KEY 9
Wth neither Isidia nor Soredi a,
Saxi col ous

1. Thallus entirely papillate, pinkishgray. On coastal
rocks. ....... Lecani a ai popsila



1. Thallus pulvinate, C+ red, not radiating, various shades of
brown, often (?) gray or bluegray pruinose, often bl ackened by
fungal parasite, devel oped from stens which branch fromrootlike,
finally flattened stipes, black below formng small irregular
clunps 815(25) mm or nore across, to 1015 mmtall when well

devel oped, with donelike or irregularly rounded surface, or +_
flattened; on closer exam nation the surface is seen to be nadde
up of a great nunber of small to mnute, closely appressed, and
highly irregular, plicate, or even inbricate, |obulate squamnules.
Thal | us conti nuous, probably determ nate, sublobate to
subareolate, at the margin thin, 0.5 nm thicker toward center;
aroeles (0.5)11.5 nm broad, 0,40.6 nmthick not including the
stipe, very irregular in shape and size, with rounded edges,
often wwth a + deep partly furrowike cut into the areole,

t herefore subl obate or intestiniform on the whole plane, snooth.
Upper cortex (30)5065(80) umthick; cells 1.72(2.5) um Alga

| ayer continuous, 100(150) umthick. Pycnospores 22.5 x 11.5 um
broadly ellipsoid. California. (A_thernophila, which is pale
and col or and conposed of short, branched stipes would al so key
out here, if it is Crred) ...... ... .. . . . . . .

Acar ospor a thamni na

1. Thallus not pulvinate. Squanul es scattered to contiguous, not
stipitate, lobulate or inbricate. .................. 2

2. Thallus K+ red. Spores not devel oped. Thallus 310 mm wi de;
areoles 11.5 mm wi de, plane, irregular, black below C.

Apot heci a + abundant, 316 per areole, 0.2 mmdianeter. Cortex
2530 um the cells 34 umdi aneter.

MeXi CO. oo Acarospora cratericola

2. Thallus K ............. 3

3. Cortex C+ red. Parasitic on other |ichens. Areol es plane,
dark bel ow, dark brown above, thin, partly dispersed, 0.50.8 mm
across, 0.30.4 mmthick, variable in shape, nostly angul ar,

pl ane, distinctly and rather narrowy peltate. Cortex thin, 1522
um cells 23 um On lichens (D nelaena) on siliceous rock. New
MEXI CO. ot Acar ospora succedens
3. Thallus C. Cortical cells 34.5 um Thallus delimted, the
areol es plane, castaneous brown. Thallus form ng continuous, +_
distinctly limted areas to at |least 4 cmbraod, or groups only a
few mm wi de, or areoles + scattered anbng and upon other |ichens,
0.50.7 mm across, 0.30.5 mmthick, dark (or in shade very pale),
in open situations + shiny, snooth, plane, angular, separated by
very thin cracks, closely adnate, nongonphate, pale below On

sandst one, New Mexico. ........ Acar ospora appl anat a



1. Thallus C (but apothecia in section and pycnidia C+ red, with
gyrophoric acid), beige (pale fawn), yellowgray, pale yellow sh
or ochre, granul arverrucose, sonetines secondarily cracked,

Pycni dia ca. 5080 umdiam, often nunerous, imersed in thalline

warts; conidia 56 x 0.7 um bacilliform On sheltered, +_
metalrich, siliceous rocks, especially basalts and pebbles in
noorlands. ....................... Trapel i a nooreana

1. Thallus usually C+ red (gyrophoric acid). ...... 2

4. Thallus areolate, effigurate or subsquamul ose, marginally
crenate to | obed, often | unpysquamul ose, snooth or m nutely
rugose, nostly beige, gray or brownish whitish; areoles + convex,
often + overl appi ng; margi nal squamul es 0.20.4 mm w de and
0.040.15(0.12) mmthick, contorted, sonmetinmes in irregular,
knotted clusters. On siliceous

rocks. ... . Trapelia involuta

4. Thallus effuse and continuous to cracked or areol ate, never
distinctly effigurate at edge; areoles nostly contiguous but
soneti mes di spersed and + squanul ose at margins, snmooth to +
rugose, thin, not marginally crenate to | obed, whitish to gray,
greenwhite or brownish often tinged pinkish, K P; prothallus +_
present, white. On siliceous rocks and stones, brickwork,

occasionally on consolidated caly soil. Very variable;
di sti ngui shed by the even, snoboth to areol ate, noneffiugrate
thallus. | mmature apothecia nay appear as scattered, starkly

white, punctiformdots. ........ ... ... . . . . . . ..
Trapelia coarctata




2. Thallus cortex or nedulla K+ yellow, P+ orange (stictic acid)
and either C+ red (gyrophoric acid) or C cephal odia usually with
Stigonema. ................ Anygdal ari a subdi ssenti ens

2. Thallus cortex and sonetines nedulla K, P, C+ red (gyrophoric
acid), or C and KC+ pi nkorange (confluentic acid).

3. Thallus bullate areolate, eroding into granular soredia at
| east in part; cephal odia | arge, hem spherical, pink, containing

d oeocapsa; nedulla C+ red, or rarely C ..... Anygdal ari a
panaeol a

3. Thallus esorediate, usually with flat areol es, becom ng

ri noseareol ate, but sometinmes with rounded areol es; cephal odi a
brown, disklike to rounded, containing Stigonema; nedulla C+ red.
............................................. Anygdal ari a

pel obot ryon




2. Thallus verrucose, pustul ate; pustules often form ng erect

pl ates or colums by the disintegration of the pustule sunmts,

| eaving the vertical portions of the walls intact, but sonetines
br eaki ng down into coarse granular soredia. Wth elatinic acid as
a rare accessory. Primarily in the eastern United States.

