a_ haea,
Pseudenhebe pubescens, Rhizonlaca nel anophthal ma,
subdi screpans s. lato, Rinodina sp., Unbilicaria sp and a
sterile crust were found.

3.3.5.5. SUBALPI NE NMEADONS
Habitat: Conditions for lichens are sunnier (and also drier,
on larger rocks or ones in dryneadows) than in the forests.
Distribution: Lichens were collected in E. Slope of
Cascades, WA (Upper Bird Creek Meadows, Yakima Co.). O her
col l ections have probably been made in other subal pi ne neadows in
the region, but no data on habitat is available for them.
Representative species: Lecidea orotabacina was collected.
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3.3.6. ALPINE TUNDRA (Vitt, et al., 1988)
ALPI NE ZONE (Lyons, 1971, Franklin & Dyrness, 1973)

3.3.6.1. GENERAL

Habitat: Conditions are very cold. Al though snowmelt:
provi des water, many rock habitats in this zone are quite dry.

At least in noister sites, sunlight is often blocked by clouds.
Sources of nutrient enrichnment-are probably few in nost areas.
Rock twe: Rocks in alpine areas of the region are mainly
siliceous. Snow Saxicolous lichens in alpine areas are |ess
abundant with increased snow cover (Flock, 1978). Wnd: May be
inmportant in dispersing |ichens by fragnentation. A few species
seem to be characteristic of windy areas; however, this may-
relate nore to dryness or renoval of snow than to the w nd
itself.

Distribution: In WA the zone generally occurs above ca. 2250
m (Lyons, 1971).

Sensitivity: Few if any threats to saxicolous species are
likely in this zone. Possibly there could be slight losses in a
few areas heavily used.by hikers or clinbers, due to abrasion or
tranpling, or burying by dust, nud, or debris. Li chens t hat
require shelter or nutrients provided by vascul ar plants mght be
i npacted by | oss of those plants. Pol lution mght be a problem
in a few places where air mght flow from the bigger urban areas
on the west side of the Cascades up into al pine areas on the
Cascade crest. ‘

Representative species: O the macrolichens, Alectoria:
nioricans, Allantooarnelia alpicola, Brodo oroarctica, Cetraria
comm xta, C. hepatizon, Cornicularia nornmoerica, Unmblicaria
arctica, U__havasii, U. vellea, U _virsinis, and perhaps others,
are restricted to arctic-al pine areas. Crust ose species nore or
less restricted to alpine (or arctic-alpine) areas include
Bel | emerea subsorediza, Lecanora bicincta, L. intricata, L.
nel aena. pringlei, lecidea atromarainata,_ Ophioparma
lapponica, Sporastatia testudinea, and Tephronela anneni aca

3.3.6.2. AQUATIC COWMUNI TI ES.

Habi tat: See under. subal pi ne aquatic communiti es.
Di stribution: Lichens were collected at Harts

Pass/ G asshopper Pass, [ca. 2000 m], Ckanogan Co./Whatcom Co.
Sensitivity: See under subal pine aquatic comunities.
Representative species: _Dermatocarpon luridum was found.

Staurothele spp. are also likely to occur in streans in'the

al pine zone.

3.3.6.3. COVMUNI TTES ON DRY ROCKS, BY PROVI NCE OR- SUBPROVI NCE

3.3.6.3.1." E. Slope of Cascades, WA: North cascades (probably
met anor phi ¢ rocks)

3.3.6.3.1.1. Distribution: Lichens were collected in Chelan
co. at Hoodoo Pass, 2200 m (Douglas, 1974); Harts
Pass/ Grasshopper Pass, [ca. 2000 m]}, on the border of Okanogan
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and Whatcom Co. (dew, unpublished); and in Ckanogan Co. at

Hayst ack Muntain, 2200 m (Douglas, 1974); Snowshoe Mountain,
2200 m summit of Slate Peak, 2250 m (Inmshaug, 1957; d ew,
unpubl i shed); Joe MIIls Muntain, 2354 m (Douglas, 1974), Chopaka
Mount ai n, 2400 m (Douglas, 1974);' trail to Wndy Peak (Dougl as,
1974) ; summt of Wndy Peak', 2430 m and summt of Tiffany
Mountain, 2482 m (lnmshaug, 1957); and MLeod Muntain, 2464 m

" (Dougl as, 1957)«

3.3.6.3.1.2. 'Representative species:

Macroii chens were collected at all of the sites. )
Pseudenhebe pubescens was found at four of the sites. Phvscia
dubia, Unbilicaria hwerborea and Xanthoria eleaans were each
collected at three sites. Several species (Alectoria nisricans,
Brodoa ororactica, Pseudenhebe minuscula, Unbilicaria decussata,
and U. virainis) were found at the summts of Slate Peak, Wndy
Peak, and Tiffany Muntain, and nowhere el se. Allantoparmelia
alpicola and Cetraria henaIIZQn were found only at the summts of
Wndy Peak and Tiffany Muntain.. Unhilicaria orobosci dea was
found at MLeod Mbuntain. Cetraria conmixta, Cornicularia
nornmoerica, Mlanelia infumata, M sorediata, Parnelia saxatilis
Physcia aipolia, Unbilicaria arctica, '

U. torrefacta, U_vellea, and U. sp. were found only at Slate
Peak. Dermatocarpon reticulatum (on dry rocks) and_D__ Juridum
(on wet rocks) were found only at Harts Pass/ G asshopper Pass.
Crustose lichens were collected at all sites, but Imshaug’s
data on these is not available to me at present. The only
crustose species found that is apparently restricted to arctic-
alpine areas were_Bellenerea subsorediza and_lecidea
atromarginata (Sl ate Peak), Ophioparma lapponica (Hoodo Pass),
and Lecanora intricata (Harts Pass/ Grasshopper Pass). O her
species found that have' broader ecol ogical anplitudes, include
Acarosnora "chlorophana", aspicilia spp., lecanora polytropa, L.
rupicol a, LBQMQM@.& L. cascadensis, L. confluens,
Lecidella stigmatea, Lepraria neglecta, L. spp., Porpidia

glaucophaea, Rhizocarpon geoqraphicum, R__nacrosnorum -Rhizoplaca
chrvsoleuca, R.__ nelanophthalma, and Staurothele fuscocuorea.

3.3.6.4. E. Slope of Cascades, WA: central Cascades (andesite or
ot her hard, non-porous volcanic rocks).

3.3.6.4.1. Distribution: Lichens were collected at Raven's
Roost, 1860 m Tinberwolf Lookout and Sourdough Gap, 1950 m and
M. Adanms, 2400-2700 m Yaki ma Co.

