1. Thallus sterile, thick areolate to verrucose, often
dispersed. ................ 2

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+ pinkorange (confluentic acid).

3. Thallus bullate areolate, eroding into granul ar soredia at

| east in part; cephal odia | arge, hem spherical, pink, containing
A 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




Thallus to 6 cmdiam, often snaller and coal escing, + crustose
at the center with radiating, closely contiguous, apparently

pl eat ed, convex nargi nal | obes, gl aucousgraywhite, sonetines
becom ng darker, nore verrucul ose and + cracked and areol ate
towards the center; |obes 0.51 nmmw de, wider at margins, matt,
densel y whitepruinose, sorediate. Soralia scattered, coal escing
to formerose patches, mainly |lamnal; soredia white or

concol orous, granular, + farinose. Thallus P, K+ yellow, KC, UV+
dul | orange or W/, containing atranorin, chloratranorin,

di ploicin and a xanthone. On cal careous (or siliceous?) rocks
and walls in mainly dry, often + sheltered, nutrientenriched
habitats, also on bird perch rocks in the xeric supralittoral
Sout hwestern. ................. Di pl oi ci a canescens

Cortex C+ red or pink (erythrin and | ecanoric acid); roccellic
acid absent. Medulla white, at |east close to the substrate
consi sting of |oose hyphae. Thallus |ess than 1 mmthi ck,

nonl obate, not soft, tightly attached, usually whitegreen or
creamy white, glabrous or only noderately pruinose, not strongly
cretaceous, appearing well devel oped and "heal thy". |Individuals
growi ng together in a nosaic pattern usually form ng | arge

uni form societies. Free prothallus thin, whitebrown to dark
brown. Cortical hyphae anticlinally arranged. Thall us
sorediate. ......... .. .. ... . 2

2. Meduula C. Thallus to 0.5 mmthick, whitegreen, seldom

whi teyel | ow, snmooth and pruinose, nore or |ess areolate or even
bullate. Medulla often dirty white. Cortex 1050 umt hi ck.
Unknown substance B absent. On rock. ....... Dirina paradoxa f.
soredi at a

2. Medulla C+ pink or red. Thallus to 1 mmthick

areol ateri nose, nonl obate, creanmy white or whitegray. Medulla
white. Cortex 3565 umthick. Unknown substance B present.
Soralia slightly pruinose, often globose or capitate. On

rock. ............ Dirina catalinaria f. sorediata




Soredi ate, pustulate, or isidiatepustulate; soredia
coarsegranul ar or finefarinose, sonetines at tips of
isidia. ..... 6

6. Soralia developed at tips of thick erect isidial growhs,
craterform Hypotheciumlensshaped. .............. Dirinaria
confusa v. saxicola

6. Soralia devel oped on thallus surface (not elevated on
isidia), globose capitate or formng craterformverrucae. Upper
cortex C. Lower side with well devel oped cortex. Thallus
generally coriaceaous. Medulla white (to yellow sh, but not
red). Wth divaricatic acid. Soralia globose capitate, soredia
finefari nose. Hypotheciumnore than 120 umthick at

center. .......... 8

8. Lobes to 0.5 mmw de, discrete, adglutinated to substrate,
tips bluish; thallus soft, fragile, nonplicate. On

FOCK. Dirinaria frostii

8. Lobes 0.51(2) mmwi de; thallus coriaceous. Discs black
Divaricatic acid. Lobes subdichotonously, dichotonously or
irregularly divided, confluent formthe peripheral region of
thallus, often convex; tips generally flabellate; thallus
generally longitunally rugoseplicate.

Substrate? ....... .. .. ... Dirinaria applanata




Haemat onma

After Cul berson (1963), Brodo & Cul berson (1986), and others
Rev. Nov. 1993

1. Thallus P+ orange, K+ yellow, (thammolic acid). Thallus

soredi ate, pustul atesorediate, or isidioid. Prothallus absent.
Usually on bark or

WOOO. .o e Loxospora
1. Thallus P, K+ yellow or K, without thamolic acid. Thallus
with fine soredia. Prothallus often present. ............ 3

3. Thallus soft, |eprose or farinose, often w despreading,
conposed of fine soredia, whitish to pinkish gray, K+ yellow, P+
pal e yellowi sh; with atranorin, porphyrilic acid and zeorin,
usually delimted by a white, cottony prothallus. (if thallus
pal e yel | ongreen or yellow=gray, with usnic acid, = var.