Substrate? . ..... ... .. Loxospora pustulata

Thal lus + endolthic, on pure [inmestone or dolomte. Thallus
i nconspi cuous, when partly superficial appearing as a pal e orange
stain, greenish gray in herbarium sonetines scurfy, effuse, not

delimted. Mbdist areas, high
elevation. ................ Sagi ol echi a prot uber ans

2. Lobes very distinct, elongated, very narrow (nostly to ca.
0.5 mmor |ess), graybrown; soredia or isidioid granules often
present. Thallus w th pseudoparenchymatous true

cortex. ......... ( Hyper physci a)

2. Lobes indistinct or short; thallus radiateplicate at margin,
rinose to areolate in center, greenish yellow, white, or
graybrown, w thout soredia or granules. Usually

fertile. ... . D nel aena



Thal l us | obed at margin. Cortical cells very small (1 um,

i ndi stinct. Medulla opaque. Upper surface of areoles pale yellow
Lobes 1.0 mmlong. Thallus 0.51 cmacross. Cortex 3550 um

Lobes contiguous, 1 mmlong, 0.50.75 nmw de, plane or slightly
convex, matt, snmooth, ca. 0.2 mmthick; central areoles

conti guous, anuglar, separated by thin cracks, 0.30.4 mmthick,
the fertile ones + slightly verrucose, broadly attached; |ower
surface pale. Medulla opaque. On granitic rock

Texas. ......... Acar ospora texana
Thal | us ar eol at esquamul ose, not lobed. ........... 2
2. Cortical cell lumna 34 umdiam Thallus areol at e,

apparently indeterm nate (margi n not observed); areoles
squanul el i ke, usually distinctly peltate, contiguous to

i mbricate, confluent, 13 nm broad, 0.71.5 mmthick, on the whole
pl ane or slightly convex though very uneven and + verrucul ose
from numer ous pycni di a; upper surface sonmewhat dark greenish
yellow, matt; margins often free, especially in the + panniform
areol es; |ower surface pale. Upper cortex very uneven in

t hi ckness (varying from speci nen to specinen). Upper cortex 70100
um thick. Hynmenium (110) 120135 um Medulla filled wi th granul es.
Pycnospores narrowy ellipsoid, 22.5 x 0.81 um Upper surface
epruinose. On granitic or volcanic rocks. California, Colorado.
............ Acar ospora evol uta

2. Not as above. Upper surface of thallus

epruinose. ............... 3

3. Areoles peltate, often large, thick or thin. (if thallus

prui nose, see A chrysops). Areoles dispersed, very large, 12(3)
nmwi de, 0.40.5 mmthick (to 0.7 mmthick at center), very
irregular in shape, the fre margin thinner, + depressed toward
the rock; attached by a usually rootlike unbilicus 0.20.3 mMm

| ong. Upper side epruinose, with sinple or crossing cracks which
often do not reach the edge, parly with dense punctiform

i mpressions in connection with the cracks, probably indicating
pycni dia or apothecial initials. Thallus K, C, P. Cortex 5070
um cells ca. 3 umdiam On hard, probably siliceous, rock

Arizona. .............. Acarospora radicata
3. Areoles not peltate, small, nostly thin., dispersed to

contiguous, not inbricate. (If thallus pruinose, see A rinulosa,
A albida and A subal bida). Areoles contiguous. Upper surface
dark greenish yellow, uniformy colored. Areoles 0.40.7(1) nmm
across, 0.30.6 mmthick, plane or subconcave, broadly attached.
Cortex 3550 umthick, with distinct epinecral l|layer; cells 2.53
um Upper surface epruinose. Simlar to A _chrysops but areoles
contiguous, small, thin. Pycnospores ellipsoid, 2 x 0.6 um On




vol cani c rock. Mexico. (including v. invadens Magn., from
Kansas, Texas and Mexico, with areoles thick, intense citrine
yel | ow, contgi uous or often subdi spersed, invading other |ichens,
surface snooth, subconnmvex. ........... Acar ospora subconti gua



2. Thallus effuse, indeterm nate, wi thout any trace of nargi nal
effiguration, thin (up to 0.2 mmthick); areoles contiguous or
dispersed; ................... Pl acopsi s effusa

2. Thallus effigurate, |obate, determ nate. Soredia often
present, scattered over the center and granul ose; soralia rounded
or radially elongate, eroded or plane, often irregularly
confluent. Thallus form ng rosettes which becone confluent into
| arge patches to 8 cmdiam; marginal |obes closely to + | oosely
attached, contiguous, separated by cracks to 0.1 mmwi de, to 2.5
mm | ong (or extending to center of thallus), 1.6 nm broad; apices
uneven, rounded or crenul ate, sonetinmes with a narrow,

ol i vebrowni sh peripheral zone; thallus center becom ng areol at e;
areoles irregularly angular, 0.62 nmm across, + swollen or plane;
surface creamor ivory colored or glaucous, often olivebrownish
tinged, snooth, matt, not pruinose; cephalodia single in center
of small thalli, scattered in older thalli, discrete, 13(8) mm
diam, orbicular, radiately fol ded and cracked, yellow brown or
reddi sh brown, matt. Cortex Kor K+ yellow sh, C+ rose; nedulla
K, C+ red, KC+ red, P+ red or P. Thallus containing gyrophoric
acid. Pycnidia immersed in slight swellings, ostioles

brownbl ack, 0.1 mm di am pycnospores filiform straight or
curved, 1527 x 0.5 mm Rather variable. On rocks (siliceous),
occasionally on nosses or sandy soil, arctic to tenperate, south
to the Wiite Mountains in the east and to California in the west;
very common, at |east in nontane areas on the west side of the

Cascades. .......... Pl acopsi s gelida




Thal lus with cephalodia. Thallus with pink to brown tones
(reddi sh brown, |ight orange, grayish reddi sh orange or yellow sh
pi nk to dark reddi sh gray), rinoseareol ate, continuous, sonetines
snooth at edges; prothallus absent or black and conspi cuous.
Cephal odi a cushi on or di skshaped, greeni sh brown when wet and

bl ack or dark brown when dry, containing Stigonema. Medulla K+
yel low, P+ orange, C, |, containing stictic acid and al nost

al ways nmenegazzic acid in varying concentrations. On siliceous
rocks, close to shore on bluffs, and in al pine zone, British

Col unbia; Alaska. ........ Rhi zocar pon hensseni ae



On rock:

Verrucaria maura

Rhi zocar pon bol anderii

Thal | us C+ red.