3.3.6.4.2. Representative species: Information is from

Raven's Roost unless specified otherwise. Although collections
were also nade at Crystal Peak, 1950 m that locality is actually
in Pierce Co.. The saxicolous flora there was generally simlar
to that at Raven's Roost, but there were also sone additional

species found at Crystal Peak: Alectoria niqricans, Bellemerea

alpina, QBDQ&L&LI&LL&SP. Brodoa oroarctica, Cetrari'a hepatizon,
C. muricata, H nia bitteri, Parnelia onphal odes (on steep

surfaces), P Saxatllls Tephronela arneniaca (on vertical
surfaces), Unbilicaria wviragins (on overhanging surfaces), and
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Xanthoparmelia sp.
On overhanging surfaces: Acarospora "chlorophana',
Lecanora bicincta, L. nov Xi cana*, Rhizoplaca
melanophthalma, and SDorastatia testudinea.
on vertical surfaces: Allantoparmelia alpicola,
Lecanora bicincta, L. nelaena, L__Drinslei L. rupicola, L.

sp., RhizocarDon "disporum", RhizocarDon sp. (yellow)*,

SDorastatia testudinea (also at Sourdough Gap);limhilicaria
kraschenni kovii, and Xanthoria el esans were found. Ot her

species include: Lecanora DolvtroDa, BRhizocarDon sp.
(yellow) *, SDorastatia testudinea. and Irenplecia atrata*
(all at Sourdough Gap).

On steep surfaces of exposed boulders: Alectoria lata,
AsDicilia sp., Hvpoaymnia_ austerodes, lLecanora bicincta; L.
prinalei, Ophioparma lapponicum, PseudeDhebe Dubescens

1 Z rDon geographicum, R. sp. (yellow), RhizoD aca
melanophthalma, Unbilicaria kraschenninkovii, and U. sp.
were found

On gentle slopes of large, boulders on very exposed,
windy points on ridgetops: AsDicilia spp. (A. cinerea/A.
ai bbosa group), Lecanora bicincta, PseudeDhebe Dubescens,
Rhizoplaca melanophthalma, and Thammolia vermicularis were
f ound.

On noderately sloping surfaces: Acarospora sp.,.
Lecanora polvtropa, L. rupicola, Lecanora sp., Lecidea sp.
(brown), PseudeDhebe Dubescens, RhizocarDon geographicum,
riparium, and. R, sp. were found.

On exposed rocks: Lecidea sp. (brown) and Unbilicaria
kraschennini kovii (at Tinberwolf Lookout) were found.

On unspecified rock surfaces: Alectoria lata, AsDicilia
spp., Bellenerea sp., Lecanora DolvtroDa, Lecidea |actea, L.
spp. (brown), PseudeDhebe Dubescens, and RhizocarDon spp.
(gray/brown and yellow). At the highest elevation site (M.

Adans), PseudeDhebe Dubescens and Unbilicaria vircfinis were
f ound.

3.3.6.5. E., Slope of Cascades, OR

Distribution: Collections were nade at MKenzie Pass, 2400 m
and summt of South Sister, 3157 m Deschutes Co.; trail from
North Sister to Mddle Sister; 2760 m Deschutes Co./Lane Co.
(I mshaug, 1957); M. Hood, 3370 m Hood River Co.; and Crater
Lake National Park, 1883-2392 m Kl amath Co.

Representative species: Acarospora fuscata and Lecidea
pumicicola (both on pumce) and Lecanora Drinslei (on unspecified

rock) were found near Crater Lake; Pseudephebe Dubescens and
Unbilicaria virsinis were found at the 2760 m site; Ophioparma
lapponicum was found at the 2400 m site; and Lecidea spp. were

found at the 3175 m and 3370 m sites.

3.3.6.6. N. E. Muntains', OR
Distribution: Lichens were collected at sunmt of Eagle Cap,
2915 m Union Co./Wallowa Co. (I|nshaug, 1957).
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Representative species: Phvscia dubia, Pseudephebe
minuscula, P. pubescens, Umbilicaria decussata, U__ hwerborea, U.

kraschenninikovii. and U__virainis were found on unspecified
rocks.

3.3.6.7. E. Plateaus & Hlls, OR (41-13/14)
D stribution: Lichens were collected at summt of Steens

Mountain,. 3000:m, Harney Co.

Representative species: Rhizoplaca melanophhalma and
Unbilicaria viraginis were found.



Veg Zones

Table 1. Elevation -and climate of major vegetation zones of Franklin &
Dyrness (1973).

HABITAT VEGETATI ON ZONE
FEATURES Shr ub- St eppes Forests
ARTR AGSP/FEID ARRI JUOCC pIPO PI CO PSME ABGR/ABCO TSHE ABLA

El evation (m) 30 30 450 450 760 600 1200 100 1100 1650 800 1300
to to to to to to to to to to to to
1000 120 775 1400 1400 2000 1525 1350 2000 2000 1200 1700

Av. Annual 190- 200- 360~ 280 200- 355- 350- 632- 560-
Precip. (mm 389 250 600 312 760 700 1157 1700
Av. Sunmer 24- 23- 75 41- 56- 43-
Precip. (mm 43 44 94 66 115
Av. Annual 8- 12 9 6- 5- 6- 3-
Tenp. (°C) 12 8 6 8 8
Av. Sumrer 19- 23- 20 16- 14- 18 13-
Tenp. 25 24 20 16 16
Av. Max.
Sumrer 28- 31- 28 26- 26—~ 27~ 27- 25-
Tenp. 35 33 32 32 31 30 29
Av. Wnter 0 0 -2 -3 -3 -1
Tenp. to to to to
-5 -5 -4 -5
Av. Mn. -3 -3 -5 -8 -11 -5
W nt er to to to to
Tenp. -10 -4 -11 -10
Av. Annual 34- 34 102 141~ 417 231-

Snow (cm) 136 15 15 252 450 500



Table .% Distribution of major saxicolous |lichen species by rock-
characteristics/position on rock.

LI CHEN SPECI ES

Over-

Pebbl es/

hangs

Acarospora

chl or ophana +++

Caloplaca
saxi col a +

Lecanora
muralis +

L. phaedrophthalma

Leci dea
tessel |l ata

Pseudephebe
pubescens

Rhizoplaca
chrysol euca

R. nel anopht hal na +

Unbilicaria
hvpexrborea

v

U.
kr aschenni kovi i

U. phaea

Xant hori a
el esans

Si des of Sides of
cliffs out cr ops
+++ +
++ ++
++ + +
+
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+ ++
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++ ++
+ ++
++ +++
+ ++
+ ++

Tops of
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++

++

++

++

+++

+++

+++
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ROCK CHARACTERI STI CS; POSI TI ON ON ROCK

Tops of

out cr ops

++

+++

+++

+++

+++

+++

++

++

++

gravel
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i fe zones

Table 2. Distribution of maj or saxi colous lichen species by life zone.

LI CHEN SPECI ES LI FE ZONE
Sage- Bunch- Yel | ow Mont ane Sub- Al pi ne
brush. G ass Pi ne For est al pi ne

Acar osoor a

chl or oohana + + + + + +

Calpnlaca

saxicola + + +

Lecanor a

muralis + + + +

Lecanor a :

phaedr onht hal na + + +

Leci dea

tessellata + + +

Pseudephebe

pubescens + +

Rhi zoal aca

chrvsol euca . + +

Rhi zool aca

nel anooht hal ma N + + + + +

Unbilicaria

hvperborea - + + + + +

Unbilicaria

phaea . + + +

Xant hori a

el esans . + + +
4
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Table 4. Distribution'
of Franklin & Dyrness (1973).