ochrol eucum). Pycnidia sonetinmes pressent, inmersed but upper
part scarlet (K+ magenta); conidia 1220 x 0.50.7 um
curvedfiliform On rock (acid or slightly cal careous), on
relatively dry, vertical surfaces, rarely on

bark. ...... .. .. Haemat omma ochr ol eucum var.
por phyrium

3. Thallus at least in younger parts, with delimted soralia;
mar gi ns usually esoredi ate; thallus, nedulla and soralia P, K,
KC, Uv+ white (perlatolic acid); prothallus snooth, bluegray.
Thal  us pale gray and rather scabrid, with scattered areoles on a
snoot h bl uegray prothallus; soralia nunerous, efflorescent,

di screte, 0.21 mmdiam, or often confluent, whitish to bluish
gray; soredia 3080(100) um diam ; external hyphae often bl uegray,
N+ red. Usuall on bark, rarely on shaded acid rocks (verti cal

surfaces). .................. (Mycobl ast us caesi un)




1. Thallus of puverul ent spherical granules (ca. 0.1 mmdiam),
wi t hout margi nal | obes; when well devel oped producing a thick,
areol ate crust; color greenish yellow or dull orangeyell ow,
browni sh to grayish yellow On linestone cliffs and other dry,
shaded, cal careous rocks, often overgrow ng nobsses, occasionally
on nortar of shaded walls. .............. Lepropl aca chrysodeta
1. Thallus + plane, or rarely of convex granules, + orbicular,
with a pul verul ent surface, when well devel oped delinmted by +
distinct, radiating, flat to slightly convex, noncorticate
mar gi nal | obes; color yellow, nedulla white, often exposed in

pl aces. On danp linmestone cliffs and |imestone walls.
(Caloplaca citrina, which is partly corticate, rather bright

yel | ow or orange, and sonetines fertile, will also key out here;
it grows on snmooth, illum nated + cal careous or basic
surfaces). ......... Lepr opl aca xant hol yt a

1. Thallus sorediate, pustul atesorediate, or isidioid; apothecia
absent or rare. Thallus at least in younger parts, with delimted
soralia; margins usually esorediate; prothallus absent or, if
present, then not white and cottony; soredia often granul ar or
subi sidiate, or arising frompustules, or fine and conpletely
covering thallus. Usually on bark, rarely on rock. (If thallus P
or P+ yellow, without thamolic acid, see

Haematomma). ............... ... .. .. ..... 2

2. Thallus isidioid. Substrate? Queen Charlotte Islands,
British Columbia. ..... Loxospora sp. Brodo ined.

2. Thallus verrucose, pustul ate; pustules often form ng erect
plates or colums by the disintegration of the pustule sunmts,

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

Substrate? ..... ... ., Loxospora pustul ata



Thal lus + endolthic, on pure limestone 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. Mist areas, high

elevation. ................ Sagi ol echi a prot uberans




3A1 On rock;

Thal l us wel |l devel oped, yellow to red, K+ red or purple;
nonl obed; isidiate or soredi ate;

C._citrina Goup

1. Thallus densely isidiate. [Check thallus color; it may be
grayi sh instead of yellowto red!']. .................. 2

1. Thallus sorediate, yellowto orange. (If areoles 0.5 mMm
diam, flat, not |obed, and soredia on nost of the margins,
growing in Uah, see C. sp. 94 of

VWetnore). ... 4

2. @Gowing in Texas. ....... C. _subnitida

2. Gowing in Baja California or Arizona. ......... 3

3. Isidia granular globose. Thallus with small |obes. Baja
California. ........... C._ sp. 29 (Wetnore)

3. Isidia cylindrical. Thallus areol ate.

Arizona. .................. C._ sp. 30 (Wetnore)

4a. Thallus tan at nmargin, becom ng dark gray in center; soredia
dark gray. On noncal careous rock, Mchigan. ...... Cal opl aca sp.
4 (Harris)

4a. Thallus yellow or orange, K+. ................ 4

4. Thallus orange to browni sh orange, areol ate; areoles
contiguous or + scattered, to 0.3 nmw de, often

el ongat ei rregul ar and sonmewhat sparingly branched, very closely
adpressed, flat to + convex; prothallus sonetines present, pale,
occasionally finbriate. Soralia few and scattered to numerous
and + continuous, + punctate or irregular in shape; soredia

smal Il granular. On + basic to acidic, + deeply shaded rocks,

chiefly on cliffs. ........ C. _obliterans
4. Thallus nostly greenish yellow to yel |l oworange (to
occasionally bright orange in C_citrina). ................... 5