Thal | us brown, verrucose. Medulla |+ blue. ...... Rhi zocar pon
gr ande

Thal lus gray to ashy, areolate to verrucose. Medulla
L Rhi zocar pon i nt er medi um

Thal lus white to very pale gray or ashy, snooth to areol ate.
Prot hal I us bl ack, often conspicuous. Norstictic acid present.
Pycnospores short, straight, baciliform 46 x ca. 1 um On

exposed boulders. .................. Buel lia stignmaea

Pertusaria fl avi cans
Candel ariell a rosul ans

Thal lus small, scattered, areolate to subsquamul ose, deep yell ow
........... Candel ariella vitellina

2. Thallus thick, conposed of blastidia. Apothecia + inmersed.
Not sorediate. On noncal careous maritinme rocks, rarely on
decorticated wood or decaying vegetation. ..............

Lecidella prasinula [auct. non (Wedd.) Hertel ?]

4. Thallus brown. ....................... (Mriquidica intrudens)
4. Thallus gray or white, K+ yellow (atranorin). ............. 5

5. Thallus greywhite, of contiguous, convex to subgl obose
verrucae. Chem: sonetines Lgrl and Lgr2 or fatty acids.
Washington, Ontario. .......................... L. unbrosa

Thal | us nostly over 4 cm across; cortex K, nmedulla sonetines K+.
Medul la C. Thal I us conposed of chestnut brown areol es on a bl ack
prot hal l us, which at the thallus margin forns mnute, radiating

| obes; prothallus and margins of areol es sootyblack in places due
to 2celled to subnuriform coarsely warted, greenbl ack

t hal | oconi dia 914(20) x 712 um Pycnidia i rmersed; conidia
curved, 1214 x 0.81 um Medulla P+ orange, K+ yellow, KC. C, W/
(stictic acid). On siliceous rock underhangs. Southwest ?;
probably al so el sewhere. ........ Prot oparnel i a nephaea




6. Squanul es nostly pal eedged (never strongly bl ackened and
granul ar), convex towards thallus center on fertile thalli,

thinner, plane and inbricate on sterile thalli; |ower cortex
poorly devel oped; upper cortex thin; Mstly in the Rocky
Mount ai ns, eastward to Ontario. ................ Lecanora weberi
Ryan s. |.

Thal lus (usually) with isidioid soralia towards center, brown
orgraybrown; | obes very narrow (under 0.5 mmw de), thin (ca.
100200 um, plane and cl osely appressed, appearing cellul ar
t hroughout i nside; hyphae thinwalled (walls thinner than | unm na).
Apot heci a unknown. Spermatia bacilliform 57 umlong. Chem: no
substances, or traces of unknown substances. On dry, steep or
overhanging silicates at |ow to noderate el evations. [Note:
vari ous Hyperphyscia spp. (Physciaceae) will also key out here;
they generally have a prosopl ect enchymat ous nedul | a and sone | ack
soredia, but some are extrenely difficult to separate fromtrue
L. demissa] . . . . . . . . . . . . . . . . . . |INCERTAE SED S:
"Lecanora" dem ssa
1. Thallus without isidia or soredia, or if soralia present then
thal lus distinctly yell owi sh (Lecanora subg. Placodi um sect.
Endochl oris Poelt), very thick and infl atedsquanmul ose (Lecanora
cavicola) or otherw se different (various taxa not known from
North Anerica); |obes broader and thicker; thallus not appearing
cellul ar inside; hyphae thick or thinwalled. Apothecia often
present. Spermatia filiformto bacilliform Chem: usnic acid
present or not. Mostly on exposed rocks, sonetinmes on soil
nosses, or rarely wood, |ow to high elevations.

2

2. Thallus gray to yellow or redbrowmn (Chem, in N Anerican
species: without usnic acids; usually with norstictic acid),
thick, lobate to fruticose; medullary hyphae thinwall ed;

spermatia short, bacilliform wunder 10 umlong. [Note: fruticose,
terricolous taxa in Aspicilia Massal. s. |. (including "Agrestia

Thons. "), not treated further in this docunent, wll also key out
heresee key to Aspicilia and simlar genera]

"ASPI Cl LI ACEAE": Lobothallia

2. Thallus usually greenyellow (often whitened by pruina) or
occasionally brown or orangebrown (Chem: often with usnic acids;
with or without norstictic acid); thallus thin to thick, areolate
to rosulate, | obate or dwarffruticose; nedullary hyphae usually
thickwal | ed (walls thicker than lum na); spernmatia usually

filiformand over 10 um | ong (except in Sol enopsora, Onphal ora,

and sonme species of Rhizoplaca s. |. and Lecanora subg. Placodi um
sect. Dactylon Poelt). . . . . . . . . 3



3. Layers of thallus well delimted, evenly thickened; upper
cortex false (but sometinmes with few dead algal cells). On soi
or rock. "SQUAMARI NACEAE".