LI CHEN
SPECI ES

Acar osoor a
“chlorophana'

Caloplaca
saxi col a

Lecanor a
muralis

L. phaedro-
pht hal ma

Leci dea
tessellata

Pseudeohebe
pubescens

Rhi zool aca
chrvsol euca

R.
melanophthalma

Umbi licari a
hyvperborea

Unbilicaria
phaea

Xant hori a
el esans

ARTR

++

++

++

+

Shr ub- St eppes
AGSP/FEID JUCC PI PO PICO

++

++

of major saxicolous |ichen species by vegetation zone:

++

++

++

++

VEGETATI ON ZONE
Forest s
PSVE ABGR/ ABCO TSHE ABLA Al pi ne

+ + ? + +

? +

+ +

+

+ +

+ + ? ? +++
+ + ? ? +
+ + ? ? +

? +



Successi on
4, SUCCESSI ONAL STAGES

Little is known about the preferences of nost of the species

for particular successional stages. In general lichen succession
follows the order of crustose then foliose then fruticose, but
there are many exceptions. In nost cases, it is only possible to

hypot hesi ze the general occurrences .or preferences based on
studies nade in other parts of the country or world, or mnake
educat ed guesses based on very subjective evaluation of

col l ection data.

My hypotheses are summarized in a series of tables (see
introduction for explanation of format and conventions). I have
arranged the information in the-text under some of the headings
or subheadings roughly in order of decreasing' likelihood of’
rel evance to the region being considered, i.e., starting with
information, fromeastern WV OR (or ny own opinions based on ny
experience there), 'and ending with information from studies in
other parts of the country or world.,. My own opinions are.

generally inserted in the earlier parts of the discussions.

In the discussions below | have used various terns quite
| oosely (e.g., "late", "climax", "mature", and "old-growth" are
used sonewhat interchangeably), because the data are insufficient

to allow nore than the broadest hypothetical generalizations. |
have ‘included second-growth forests under internedi ate stages

because the species found in them are not necessarily pioneers or
col oni zers. However, | have treated "secondary succession” as a
separate category after the others, because fire or other.
di sturbances can occur in localized areas wthin any stage; and
the species that are colonizers after disturbance may not
necessarily occur in stages where the entire comunity is young.

1. CORTICOLOUS/LIGNICOLOUS

Many factors are involved in succession of lichens on bark
or wood. In general, as the age and size of the trees.(and
shrubs) increase, there are nore tinme and space for |ichen
propagul es or fragnments to land on them better conditions and
nore diverse mcrohabitats due to increasing roughnening,
softening or deconposition of the surfaces, and increased
conplexity of canopy structure. These are primary factors
especially in relatively open' conmunities conposed of one or few
dom nant woody plant species with little or no understory (e.g.
nost juniper or pine forests); in such conmunities, probably due
to the substrate texture and dry conditions, a rather small group
of lichen species (e.g., Candelaria or Xanthoria in nutrient-
enri ched shrub or hardwood tree comunities, or Letharia 'and
various.parnelioid-cetrarioid taxa in pine forests) tend to be
the colonizers, and mainly increase in abundance as the conmunity
ages, until they occupy all or nobst suitable surfaces. Thi s
general trend is likely to be nodified mainly by changes in

1
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spacing of the trees or shrubs, wth concordant changes in
availability of light, and by factors such as fire or |ogging.

In nore conplex woody plant comunities, changes in species
conposition of the trees or shrubs, and various other factors,
produce nore conplex lichen communities, and the succession anong
the lichens becones too conplex and. variable to make many
generallzatlons

One European study,-by Hllno (1994), found that Brvoria spp.
were present in equal amounts in all successional stages of
forests. -Many other species, especially crustose species and
extrenmely common macrolichens such as letharia spp., are probably
at least present -in all stages

DECIDUOUS \WOCODLANDS

"Little information- explicitly dealing with'lichen'" succession
in in deciduous-woodlands is available." However, it is likely
that species that are characteristic of particular stages in
coni ferous forests but frequently occur on hardwoods w il follow
a simlar'pattern in deciduous woodl ands.

Early Stages. _
Informati on from Montana: Sone of the species that are nore
abundant in' second-growth forests in Mntana (Lesica, et al.

1991), such as Hypogymnia jpshausii Mel anelia multisoora, M.
subaurifera, Phvscia stellaris, and Ramalina farinacea, comonly

occur on hardwoods, as does XaﬂLhQLLa_ olvcarpa, which is
restricted to such forests there.

Informati on from Europe: Pioneer |ichen colonizers of
Fraxinus twigs in Europe (Degelius, 1964) include several species
known to occur on various hardwoods' in the WA/OR part of the

Col unbi a Basin: lecanora carpinea, Phaeophvuscia orhicularis

Mel anelia exasperatula, M _subaurifera Parmelia sulcata Physcia
adscendens, Phvscia stellaris, P._ _tenella, and Xant horia
polvcarpa.:

Internedi ate Stages

Information from Europe: Species present in all st ages but
nore abundant on trees of nbderate age include Hypogymnia
phvsodes, H.__tubul osa, and JTuckermannoosis chlorophvlla (Hl no,
1994), all of which occur, on hardwoods as well as conifers.

Later Stages:

Information from west side of Cascades, and el sewhere:
Li chens associated with old-growth conifer forests but frequently
found on-hardwoods include species of Lobaria, Neohroma and
Pseudocyphellaria, and sone nenbers of-the Caliciales.

Succcession after fire:
Information from M nnesota: A study of an oak Savannah,
Wetmore (1983) suggests that the abundance of a few species may

2
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be relatively unchanged with increasing fire frequency, or even
increased somewhat (e.g., _Candelaria concolar), nost |I|ichens
(including Candelariella xanthostigma, Phvsconia detersa, and
Xanthoria fallax) decreased with increasing fire frequency, and
others were absent entirely where fires were frequent.

CONlI FEROUS FORESTS

Pioneer stages

Informati on from eastern WW OR: The herbarium | abel s provide
al rost no data on which species occur in young coniferous forests
in the region, except perhaps that Pvrrhosoora cinnabarina was
found on "young" trees of an unspecified species of Pinus
(locality not specified, Deschutes Co., OR). In my own
experi ence, young forests or plantations in the Colunbia Basin
(and el sewhere) generally have |ow diversity and abundance of
l'ichens on the trees, and few if any logs or stunps on which
| i chens could grow. The species that-do occur on young trees are
usually either a few crustose kinds or macrolichens that.are
extrenely abundant in older communities in adjacent areas (e.g.,
Letharia spp.).

Information from Europe: "Studies in Europe also provide
very little data relevant to the Col unbia Basin. Holien (1989)

found that Bryoria capillaris occurred in young stages; Hilmo

(1994) found various species of Lecidea and Cchrolechia in young
st ands. Hilmo (1994) found that Mulpicida pinastri was present

only in early stages, and Parneliopsis spp. Were nore abundant-in
early stages, decreasing with tree age.

Internmedi ate stages (including second-growh forests)
Information from eastern WW OR Label data show that Brvoria
fuscescens, Hypogymnia jnshauoii. JTuckermannonsis platvyphylla,
and Mul picida canadensis were found on |ower dead |inbs of 20-25
cm dbh Larix occidentalis and Pinus contorta in a 35 year old
stand in N.E. Mountains, WA (960 m Pend Oeille Co.).

Information from Montana: Species that occur in the WOCR
part of Colunbia Basin and are restricted to or nore abundant 1IN
second-growm h forests in Mntana (Lesica, et al., 1991) include
Ahti ana sphaerosporella (restricted), Brvoria fuscescens, B.
pseudof uscescens, Essllnaerlana i dahoensis. Hypoavmnia | nshausii,
Mel anelia multispora, M. subaurifera, Phvscia stellaris, Ranmlina
farinacea IHQKQ[HHDDQDSIS merrilli, T. orbata, T pallidula, T.
platvohvlla, ' canadensis (restricted), \/_aqinastri_

Xant horia polvcarpa (restricted).

Information from Europe: H Ino (1994) found that species
present in all stages but nore abundant on trees of noderate age
i ncl uded Hypogymnia physodes, H. tubul osa, and _Tuckermannopsis
chl or ophvl | a.

Later stages
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Species found on rotting bark or wood, such as many (ladonia
spp., are'in a sense colonizers of such substrates, but they may
be nore abundant in older forests sinply because nore |ogs or
stunps are available and-nore are in advanced stages of rotting
(especially where increasing canopy closure produces nore noi st
condi tions).

I nformation from eastern WV OR Label data show that
Parneliopsis hvperopta was found on a "huge" Llarix Li
in a mxed Pseudotsuaa forest in N E Muntains, OR (1510 1800 m
Wallowa Co.); Alectoria sarmentosa (conmon on bole and |ower dead
li rbs) and Hypogymnia sp. (H__éenteronorpha group) were found on
bark of an "old" Pinus nonticola in a mixed Tsuga_heteraochvlla
forest in N.E. Muuntains, WA (1410 m Pend Oeille Co.). A
difficulty with interpreting the label data is that'in many cases.
the presumablylater stage forests tend to be at higher
el evations, or in or near riparian areas, and in areas protected
from both.logging and fire; thus age or successional stage of the
forest is probably not the only factor affecting the |ichen
flora. :

Species found in a probable old-growh forest (presuned to
be Abies'concolor) in E. Slope of Cascades, OR (1620 m, Kl amath
Co.) include Alectoria inshauaii, A_ sarnentosa, Brvoria.
capillaris, B. sp., Chaenotheca furfuracea, Cyphelium sp.,
vaocenomvce scalaris, vPp @ymnia inshauaii. H__occidentalis,

' ' Letharia spp., Mlanelia elesantula
Parne||0n3|s spp., Platismatia glauca; _Tuckernannoois
chlorophvlla, and T.__platyphvlla. Species found in forests
(known or presuned to be A. concolor, and presuned to be old-
growm h, but known to also be in OrF near riparian areas) in E
Plateaus & Hlls, OR (in or near Gearhart W/Iderness) include
Alectoria imshauoii, A _lata, Brvoria abbreviata, B. capillaris,
B. frenontii, B. _fuscescens, B. glabra, B pseudofuscescens B.
sinolicior, B. sp., Calicium viride, _Candel ariella xanthostiann
nia j [ lLecanora saliana, Lecidea sp., letharia
spp., Melanelia subolivacea, M. sp., C(rhrol echia androgyna,
Parneljionsis spp., Phvscia dlmldlata Juckernmannoosi s
chlorophvlila, T. nerrillii, lat h lla, and Xanthoria fallax.

-In the study by Cooke. (1955) in eastern WA, Brvoria implexa
(A arandis only), B. "oregana" (P. nenziesii only), B.
| anestris, B. sp. (A_garandis only) ,- Hypogymnia "enteromorpha",
ghysodes, letharia spp,, Mlanelia exasperatula (A__grandis
only), Parnelia sulcata (A_grandis only), Platisnmatia alauca, P.
stenophylla, Tuckernannopsis chloroohvlla, T. platvohvlila,' and
Vul oi cida canadensis were found in "near-climax" nontane forests
(Pseudotsuga nenziesii and_Abies srandis).

| nformati on from Montana: Species nore abundant in old
grow h than in younger forests in Mntana (Lesica, et al.; .1991)
include Alectoria inshauoii, A__sarpentosa, Brvoria ramllarm ,
d adonia Spp., ¥b @ymnia enteronorpha, H. rugosa (restricted to
old growh), Lobaria pulmonaria (restricted to old growth),

4
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NeDhroma spp. (restricted to old growh), I nhygropnila
EQLLngLg_spp (restricted to old growth), Platiismatia glauca,
ker | r (restriscted t® old growth). .

Data from west side of W OR Qther species present iin old
growm h forests on the West Side of Oregon or Washington that may
also be in old growth forests in the Colunmbia Basin, (especially
in montane forests and in extensions of the "West Side" f|ora
along the Colunbia Basin.

The followi ng species were listed in Appendix 5-H ("Species
Wth Risk to Viability") in "Report of the SC|ent|f|c Anal ysi s
Team" (1993) in connection with spotted ow habitat: Alectoria
sarnent osa, Brvoria capillaris, B. tortuosa, Calicium abietinum
C. adaeauatum C. adspersum C slaucellum C__viride Lobaria

hallii, L. linita, L. oregana, L. Dulnonaria, Pseudocyphellaria
ant hraspis. and Spherophorus s| obosus Species listed in the

"Final Environnental [|npact Statenment"” for spotted ow habitat
are: Brvoria tortuosa, Calicium abietinum __C  adaeauatum C.
adspersum, C. viride, Chaenotheca furfuracea, Collenn niqgrescens,

Cyphelium incuinans, Lobaria hallii, L. linita, L. _oregana, L.
pul nonaria, Mcocalicium subtile, NeDhroma helveticum N__parile,
Peltigera collina, Pseudocyphellaria anthraspis, and Stenocvhe
major.

Species listed in Appendix 5-J ("Species for Wich
Information is Mst Limted") in "Report of the Scientific

Anal ysis Team" (1993) are: (Collenm nisrescens, Hypocenomyce

friesii, Hypogvmnia ruagsa, and _Lopadium disciforme (as L.
pezi zoi des). _ _
Species - listed by Pi ke, et al. 1975 as being present in

old-gromh forests (though not necessarlly particularly
associated with then) include Alectoria sarnmentosa, Bacidia
herrei, B. naeselii, Brvoria frenontii, B.__slabra, B. oreaana,
Calicium abietinum Chaenotheca furfuracea, ‘Cladonia spp. (nost
are W despread "weeds"), Diplotonma penichrum Esslingeriana

i dahoensi s, Hypocenomyce friesii, Hypogymnia enteromorpha, H.
inshauaii, H_tubulosa, Letharia colunbiana, Lobaria oreqana, L.
pul nonaria, Lopadium pezizoideum NeDhroma helveticum N Darile,

Nor mandi na Dul chella, Ohrolechia androgvna, Q. __oreaonensis,
Parneliopsis anbiaua, Peltisera collina, Platismatia alauca,

Pseudocyphellaria anthraspis, Pyrrhospora cinnabarina,
Sphaerophorus globosus, Stenocvbe major, Tuckermannopsis

chlorophvlla, T. orbata, T. Dallidula, T platyphvlla, Xvloarapha
abi etina, and X__hians,

Addi tional species noted by other authors in old-growh
forests on the west side include Alectoria lata (Ryan, collection
in West Slope of Cascades, OR), (adonia transcendens, Cyphelium

sp., Hypocenomyce sgalaris, vaoqvmnlg_metanhvsodes H.
occidentalis, Letharia wvulpina, Parnelia ygrophlla, and
Parmeliopsis hyperopta, (Rhoades, 19 --Oynpic National Park,

Wy, Vitt, et al. (1988) nention Xvloagravha abietina as
occurring in "mature" forest stands in the Pacific Northwest in

5
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general . :

I nformation from eastern United States: According to Selva
(1988), in Maine the diversity and abundance of the order
Caliciales (including calicium, Chaenotheca,, Cyphelium,
M/cocalicium Stenocvbe, and others) is greater in old growh
forests than el sewhere. Species found in old-growth'stands in .
W sconsin (Thonson, 1990) included__Cladonia coniocraea,.