T

3. Layers of thallus welldelimted or not, evenly or unevenly

t hi ckened; cortex true (w thout dead algal cells) or false (with
dead algal cells). . . . . . . . . . . . . . . . . . . ... .5

4. Thalli thick, noderately rigid, squanul ose to | obate,
browni sh, greenish or whitish (Chem: w thout usnic acid; usually
wi th various other |ichen substances in cortex); upper cortex
thin (nostly to ca. 30 um), false but with few or no enpty al ga
cells, with calciumoxalate or not;nmedulla relatively thin and

| oose, conposed of rather thinwalled but sonmetinmes swoll en
hyphae; spermati ophores endobasidial; spermatia bacilliform
under 10 umlong. Oten in coastal areas with Mditerranean
climaites (California and Baja California). [Note: sone species of
Lecania will also key out here; they differ primarily in having
exobasi di al spermati ophores and can often be distinguished from
Sol enopsora only with artificial keys treating both genera

together]. . . . . . . Solenopsora s. lato
4. Thalli thin or thick, very rigid, rosulate or squanul ose,

yell ow sh (Chem wusually usnic acids in cortex); upper cortex
usually very thick (30100 umor nore), false, with enpty al ga
cells (often difficult to see because of |arge anmounts of cal cium
oxal ate crystals); nedulla thick, dense and chal ky, conposed of
thi ckwal | ed, often gelatinized and aggl uti nated hyphae;
sper mat i ophores exobasidial; spermatia filiform over 10 um | ong.
Generally in inland areas, desert to arctic or

alpine. . . . . . . Squamarina s. str
5. Thal | us bul |l ateareol ate to dwarf fruticose (an artificial

groupi ng; several rare taxa of very uncertain affinities
("Biatora" caulophylla from California, and several rare

undescri bed species from Colorado) will also key out here; | do
not have an adequate key for them at
present). . . . . . . . . . . . . . . . . .. ... ... 6
5. Thallus areolate to | obate or unbilicate
8

6. Thallus papillate to dwarffruticose, not differentiated into
| ayers; inside conposed throughout of areas of dense, strongly

congl uti nated hyphae and hyphal bundles, alternating with areas
of | ooser tissue containing al gae; surface strongly pal espott ed,
browni sh (Chem : usually usnic acids, with or w thout unknowns).



On rocks at the coast. . . . . . . INCERTAE SEDI S: d adidium
bol anderi_

6. Thallus clearly differentiated into cortex, algal |ayer and
medul | a, wi thout dense areas inside (except occasionally narrow
cords of hyphae); surface at nost weakly pal espotted, distinctly
yel l owi sh (Chem : wusually usnic acids or xanthones). On rock or
soil, inland or

coastal. . . . . . . . . . . . ... ... 0T

7. Thallus usually yell owbrown to greenblack (Chem: wthout
cortical substances, or with atranorin; medulla wthout
triterepenes, usually with psoromc acid, alectorialic acid, or
bot h; hyphal walls (at least in L. pringlei (Tuck.) Lanb)
containing lichenan; |obes often inflated and strongly

pl i cat efoveol ate and rugose towards tips. Gowing firmy attached
to noncal careous rock, in alpine (to high nontane) habitats.
Lecanora cavicola Creveld (with soredia; not yet reported fromN
Anerica but known froma tiny fragment mxed with "Leci dea

br andegei " from Col orado) al so keys out here. | have not
yetdecided if "Lecidea brandegei" (which occurs in the Rockies
and tends to be + squanulose) is distinct fromL. pringlei,
(which occurs mainly in the Sierras and Cascades and tends to be
distinctly subfruticose) at the species |evel.

"Lecanora pringlei group” sensu lato

7. Thallus usually greenyellow (Chem: cortex containing usnic
acid or related substances; nedullary chem stry various, but

| acki ng al ectorialic acid; hyphal walls, so far as known, [ acki ng
| i chenan); | obes sonetinmes enlarged and plicate or rugose, but
tips not inflated or foveolate. G ow ng on rock or soil, in
various habitats, often at |ower elevations. . . . . . . 8

9. Thallus not clearly unbilicate; underside of at |east central
areoles firmy attached to substrate (usually rock) over a broad
area (or sonetinmes on one side or at several snall areas);
margi ns of thallus usually radiating (at nost sonewhat ascendi ng)
and | ower (and sonetinmes upper) cortex thin or absent; nedulla
dense or loose. . . . . . . . . . . 10

10. Thallus brown (chem acetonei nsol uble brown pignment),
crustose to nore or less effigurate, the areoles often
subpeltate; cortex false. Spermatia sonetines pleurogenously
formed, bacilliformto filiform On

rock. . . . . . . . . . . . . . . . . . . . . . Protoparnelia
(nephaea)
10. Thal lus greenish, yellow sh, or whitish (chem usually
various yellow pignents), or if brown then clearly rosulate or




| obate. Spernmatia al ways acrogenously forned. On rock or
soneti mes ot her substrates. Thallus dull greenyellow to graygreen
or bluish green (sonetinmes whitened by pruina), or various shades
of brown (Chem: usually usnic acids or xanthones; w thout
epanorin; rarely if ever with atranorin; with or w thout zeorin).
Thal | us squanul ose to | obate or fruticose; cortex true or false;
medul l a solid or | oose, with or w thout hyphal bundl es.