Fl avonarnel i a caperata, Graphis scripta, Hvpogymnia_phvsodes,
Lobaria pulnonaria, Pertusaria ophthalmza. Phvsconia detersa,
Usnea subfl ori dana

Information from the United Kingdom Rose (1976) considered
Catinaria atropurpurea. Biatora sphaeroides, Pyrrhospora
ci nnabarina, Lopadium pezizoideum Peltisera collina, and P.
horizontalis to be *"faithful" to "old forests" in Britain, and

Alectoria sarnentosa; Bryoria capillaris, B. _lanestris,.

Hvoocenonvce friesii. L_ pulmonaria, Neohromm parile, Peltigera
collina, and Pvrrh r i nn rina'to be possible "old forest"

indicators in Britain. .
I nformation from Europe: In the study by HIno (1994),"

Al ectoria sarnmentosa was absent in pioneer stages, and present in

internedi ate stages, but nore abundant on ol der trees,;

Cchrol echia androsvna and Usnea spp. Were present in pioneer

stages, but nore abundant 1R internediate to clinmax stages; and

Lopadium disciforne, Mwcoblastus spp., Parnelia sulcata, and
Platismatia al auca were present in all stages but wth increasing

abundance with tree age.

Succession after fire
My own collections from various localities in the Colunbia
Basin and el sewhere, show that species of Hypocenomyce,

Parmeliopsis, and Jraceliopsis frequently occur.on burnt bark or
wood.
6
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Table . Predicted occurrence of corticolous/lignicolous lichens
on conifers in different successional stages of forests.

LICHEN SPECIES

Alectoria imshaugii
A. lata

A. sarmentosa
Bacidia herrei

B. naegelii
Bryoria abbreviata
B. capillaris

B. fremontii

B. fuscescens

B. glabra

B. implexa
B. lanestris

B. oregana

B. tortuosa

B. pseudofuscescens

B. simplicior

B. spp.

Calicium abietinum

C. adaequatum

C. adspersum

C. viride

Catinaria atropurpurea
Chaenotheca furfuracea
C. spp-

Cladonia_ coniocraea

C. transcendens

C. spp.

Collema nigrescens
Cyphelium inquinans
C. spp.

Diplotomma penichrum

Esslingeriana idahoensis

Hypocenomyce friesii

H. scalaris

Hypogymnia enteromorpha
H. imshaugii

H. metaphysodes

H. occidentalis

H. physodes

H. rugosa
H. tubulosa

Lecanora circumborealis

L. saligna
lecidea spp.

Early

++

++

++

++

SUCCESSIONAL STAGES
Intermediate

++

++

++

++

+++

++

Later

+ + +

++
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+++++
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+ 4+ 4+ ++
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Letharia columbiana

L. vulpina

Lobaria hallii

L. linita

L. oregana

L. pulmonaria

Lopadium disciforme
Melanelia elegantula
M. exasperatula

M. subolivacea
Mycoblastus sanquinarius
Mycocalicium subtile
Nephroma helveticum

N. parile

N. resupinatum
Normandina pulchella
Ochrolechia androgyna
0. oregonensis

O. spp-

Parmelia hygrophila

P. sulcata
Parmeliopsis ambigua
Parmeliopsis hyperopta
Pertusaria ophthalmiza
Peltigera collina
Physcia dimidiata
Physconia detersa
Platismatia glauca

P. stenophylla
Pseudocyphellaria anthraspis
Pyrrhospora cinnabarina
Sphaerophorus globosus
Stenocybe major
Tuckermannopsis chlorophylla
T, merrillii

T. orbata

T. pallidula

T. platyphvlila

Usnea subfloridana
Vulpicida canadensis
V. pinastri

Xanthoria polycarpa

Xylographa abietina,
X. hians

4+
+++

++

++
++

++

++

++

++

++
++
++
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Table . Predi cted occurrence of corticolous/lignicolous lichens
on hardwoods in different successional stages of forests.,

LI CHEN SPECI ES SUCCESSI ONAL STAGES

: Early. Moder at e Lat er

Candel ariella xanthostigma +

Fl avonarnel i a caperata +
Gravhis scripta = +
Hypogymnia imshaugii ++ ++ +

H . phvsodes + ++ +

H. tubul osa + ++ .+
Lecanora _carpi nea +

Lobaria hallii - +++
L. linita +++
L. oreaana +++
L. pulmonaria +++
Mel anelia exasperatula +

M _ multispora ++ + o+ +
M. subauri fera ++ ++ + -
Nephroma hel veticum +++
N. parile L +++
N . resupinatum +++
Parmelia sulcata + + +-
Phaeophyscia orbicularis +

Phvsci a _adscendens +
. stellaris' ++ ++ + -
P. tenella +

Pseudocvohel | aria anthraspis +++
Ramal i na farinacea ++ ++ + -
Tucker mannopsi s chlorophvlla + T+ +
T. orbata ++ ++ +
Xant horia fallax + + +
X. polycarpa ++ ++ +




Successi on

2. TERRICOLOUS /MUSCICOLOUS

Successi onal processes in terricolous/muscicolous |jchens in
open comunity types (in which the climax state is dom nated by
grasses, herbs, shrubs, or nore or less wdely spaced trees) are
rather different than in nore closed-canopy ecosystems. Although
there are of course many intermedi ates, and many species that
occur in both, these two nmain kinds of ecosystens are discussed
under separate headi ngs bel ow.

In many forests or scrublands in the Col unbia Basin,
mcroclimatic conditions at the ground surface are severe during
early stages (i.e.; before closed canopy develops, if. it ever
does), with wide diurnal tenperature fluctuations and hot'daytine

conditions in sunmmer. In drier comunities with non-existant,
sparse, or wdely spaced areas of vascular plant cover (e.g., on
| ava beds or pumice flats, intermound comunities in biscult

scabl and, and sone kinds of alpine comunities), the |ichens have
to first colonize either bare, rocky or unconsolidated soil, or
el se nobss cushions growing on the soil or rock. In areas with

the harshest conditions, the cover and diversity of the lichen
vegetation probably increases up to. a point, but the succession
is relatively sinple, and may lead to a fairly stable climax
community of relatively few |ichen species.

-However, in nost ecosystens the pioneer |lichens affect the
succession of other lichens and also of vascular plants, by
consolidating and enriching the soil. -Wen these successiona
processes lead to considerable changes in the vascul ar
vegetation, the abundance and conposition of the lichen flora

al so change in conplex ways that vary with the particular type of
ecosystem

CPEN AREAS

Pi oneer stages

| nportant pioneers on arid, mneral or rocky soils (often
starting on nobsses, or sonetinmes on dung, decaying bunchgrass
clunps, or wood) include Psaora cerebrifornis (Ryan, unpublished

data from studies in the Geat Basin in northwestern. Nevada) and

probably many other sguamulose or crustose kinds, such as other
Psora spp., and species of _Aspicilia, Caloplaca, Candelariella
QO adonia (especially C;_mp_c_ld_ata.t), Dipl oschi stes. Lepraria (L.
neal ecta), and Meaaspora

Cblonizers of soil or noss in dry, rocky areas, and al so of
all kinds of nitrogen-poor soils (Topham, 1977) include Collena
spp., lentochidium albociliatum Leptogium spp., Peltiaera spp.
and Stereocaulon spp. Sone species of Peltiaera are also capable
of colonizing sandy soils (Brown & Brown, 1968).

Colonizers in arctic tundras (Topham, 1977), that are also
comon in alpine areas in the Colunbia Basin, include speciés of
Cetraria, Elavocetraria, Peltiaera, and St er eacaul on
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Cenerally, species that are common in drier, rockier, or
nore open habitats are probably colonizers, and are absent or
| ess abundant in areas with closed canopies.. However, this is
not necessarily a matter of succession, ih cases of 'species that
are absent or unconmon in forests, oOr occur in forests (e.g.
Pinus nonderosa) in which conditions for terricolous lichens in
the clinmax stage are probably not much different from those in
the early stages,. Some exanples of such 'lichens are Acarasoora
schl ei cheri Candel ariella spp., Cataovrenium spp.,
Chr omat ochl anvs muscorum O adonia poccillum nost Collena spp.
Dermat ocaroon spp. (vagrant forns), Endocaroon oulvinatum
Cchrolechia upsaliensis, Peltiaera_ponoiensis, Sduamarina

lentisera, Iexasporium sancti-iacobi, Toninia spp., and
Xant hooar nelia spp.

Later stages

Cooke (1955) reported that c.

i D_pjmhjj_tﬁﬁmmygﬂ Peltiaera
canina, P. rufescens, and Phvsconia "grisea" occurred in "climax
prairies" in Colunbia Plateau; WA (690 and 750 m Witman Co.).

FORESTS AND WOODLANDS

Due to the vagueness of nost of the information related to
lichens on soil .or npbss, deciduous and gymmosperm communities are
treated together here. Sone of the information given below is
actually based on studies of lichens growing on bark or wood, but

is presumably also applicable for species that grow both on those
substrates and on soil or noss.

Early Stages -

Generally, species that are common in drier, rockier, or
nore open habitats are probably col onizers, and becone | ess
abundant or disappear with increased canopy understory cover.
Exanpl es include, 0 adonia ovxidata, Ll&ii&ﬁiﬂéﬂiﬁL spp., Lepraria
neglecta, Meagaspora verrucosa, P. rufescens, Psora spp. and
Trapeliopsis cf.__wallrothii.

Species restricted to younger (second growh) forests in
Montana (Lesica, et al.; 1991) include Oadonia bacillaris, C-

carneola, C cornuta, C multiforms, C sulphurina, ¢.
verrucul osa

I nternedi ate stages

No definite informaton on this is available, but obviously
lichens that occur both in early stages and in later stages (such
as many (O adonia spp.) will also occur during the transition

Later stages

Species growing on hunus or noss are likely to increase as
these substrates becone nore 'abundant, especially in noister
communities, and as these substrates accumul ate over | ogs,

11
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stunps, or rocks. On the other hand, debris or bryophytes, and

smal |l vascular plants, are likely to cover up many terricol ous
lichens (especially crustose or. small kinds) or prevent them from
becom ng establi shed.

Information from eastern WN OR  Cooke (1955) provided
information' on species found in climax or near-climax forests in
Col umbi a Pl ateau, WA and. N.E. Mountains, WA. { adoni a
chl orophaea, C. coniocraea, C diuitata, ¢C. fimbriata, C glauca,
C. _scabriuscula, ¢C. simulata, Peltisera canina, and P__rufescens
occurred in. noderately open clinmx Pinus ponderosa forests (600
m Spokane Co., 750 m Wiitman Co.). dadonia chloroohaea, C.
diaitata, C flnbrlata C. ochrochlora, C__scabriuscula,

Peltigera aphthosa s. lato, and_P. rufescens occurred in a near-
cli max Pseudot susa forest (600 m Spokane Co.). Peltisera

apht hosa s.. lato occurred in a dense, near-climax Abies srandis
forest in (660 m Stevens Co.).

Informati on from west side of WV OR

Species listed in "Final Environnmental |npact Statement" .for
spotted ow habitat include lLeotosium hirsutum L saturninum
and Peltiaera collina (all nitrogen fixers).

' Pi ke, et al. 1975 found the follow ng species in "old-growh
forests in western OR Cladonia rei, C_ sgquamosa sSsp.
subsquamosa, Leptogium corniculatum _L. lichenoides,__Mcaobilinhia
berengeriana, Nephroma parile, Peltiaera aohthosa, BP__canina P.
collina, 'P. horizontalis, P. nenbranacea, P.__polydactyla, P.
praetextata, Psoroma hvonorum and Stereocaulon spp. O her
species,. found in old growth forests on the dynpic peninsula, WA
include Cladonia transcendens (Rhoades, 19 ) and_Peltiaera
venosa (Nash collection in ASU herbariun

I nformati on from Mntana: Lesica, et al. (1988) found the
followng species in old-growth forests: (Cladonia cenotea
(restricted), C.__ochrochlora (restricted), Leotosium spp.

Neohroma spp., Peltiaera aphthosa (nore abundant), P—collina
(restricted), and P.__nenbranacea (nore abundant).

Information from United Ki ngdom Rose (1976) i ncl uded
Peltiaera collina and P._horizontalis as possible "old forest”
indicators in Britain.

Secondary succession: '

Important colonizers in all types of secondary succession
are ( adonia spp. (Topham, 1977).

Col oni zers of nmechanically disturbed soil include Peltiaera
spp. (Topham, 1977), in ny experience 'especially P. didactvla
(Hale, 1979), P. ponoiensis, P. rufescens, P. venosa, and often
ot hers.

Several species are colonizers of soil after bucning,.

Topham, (1977) includes Pl acynt hiella uliainosa and Trapeliopsis
sranul osa; according to Foster,' (1985) granulosa is one of the

earliest colonizers, but it disappears after ca. 30 years.
Johansen, et al. (1984), working in Wah, list Collemn tenax and

12
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Caloplaca sp. ("C. citrina"--possibly a misidentification of C.
tominii, -which does occur in the Columbia Basin)..

13
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Tabl e
in different successional

LI CHEN SPECI ES

Bi atora sphaeroi des
Cl adonia bacillaris
carneol a
cenot ea

chl or oohaea

. __Cconi ocraea
cor nut a

. _dioitata
fimbriata
. sl auca
nultiforms
ochrochl ora
pvxi dat a
rei

scabriuscul a
si nul at a
suuanosa V.

subsquanpsa

sul phuri na

t ranscendens

verrucul osa

D ol oschistes spp.
Lepraria neal ecta

Lept ochi dium al bociliatum
Leptoqi um cornicul atum
L. hirsutum

L. lichenoi des

L. saturni num

Megaspora Verrucosa

M/cobi linbia berenseriana
Nephroma parile
Phvsconi a spp.

Pelti aera aphthosa
. _canina s.l.