11

11. Thallus rosulate to | obate or mnute fruticose, or if

squanul ose then usually formng larger, nore flattened masses, or
cortex either thinner or unevenly thickened; containing usnic
acid or related conpounds, xanthones, or occasionally no

acet onesol ubl e substances; nedulla various, often thin or |oose.
Lecanora subg. Placodium ............ 12

12. Cortex C+ orange, UV+ orange, with xanthones, with or w thout
usnic acid or related substances (placodiolic, pseudoplacodiolic,
or isousnic acids); cortex not inspersed with gray cal ci um
oxal ate granul es; on or near the seashore, often very
nitrophilous. . . . . . . . . . 13
12. Cortex C, W, nost species with usnic acid (or related
substances), w thout xanthones; cortex with or wthout oxal ate
granul es; nostly in inland areas and only noderately nitrophil ous
ifat all. . . . . . . . . . . . . .. ... ... ... 1
13. Thallus nore or |ess yell owbrown, squanul ose to | obate;
cortex wi th xanthones, w thout usnic acid; surface nore or |ess
snooth (not eroding, wthout soredia or blastidia); |obes narrow
to broad; medulla C+ orange, UV+ orange (with arthothelin or
ot her xanthones) or C, WV (w thout xanthones), w thout zeorin.
Spermatia nostly 2035 mlong. Gircunborealarctic. Thallus
rosulate, 1 to many cmdiam ; margi nal | obes el ongated and
usually radiating, thin and small to very thick and | arge; cortex
wel | devel oped on thallus, often unevenly thickened, formng
bundl es dividing the algal |ayer. C e e e e

Coe G oup 3. Lecanora sect. Arctoxanthae

14. Medulla solid, dense; cortex usually evenly thickened and

| acki ng di stinct hyphal bundles, with or without dead al ga

cells; thallus areol atesquanul ose to rosul ate, |ess often
distinctly | obate; |obes concave to plane or convex, usually not
sinuous or plicate. Thallus conposed of thin or thick, |oosely or
tightly adnate areol es or squanul es, often beconi ng rosul ate or

| obate, often formng rosettes to 34 cm or nore diam, usually
not noundform ng; cortex relatively thin (nostly under 50 m;
medul  a not chal ky (nore weakly inspersed).



. Lecanora sect. Petrasterion s. |.: L. nellea

14. Medulla nostly | oose to al nost hollow, cortex usually
unevenly thickened with distinct hyphal bundles, with few or no
dead algal cells (except in L. |aatokkaensis group, which
typically has i nmersed to adnate apothecia borne lamnally on
central areoles); thallus areol atesquanul ose to | obate or
subfoliose; |obes flattened to concave or undul ate, or convex and
often becom ng sinuous and nore or less plicate. . . . . . Goup
6. Lecanora sect. Placodium L. pseudonellea




Thal lus smal|l to nmedi unsized (to 3 cmdiam); |obes very snal

and narrow (to 23 mmlong and 0.5 nmw de), thin (to 0.5 nm;
cortex to 50 mthick, only noderately uneven; medulla C+, UV+
(xant hones); apothecia small (to 1 mm), discs epruinose. Thallus
conti guous, rosulate, to 23 cmdiam, areol ateverrucose in

center, with distinctly el ongated and radi ati ng margi nal | obes;
cortex of thallus and apothecia well delinited; Eastern Canada,
and Al aska. Rare, possibly extinct. .................. L
M CROBOLA

1. Thallus distinctly | obate. Apothecia (in N American
species) adnate to sessile even when young. Cortex wel
devel oped, w thout dead algal cells. Chemstry and ot her
characters various. ................ 2

2. Lobes usually + elongated and often + swol |l en and
si nuousplicate; margins not raised or thickened; pruina, if
present, on upper surface, not primarily on margins. Upper cortex

wi t hout distinct conical bundles of hyphae. Leucotylin absent.

L. garovaglii group. (Note: "L. chiricahuae Ryan & Nash ined.", a
rare taxon from SE Arizona, with elongated but flattened | obes,
containing zeorin, wll also key out here). ................. 3

2. Lobes nostly shorter, not swollen or sinuousplicate; margins
often raised or thickened; pruina, if present, often primarily on
the margins. Upper cortex usually with distinct conical bundles
of hyphae (giving a jagged appearance to the algal layer, visible
in section even under a hand lens). Leucotylin usually

present. ............. L. muralis group ("L. nuralis sensu [very]
| at 0")

3. Upper surface of thallus yellow to bl uegreen or various
shades of brown, often shiny, not pal espotted; |obes nostly only
weakly inflated and sinuousplicate. Medulla wi thout triterpenes,
often Pd+ orange or yellow (pannarin or psoromc acid). Western
North Anerica. . . . . . . . . . . . . . . . . . . 4

4. Thal lus surface various shades of brown (usually orangish or
reddi sh, but yellow sh in shade), shiny or matt; cortex w thout
usnic acid; nmedulla with fatty acids of the protolichesterinic
group; nostly at low to noderate el evations, especially in the
Col unbi a Plateau of the Pacific Northwest. . . . . . L.
PSEUDOVELLEA

1. Cortex strongly differentiated fromnedulla, evenly to
unevenly thickened, usually with few or no dead al gal cells;
hyphae densely packed, with large (ca. 3 umdiam), rounded



lumna. Medulla with fatty acids, plus or mnus psoronic acid,
wi thout triterpenes. Thallus rosul ate to areol at esquanul ose, the
| obes often short and flat, frequently with thickened edges;
medulla with fatty acids of nmurolic group and often psoromc
aci d; excipular cell lumna (tangential section) often large (35
um) and rounded. Low and to nontane, hot deserts to

sem desertscrub. Lecanora sect. Petrasterion subsect.
Deserticola. ................ 2

1. Cortex nore or |less weakly differentiated from nedul | a,
evenly thickened and usually with nunerous dead al gal cells;
hyphae usually | oosely packed, with narrow (12 un) |um na; cortex
with usnic, placodiolic, or isousnic acids, or no substances;
medulla with or without fatty acids or psoromc acid; often with
triterpenes. Thallus areol ate to squanul ose, rosul ate or | obate.
Lecanora sect. Petrasterion subsect.

Pseudocorticatae. .............