P. collina

P. didactvla

P. horizontalis

P. nenbr anacea.

P. polvdactyla s.1l.
P. praetextata

P. venosa

Pl acvnthiella ulisinosa
Psorona hvpnorum

St ereocaul on  spp.

ellelelelol gl olel gl elel eloliel ol el gl

s.1l.

o

Early
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++
++

++
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Trapeliopsis granulosa

++
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Table . Predicted occurrence of terricolous/muscicolous lichens

in different successional stages in open,

LICHEN SPECIES

Caloplaca spp.
Candelariella spp.

Cetraria s.l. spp.

Cladonia chlorophaea

c. fimbriata

C. pyxidata
Collema tenax
Diploschistes spp.

Megaspora verrucosa
Peltigera canina

P. didactyla

P. ponojensis

P. rufescens
Physconia spp.
Psora cerebriformis
Psora spp-.
Stereocaulon spp.
Toninia spp.

SUCCESSIONAL STAGES

Early Moderate
+

+

+ +
+

+ +
+

+

+ +
+

+

+
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I1l. saxicolous

- As, with terricolous species, 'lichen succession on-rocks
varies con5|derably with the openness of the vascular plant .
communities, and two major groups. of ecosystems are treated
-separately. :.However, some factors, vari abl es, and processes. are
applicable to varyi ng degrees in alnnst all ecosystens., .

The species composition 'and successional stages, vary
considerably -according to rock type. ©On softer sedinentary’

rocks, and_especially in moist situations, colonization and”
succession are relatively rapid; macr ol i chens (and bryophytes)
.often appear even in early stages, and the rock decomposes fairly
easily into soil.

on harder rocks, and 'in drv SItuatlons colonlzatlpn may

require many years or'even millenia (e.g., in the case of'
cryptocrystalline silica). of weathering by ‘abiotic’ (or possibly
microbial) .weathering before there are even crustose.lichens
present, and then'the'latter may.be confined to crevices or |
depr essi ons. . -Lichen 'succession on these rocks may.involve . .
1nteractlons with microbes such as microcolonial fungi, .which
have al so been implicated |n processes of weathering and "desert
varnish" formation (Palmer, 'et al. —1990)
. In these harsh situations, once' col oni zation has begun,

"lichen growth may stlll be - extremely slow and occur over very

|l ong periods of time, 'as evidenced by the fact that Rhizocarpon
spp. have been MAder used to date glacier novenent and single
l[1chen thalli have-been estimated to be as nuch as 6000 or more
years old. Colonization.on overhanging surfaces is probably
especially sl ow.

The conplexity of Iichen succession on rocks is illustrated
by ny attempts to estimate the age of a petroglyph on a-boul der
in Ckanogan N.F., WA.' The only lichens on the petroglyph, on an
over hangi ng surface,.were nunmerous very tiny, (young,: not even
mature) Rhizocarpon thalli (along an area of occasional water
runoff), even though, the upper parts of the rock were conpl etely
covered by.a luxuriant. community of- foliose, speci es overgromnng a
tight mosaic of crustose |ichens; Although-the age of 'even'the
| argest individual®crustose thalli on.the tops' of-the rock m ght
be estimated to be only'on the' order of 50-100:years the size of
each crusose thallus was linited by'its contacts w th adjacent
thalli, whereas many of the foliose lichens were nore able-to
overgrow each other and formthick, crowded mats. . The-state of
the .lichen conmunities on the upper parts of the boul der are
probably a good indication that'this is‘an advanced stage of
successi on that has probably taken many centuries (not counting.
t he probably- very Iong pre-col oni zati on and initial colonization
periods for.lichens 'on-hard granite in a dry area)."” Howver, this
may. still underestimate the tine since the lichen-was 'first-
col oni zed,. because there was evidence that the rock surface had
exfoliated' in sone areas. (aided by the |lichens growing on it),
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necessitating a lengthy new period of succession starting on
unweat her ed' granite. There 1s no way of knowi ng how nmany such
cycles of succession occurred over tinme on this boul der:

Al t hough the boul der described above is presently in a
nostly open area, W th noderate-sized trees barely overhanging it
on one side, no one knows what changes in the vascul ar plant
community (and even in the climte of the area) may have occurred
over the presumably very long period since the first |ichen
| anded on the boulder, and how these changes affected the |ichen
succession;

On large rocks in persistently open conmunities (or |arge
areas of solid rock within communities that otherw se becone

covered with one or nore strata of vascular plants); 1lichen
succession is often independent of the succession occurring anong
vascul ar plants. However, even in such situations, the

surrounding comunity may affect the lichens by shielding it from
wind or. nmorning or afternoon sunlight, nodifying noisture
conditions in the general area, Oor pronoting the presence of
animals or birds in the area (thus involving factors such as
nutrient enrichnent, tranpling, or even direct use of the

l'i chens).

Wth smaller rocks, or rocks in areas of increasingly closed
canopy, the vascular plant conmunity exerts even nore influence
on lichen successi on. Plants (and in sone cases their epiphytic
Iichens) growi ng above the rocks affect conditions for saxicol ous
lichens in many ways: Overhanging trees or shrubs decrease |ight
and heat, increase noisture retention but reduce direct
interaction with snow or rain and alter the chem stry and
nutrient content of the precipitation, cover the lichens with
debris, provide habitat for birds or animals whose exdretions
fall on the rocks, and even supply a source of |ichen propagul es.
An exanple of-the conplexity' of these effects is a basalt outcrop
under a juniper in south-central OR which had abundant cover by
a Candelariella species that was abundant on the trees but rare
or absent on rocks away fromthe trees. Bryophytes, and'
sonmetimes pteridophytes (e.g., Seladinella or sone kinds of
ferns) also affect lichen succession, to the detrinent of
S?XiﬁQ|0ES speci es but sometimes to the benefit of other groups
0 i chens. '

O P E N AREAS

Nunerous studies of |ichen succession on rocks in open
communi ti es have been nade in various parts of North America and
Eur ope. However, the conditions and species conpositions in
those studies are nostly rather different from those in" the
Col unbia Basin, and due to tinme limtations | have chosen to
restrict this discussion to a few exanples from one review
article and generalizations based on nmy own experience, that
should suffice for the purposes of <this report.
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Early stages
Col oni zers nentioned by Topham (1977) include Lecanora
pol vtropa and [Rhizocarpon Spp. (e.g., R_seosraohicun). O her
i mportant pioneer |ichens include ot her crustose speci es,
especially in genera such as Acarospora, Asoicilia, Llecanora and
Lecidea.
At least in the arctic, (Topham, 1977), Unbilicaria spp. and
bird perch species (e.g., Caloplaca saxicola and Xantharia
el eaans). precede others, including .the.nore comon crustose ones.
Small rocks in talus slopes may be especially difficult for
lichens to colonize; in an alpine area on the west side of-.the
Cascades, WA (Chomder Ri dge) Lecanora vpolytropa 'and Staurothele
spp. Wwere the only lichens on them
On calcareous substrates, Candelariella aurella and lecanora
di soersa are anong the typical crustose col onizers.
I n aquatic or semi-aquatic habitats, species of Staurothele
or Verrucaria, or sonetines AspLQLLLa, are usually the
coloni zers.

| nt er redi ate stages

The next stages are generally dom nated by | obate-crustose,
squanmul ose, unbilicate, or foliose. Iichens, such.as species of
Mel anel i a Neofuscella, Parmelia, gggggggyggig, Physcia,
Phvsconia,' _Bhizoplaca, Unhilicaria, Xanthoparnelia and
Xanthoria, and additional taxa that. are primarily or’exclusively
arctic-al pine (species of Allantoparmelia, Brodoa,
etc.), or by the appressed-fruticose genus Pseudeohehe

However, in specialized habitats, the initial colonizers'
persist even into the later stages, and nerely increase in
abundance until all suitable surfaces are covered. Exanpl es are
steep 'or overhanging, weakly to noderately enriched surfaces of
cliffs (persistently dom nated by Acarosvora_ !chlorophana"),
strongly nutrient-enriched surfaces (perS|stentIy donlnated by
Caloplaca or Xanthoria), or special 'rock typ especially
strongly calcareous, netal-rich, or ultramafic kinds (nostly
persistently dom nated by various crustose speci es).