2. Upper surface usually yellow sh to slightly orangi sh or
browni sh, either with at nost a thin line of pruina inside the
often bl ackened margin of the | obes, or densely pruinose

t hroughout. Thal l us areol at esquanul ose, scattered or
rosetteform ng, at nost rather shortly and weakly | obed at

margi n; | obes + concave to plane, with + thickened, usually
strongly bl ackened and often granular margins. Primarily in the
Chi huahuan Desert or at higher elevations in the Sonoran Desert

or sout hward; absent from coastal areas. Thallus surface

eprui nose or with thin line of pruina next to nmargin; scattered
to rosetteform ng, with margi nal | obes often poorly devel oped,
often with black, sonetines granular, margins. Areoles relatively
| arge and thick, often contiguous and rosetteform ng, and often +_
distinctly | obed, usually with thick, granular black margins. SW
Col orado south to Texas, New Mexico and Arizona, Chi huahua and
Sonora. ................ L. "nashii" Ryan ined.

4. Thal lus when fresh distinctly yellow sh, orangi sh, reddish,
or brownish, or grayish green, without usnic acid, usually with
i sousni c acid or no acetonesol ubl e pignents, sonetines with

pl acodiolic acid, usually with fatty acids, sonetines with
phenol i ¢ nedul | ary substances, never with terpenoids or psoromc
or lecanoric acids. Thallus formng rosettes, with distinct,

el ongated margi nal | obes. Endemic to California west of the
Sierras (except for populations in the Tehachap

nountains). ....... L. nmellea group

4. Thallus when fresh usually pale to noderate greenish yell ow,
soneti mes yell owi sh or orangi sh towards the | obe tips, with usnic
or placodiolic acid, usually w thout isousnic acid, often with



fatty acids, sometimes with phenolic nmedull ary substances

(i ncluding psoromc or |ecanoric acids), sonetines wth
terpenoi ds. Wdespread, always east of the Sierras or outside of
California (if growmng in California west of the Sierras, and

t hal | us areol at esquamul ose, see the L. senmitensis

complex). ... ... .. . . . 5

3. Thallus papillatetuberculate, without isidia or soralia (or
with sinple to branched isidia?according to Ozenda & C auzade, or
W th soredi a?according to Wetnore). Thallus + effigurate at
margi n, rather thick, sonewhat tartareous, uneven,

ri noseareol ate, with wartypapillose or branchedgranul ar areol es,
dark or grayish ashy olive. |In f. pseudoradiata, the thallus
isregularly orbicular, 12 cmw de, radiating and appearing | obed,
somewhat viol etgrayish. (If thallus effuse, see A _cinerea).
Usual |y at higher elevations. Arctic (Geenland); S. Dakota and
Woni ng; very conmon in California; Washi ngton?; probably

el sewhere. ....... ... ... .. .. ... Aspicilia mastrucata

3. Thallus not papillatetuberculate, but isidiate, sorediate, or
both. ............... 4

9. Thallus distinctly radiate, very indistinctly sorediate.
Thal l us thin, ochraceousgray, with scattered, verrucae; | obes
undul ati ng, extending even far towards the center. Cortex 15(20)
umthick; cortical cells 23 umthick. Al gae 68 umdiam Cortex
K+ yel l ow, stronger after pretreatnment in HC . Pycnospores 2025
um On siliceous rock. ArcticC. ....... ... ...

Aspicilia mashinginensis (typical strain)

10. Thallus without isidia, verrucosepapillate, broadly
expanded, thick, scarecely rinose, dark grayblack to brownbl ack,
limted by black, radiate hypothallus; verrucae subdiscrete to
conti guous, epruinose. Pycnidia rare; pycnospores 1523 um | ong.
On siliceous rock. Arctic (Geenland, and el sewhere). O her
noni si di ate, nonsoredi ate, K+ yellow species will probably al so
key out here. The report by Ryan & Nash, 1990, of a stictic acid
strain of A__mastrucata from California, nay be based on A _
mast oi dea instead. Both taxa are very simlar; aside fromthe
chem cal difference, A mastrucata has a nore olivaceous and
somewhat effigurate thallus. ........ ... ... .. .. .. .......
Aspicilia mastoi dea

13. Thallus (at |least towards center) of easily detached
fl attenedgl ebul ose (subsquanul ose) to + papillate granul es, at

times | ater beconing + granul arsorediate, pale to dark bl uish
gray, rinoseareol ate, snmooth to scurfy or scabridtartareous;



prot hal | us soneti mes evi dent, conspi cuous, dark greengray,
delimting. Thallus P, K containing aspicilin. Pycnidia
unknown. Usually on nutrientenriched siliceous rocks on or near
the seashore. The report of this species fromN Anerica
(British Colunbia) is based on K+ yellow to red, isidiate
material that is probably a separate

taXon. ... Aspicilia |l eproscescens s.

str.




13. Thallus partly with narrow, verruciformisidia soon
dissolving into grayish white soredia. Areoles + verruciform
dark bluish gray, with irregularly scattered, 0.51.5 mm across,
| ow heaps of densely clustered isidia. Pycnidia nunerous, at

| east partly conposite, up to 250 um broad; pycnhospores 78 um

long. On siliceous rocks. "Probably an accidental form found
only once" [in Norway] according to Magnusson; not definitely
known fromN Anmerica. ..................... Aspicilia

caesiocinerea v. isidiata

14. Thal l us pal e ochraceous, + orbicular but not distinctly

radi ate; soralia distinct. Cortical cells 56 umthick
................... (see Aspicilia sorediza)

14. Thallus dark gray, distinctly radiate; soralia + indistinct.
Cortical cells 23 umthick. Thal l us soft, orbicular, 1.5 cm
diam, towards center effuse, areoleate, towards margin narrowy
radi ate; areol es 0.350.55 mm wi de, separated by deep and sonewhat
wi de cracks, subcol umar, rounded to subangul ar, distinctly and
densely sorediate. Marginal strings of areoles branched, often +_
di screte, convex, narrow, 0.150.3 nm w de, apiculate, often

| ongitudinally striate and here and there nodul ose, under 0.15 mMm
thick. Surface deep gray or (when cortex destroyed) partly
graywhite. Cortex variable, to 25 umthick, the outer part dark
gray; hyphae strongly | eptodermatous, 5 umthick, constircted
septate. Medulla sonewhat granul ar, the granules dissolving in
HC . Algae bright orange in K after HC ; cortex unchanged.
Pycni di a unknown. On basalt, Geenland. [If not pretreated with
HCl, the typical strain will also key out here; it differs in
havi ng a | arger, ochraceousgray thallus, with the | obes

undul ati ng and extendi ng even far towards the center, and the
verrucae only indistinctly sorediate]. ......................