In aquatic or sem-aquatic habitats, Dernmtocaroon spp
probably become established during the intermediate stages, and
becone increasingly dominant.until they form the clinmax .
conmuni ty. 'However, in some 'areas, the “original crustose pioneer
speci es' probably either persist, or are replaced by algae,
cyanobacterla or bryophytes. .

Lat er stages

By these stages. the lichens are often actually gromnng on
soil, hunus, noss, or other lichens, rather than directly.on the
rock.

In al pine areas, generally the last stratum to develop is
dom nated. by nostly |oosely attached fruticose |ichens (species
of Alectorla Cetrarija, CLEEHHLLQ. SLELEQQ&ULLEL and Thammolia).
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Speci es of dadonia and Stereacaulon may al so dominate the.clinmax
stages in noist comunities at |ower elevations.

In drier areas at low to noderate elevations, the climax
stage is usually domnated either by the groups that became
abundant in the internediate stages, or,. in specialized habitats,
by the original colonizers.

On periodically inundated rocks or seepage areas, the.
original colonizers or species of Dermatocaroon may form the
climax communities; or they may be replaced by other organisns,

i ncluding vascular plants.

FORESTS AND WOCDLANDS

Eariy Stages

Pioneer lichens while the canopy is still open are generally
the sane as the ones found in open areas in the same geol ogi cal
el evational, and climatic region.

Internmedi ate Stages

The lichen flora on rocks in drier, fairly open forests, or
partially' exposed areas or edges in noister conmmunities generally
develops along lines simlar in broad outline to what occurs in
open areas, although the conposition of taxa nay be rather
different, and probably sonmewhat richer in forests.

In contrast, in the shade of noister, denser forests, during
internmediate (and sonetines also |ater) stages, the saxicol ous
flora may be domnated by a few crustose species (nostly
Asoicilia. lLecidea., or Rhizocarpon), to depauperate or even
| acking, due to the shaded, noist conditions, and to being
covered by debris, bryophytes, or sonetines algae or
cyanobacteri a. Except where canopy closure is extrenely desne,
surfaces on or under overhangs, or otherw se sheltered from rain,
are generally covered by Lepraria species

Later Stages

Again, the developnment of the lichen flora growing directly
on rock is richer in drier or nore open areas; however, : the
nunber of trees that are rotting-(and thus nore susceptible to
falling down); or (especially in drier comunities), the
i ncreased chance of fire, mean that new open areas becone
avail able, and rocks in such areas may develop especially rich
[uxuriant, or special Ilichen communities.

In Montana, Lesica, et al. (1991) found that Leptogium
saturni num (usually growing on noss rather than directly on rock)
was restricted to old growh

The follow ng species have been found in old growh forests
in western OR, and nmay also occur in old growh forests on 'in

eastern WV OR ndel ari el | vitellin Hvdrothvria venosa ‘
(aquatic), Lecanora rupicola, Lecidea atrobrunnea., Pilophorus
acicularis, Placopsis selida, Pseudeohebe oubescens, Rhizocarpon
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geographicum, R__srande, Unbilicaria phaea, U_ polyphvilla, U.
torrefacta, U vellea, and Merrucaria sp. (Pike, 1972, Pike, et
al.,- 1975).

Species listed in "Final Environnental |npact Statement" in
relation to spotted owl habitat on the west. side include the
aquatic species. Dermatocarpon luridum and Hedrothvuria vengsa.

Secondary succession

Factors involved in secondary succession under natura
conditions have already been nentioned in a couple of places
above. To those comments it can be added that while |ogging (or
the indirect effects of fire in renoving trees or other
vegetation) have-little or inpact on saxicolous |ichens in open
communities, they may actually be pronote the diversity or
abundance of lichens in noist, shaded areas. However, the latter
effect is probably greatest when renoval of vegetation is
sel ective, such that the beneficial contributions of the vascul ar
plant comunities to saxicolous lichens (nutrient enrichment,
noderati on of harsh conditions, etc.) are not lost, and a nosaic
of mcrohabitats for a wde variety of lichen taxa is present;
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Table . Predicted occurrence of saxicolous lichens in different
successional stages of forests.

LICHEN SPECIES

Acarospora Spp.
Aspicilia spp.
Candelariella vitellina
Dermatocarpon luridum
D. spp. ‘
Diploschistes spp.
Hydrothyria venosa
Lecanora laatokkaensis
L. muralis

L. polytropa

L. rupicola

L. semitensis

L. spp.

Lecidea atrobrunnea s.l.
L. spp.

Lecidella spp.

Parmelia spp.
Pilophoron acicularis
Placopsis gelida
Porpidia spp.
Pseudephebe pubescens
Rhizocarpon geographicum
R. grande

R. spp.

Staurothele spp.
Stereocaulon spp.
Umbilicaria phaea

U. polyphvlla

U. torrefacta

U. vellea
Verrucaria spp.

Early

<+
+
-+

++

+ + ++++ ++

+ +

+

+ 4+ + +
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Moderate
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Later

+ + + + 4+ + 4+
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Table . Predicted occurrence of
successi onal stages in open,

LI CHEN SPECI ES

Acar osoora "chlorophana'
Acar osoora spp.

Al ectoria spp.

Al l antoparnelia aloicola
Asoicilia spp.

Bel | enerea spp

Brodoa oroarctica
Brvoria spp

Cal opl aca saxi col a

C. spp.
Candelariella aurella
C. spp.

Cetraria spp.
Cornicularia nornoerica
Dermatocarpon spp.

D nel aena spp.

D pl oschistes spp.
Lecanora dispersa

L. muralis

L. polytropa

L. spp.

Lecidea atrobrunnea s.l.
L. tessellata

L. spp.

Lobothalliia spp.

Mel anelia spp.

Neof uscelia spp.
Ophioparma lapponicum
Phaeophvsci a spp.
Physcia spp

Pseudenhebe spp.
Rhizocarpon geographicum
R. spp.

Rhizoplaca spp
Sporastatia testudinea

St aur ot hel e spp.
Stereocaulon spp.
Tephronela arneni aca
Thamolia spp.
Trenplecia atrata
Umbi licaria spp.
Xant hooarnelia spp.
Xant horia "candelaria"

Early

+ + +
+

+ 4+ 4+ +++ +

saxi col ous
non- f or est

i chens

SUCCESSI ONAL  STAGES

Mbder at e

+
+

+

+ + +

+ 4+ + 4+ + +

+

in different

Lat er
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X. el esans

X. fallax
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