Aspicilia mashinginensis K strain ("A_bennettii")




V. Thal |l us effuse.

VAL. On cal careous (HC +) rock
Thal lus effuse, K+ red (at |least after pretreatnment in HJ)

1. Thallus radiate, ashy brown. Medulla K+

red. ... ... (see A _finbriata in Key |VA)

1. Thallus not radiate, white or various shades of gray, but not
brownish. .............. 2

2. Thallus continuous to rinose. Pycnospores 4.57 um Thall us
extensive, white, farinose, 0.52.5 nmthick, well delimted, the
margi ns fringed to | obul ate. Pycnospores i mersed, punctiform
sinple. Cortex 2050 um scarcely cellular, opaque from pruina;
al gal layer continuous, 4080 um extended under the apotheci a.
Thal lus K+ red, with norstictic and connorstictic acid. On

cal careous rocks, in fissures or northfacing surfaces. [Need to
check Esnault again; sone parts of this description are based on
sonmeone else's quite different concept.] [Note: an apparently
rare strain of A calcarea will also key out here; it has a

conti nuous to rinoseareolate white thallus]. ................. A
farinosa sensu Esnault v. reagens

2. Thallus areolateverrucose. .................... 3

3. Thallus chalkwhite to bluegray, rarely yellowgray, continous,
areol ateverrucose, with a dark gray prothallus. Medulla K; cortex
K+ red. Frequent, Alberta, Ontari o,

YUKON. . " [cinerea] sp. 2" sensu
Br odo

3. Thallus pale to dark yellow sh to greenish or bluish gray,
conti nuous to discontinuous, on a bl ackish hypot hal | us;

areol ateverrucose, areoles 0.61 mm having sloping sides, |ike
vol canos; Medull a densely granular. Thallus K+ red only after
pretreatnent in HO. Frequent,

WS B M. o A

gi bbosa



VA2. On noncal careous (HC ) rock
Thal l us effuse, K+ red (without pretreatnment with HC)

2. Thallus dark, nostly brownish gray to oliveblack. ...... 3
2. Thallus + pale, nostly whitish to pale grayish or tinged with
other colors. ............. 5

3. Thallus orbicular, delimted, + distinctly radiate. .........
4

3. Thallus effuse, indeterm nate, uniformalnost to the margin.
Thal | us broadly expanded, dark to browni sh gray, rinoseareol ate,
0.20.3(0.4) mmthick; areoles ca. 0.5 mm broad (though dividing
t hrough new cracks), angular wth perpendi cul ar edges, plane;
hypot hal | us not distinct. Cortex and nmedulla + opaque. Cortex
(15) 2530 um the exterior 45 um browni sh olive; epinecral |ayer
812 um Al gae 612 um algal layer 3570 um w th rather even
surface. Apothecia often absent. Pycnospores 1520 um On
siliceous rock. Al pine,

Washington. ........... ... .. .. . . .. .. .. .. A._nordl andi ca

4. Thallus papill atetubercul ate; apothecia usually absent.

Al pine. Common, California to Washington; S. Dakot a;

Geenland. ............ (A._mastrucata)

4. Thallus not papillatetubercul ate; apothecia often present at

| east in many of the species. [If thallus + dark bluish gray, see
A caesi ocinereaan apparently rare strain; nost authors consider
that species to be al ways

Kl . (see A
finbriata and A__subradians s. lato, in Key |IVA)

5. Thallus rinoseareolate. ............... 6
5. Thallus verrucose or verrucoseareol ate, or if rinbseareol ate
t hen spores (sonetines poorly devel oped) under 15 um wi de.

6. Spermatia 2432 umlong, straight, acicular. Thallus
ri noseareol ate, thick, whitish to light gray; areol es angul ar,
pl ane or slightly concave, snoothish. On granite, southern

California. ............... A _cinerea sensu Hasse non (L.)

Koer ber

6. Spermatia 69(12) umlong. Thallus continuous,

ri noseareol ate, well delmted, |ight grayish yellow brown, pale

gray to al nost white; areoles plane or convex, snooth or

granul ose, 0.41.2 nmdiam Cortex variable, 2060 umthick, +_
cellular; algal layer regular or (in nore verrucose thalli)
irregular. Pycnidia inrersed or projecting, with el ongated



ostiole. Thallus K+ red, with norstictic and connorstictic acid.
Very pol ynor phous. On siliceous rock. Rare, Bl ack
Hlls., . e A i nternutans

7. Thallus rinoseareol ate, the areol es contiguous (but separated

by deep, sonetines wide, cracks). ............... 8
7. Thallus verrucose or verrucoseareol ate, the
verrucaeconti guous or dispersed. ....... 10

8. Edges of areoles often becom ng papillate to
flattenedcoralloid isidiate. Surface of areoles mnutely
cracked, giving a scurfy appearance. Usually fertile. On

sandstone. British Colunbia. ........... (A__l eprosescens sensu
Nobl e)
8. Thallus without papillae or isidia. ............ 9

9. Thallus dull gray to graybrown, whitish gray, yellow sh gray,
yell ow sh white, grayish yellow or olive gray, at times

rustcol ored or greeni sh, snooth or rough, form ng continuous

pat ches 12 cmor nore across, rinoseareolate to areolate, or +_
verrucoseareol ate to papillate in nutrientrich environnents;
areol es plane to convex, angular, 12 nm w de, separated by deep
gapi ng cracks, superficially graypruinose or frosted; prothallus,
if visible, sonetinmes dark gray, delimting. Cortex and nmedul | a
K+ red, P+ orange, C, with norstictic acid. Pycnospores
1116(25?) x 1 um On exposed siliceous rocks. Comon from Nova
Scotia to BCin boreal (or arctic) regions; California (Herre's
rat her ski npy description of material fromthe Santa Cruz

Peni nsula, fits here); probably el sewhere in the

west. ... A cinerea + s. str.

9. Thallus deeply cracked, ashy white, rinbpseareol ate.
Hypot hal us indistinct. Thallus broadly expanded, ashy white,
noderately thick; areoles flattish to convex, 0.61 nm across,
0.51.2 mmthick, irregular in shape, generally roundedangul ar,

t he perpendi cul ar sides separated by + broad (0.10.5 mr), deep
cracks; surface snmooth, matt. [Fertile?] verrucae often 0.91.1
nm high, ca. 1 mmbroad at surface, + podicellate, with about 0.3
mmthick margin; "foot" 0.7 nmthick. Cortex 4050 um dark
gray. Algae 1015 umdiam; algal |ayer 50100 um dense,

conti nuous. Medulla dense, but with airfilled spaces. Apothecia
sparse. Cortex K+ red. Medulla also K+ red? On granitic rock
Maine. ... .. A nonticola (Degel.) ined.

10. Thal l us di scontinuous, on a conspicuous bl ack prothall us.
Thal | us verrucoseareol ate, chal ky white to bluegray or rarely
yellowgray, . ........ A cf.



| eci deoi des
10. Thallus + continuous (or often dispersed in A _sipeana, but

then wi thout visible hypothallus). .......... 11

11. Areoles or verrucae 12 mmw de, graywhite or often tinged
yel | ow sh, greenish, brownish, or rusty. Pycnospores 1116(257?) x
lum .o (fornms of A cinerea + s. str. from
nutrientenriched sites)

11. Verrucae (at least the sterile ones) 0.40.7(1) mmdiam,
ashy white (nmediumgray with slightly scabri dprui nose appear ance,
according to Noble). Pycnospores ("not free", possibly inmmature)
57 umlong. Thallus effuse, probably extensive, verrucose;
sterile verrucae 0.30.4 mmthick, irregular in shape, usually
separated, rarely 23 contiguous. Fertile verrucae + scattered,
at length + prom nent and 0.59.8mm high with narrower, partly
footli ke base. Hypothallus apparently absent. Cortex (25)3045 um
thick, the lower portion partly granular, the outer 1215(20) um
transparent with distinct 34.5 umdiamcells. Al gae 712 um
diam; algal layer 50100 um Medulla + transparent or with

patches of air and granul es. On siliceous rocks, apparently in
noi st sites, Oregon; on noncal careous sandstone, rare, British
Columbia ("cf.", but Noble's description differs only in m nor

WAYS) . e e A __sipeana (Mgn.) i ned.



Thal | us areol ate; areol es conpletely crackedseparate, contiguous,
di stinct, angul ar, straightedged, noderately thick, + flat,
snoot h, al nost shiny, brownish gray to white, whiter around

apot hecia and slightly whiter around edge of some areol es.
Hypot hal | us absent. Medulla K+ red. On noncal careous sandstone,
rare. British Colunmbia. ........... A cinerea sensu Noble

Medul  a and cortex both K+ red. Thallus nmedium gray. Thall us
rough, continuous, verrucose. Rare, northwestern
Canada. ............ ... ... . ... A [cinerea] sp. 1 sensu Brodo

Medul  a K? (check Brodo's manuscript again); cortex K+ red.
Thal | us areol ateverrucose. Hypothallus dark gray. Thallus

conti nuous, chalky white to bluegray or rarely yell owgray.
Pycnospores 1625 um |l ong (?need to check Brodo's key again).
Frequent, Al berta, Ontario, Yukon. ................. "A _[cinerea]

sp. 2" sensu Brodo



VA3. On rock
Thal | us effuse, containing norstictic or salazinic acid,
but K+ red only after pretreatnment in HO.

1. Thallus effuse, + yellow sh or bluegray, pale to dark
yell ow sh to greenish or bluish gray, continuous to

di sconti nuous, on a bl acki sh hypot hal | us; areol ateverrucose,
areoles 0.61 mm having sloping sides, like volcanos. Medulla
densely granular. Thallus K+ only after pretreatnent in HC
Frequent, western. This nane has been al nost indiscrimnately
applied to al nbost any grayish, + verrucose, effuse, apparently K
Aspicilia on siliceous rocks, and I do not understand it at
present except by its cryptic K+ red

reaction. ... ... ... e A._gi bbosa

1. Thallus orbicular, olive black, blackish gray or black, or
sonmetimes mngled wth whitish gray; |obes + indistinct.
Hypot hal lus + distinct or not, black. Pycnospores 1425 um | ong.
Thal us shiny to matt; central part verrucoseareol ate or

areol ate; areoles convex or flat, 0.51 nmdiam, 0.40.6 mmthick
very irregular in shape, towards the center with deep cracks, the
si des perpendicul ar; margi nal part not radiate or only

I ndistinctly so; |obes 12 nm|ong, 0.30.4 mm broad, w dened
towards the margin. Cortex 2530(40) umthick, transparent, the
upper part dark. Thallus containing salazinic acid and/or
norstictic acid; nedulla K+ yellow, small parts of thicker thall
K+ yellowwith few to nunerous rusty crystals, at |least after
pretreatnent with HC. On granitic rocks. Alaska and NW
Territories. ... . .. . A. _subradians s. lato