5. Prothallus nostly present and proninent yellow, areoles +_
convex, incised at base; granules often present, coarse; soredia
3646.8 um diam, concolorous with thallus. Gowing in mesic
supralittoral or upper supralittoral fringe zone on the seashore.
Thal l us 13 cm across, sonetinmes coal escing, consisting of
scattered to clustered areoles, crenate | obes or squamul es,
verrucul ose, coarsely granul ar or soredi ate, occasionally
slightly cracked to crackedareol ate; areoles 0.050.4 mm w de;

| obes 0.20.6 mmlong, 0.10.4 mmthick, convex and nostly incised
at base. Soralia usually common, discrete to continuous, first



appearing at edge of areoles or |obes. On acidic, calcareous or
ul tramafi c rocks, occasionally on driftwood, usually on
sunexposed, horizontal or sonmewhat sloping surface, occasioanlly
on vertical or nore protedcted parts, Southern Al aska to northern
California. [= Caloplaca sp. 3 of Ryan, 1988). .......... C.
fl avogranul osa Arup.

5. Prothallus very rare, scanty, gray; areoles slightly convexto
pl ane, not incised; granules absent; soredia 24.434.4 um di am,
concol orous with thallus or Iighter and often nore intense than
thallus. Gow ng inland, or occasionally in xeric supralittora
on the seashore. Thallus becom ng conpletely sorediate or a
somewhat areol ate crust, yellow sh green to yellow or

yel | owor ange or bright orange; of very small, subsquanul ose
areoles or mnutely scattered or continuously granular or +_

i meresed in substrate and i nconspi cuous, diffuse. Soredia
diffuse, not in discrete soralia, thin to thick, when thick
browkne up into irregular coarse areol es, usually yell ow but
soentimes orange, yellow sh gray in shade, farinose. Chem:
enodin, paritein, xanthorin, fallacinal. Oten on cal careous
substrates (linmestone, nortar, etc.), usually in sunny
situations, at tines overgrow ng nosses and dead pl ants;
occasionally on acidic or ultramafic rocks. Wdespread

t hroughout rmuch of N Anerica, at least in the north and west, S
to S. Carolina in the east. (if thallus conpletely sorediate,

al so see Leproplaca) ........................ C._citrina
1. ON ROCK
Rev. 1/94

1. Thallus | obed or radiatingplicate at margin. Thallus
sonmetimes K+ red (norstictic acid). Spores and spermati a

Varli OUS. o e 2

1. Thallus imersed or crustose, at nobst areolate to verrucose
or subsquamul ose, without distinctly swollen areoles. Thallus K
or K+ yellow, but not K+ red (norstictic acid

lacking). ....... .. ... .. .. . . ... 3

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



1. Isidia present (do not confuse with verrucul ose pycnidia),
Isidia terete, sinple, 0.1 mmdiam, subglobose, often crowded
centrally; soredia absent. Thallus formng + orbicular and often
confluent patches, to 6 cmdiam; margi nal | obes closely
attached, flattened, sinple or irregularly branched, usually
richly divided and markedly crenul ate, discrete, separated by
narrow cracks, wi th rounded or subcrenul ate ends; surface creany
or whitish to pale olivebrown, matt, erpuinose; centrally cracked
or indistinctly areolate, pittedpunctate with m nute pocklike
depressions resulting from abrasion of isidia. Cephal odia
sessile, scattered, flattenedd orbicular or depressed convex,
0.85.0 mmdiam, radially folded and winkl ed or cracked,
yel | owi sh brown or pinkish, matt. Pycnidia i mersed, formng

m nute swellings with punctiform browni sh ostiol es; pycnospores
filiform slihgly curved, 2129 x 0.5 nmm Cortex K+ yellow sh, C+
rose; nmedulla K+ yellow (faint), C+ rose, P. On rocks, rarely on

sandy soil. .................... Pl acopsi s cribellans

1. Isidia absent; soredia present or absent. Thallus center
distinctly rinposeareol ate, + snpboth, not verrucose or
rugoseverruculose. ............ 2

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

2. Thallus effigurate, |obate, determi 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 mmw de, to 2.5
nm |l ong (or extending to center of thallus), 1.6 mm 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 nm 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, KCt+ red, P+ red or P. Thallus containing gyrophoric
acid. Pycnidia imersed 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 comon, at |least in nontane areas on the west side of the



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




Thal lus + yell ow (uv+++ yellow, with rhizocarpic acid).
1. Medulla | or at nost faintly bluish. ............. 2

2. Medulla white to yellowi sh white, K+ red (norstictic) or K+
yellow (stictic). Thallus often fairly large, on bl ack
hypot hal | us, contiguous but usually separated by strips of
hypot hal | us, or sonetinmes di spersed (ssp. boreale); areoles
usually 0.51.5 mmdiam (to 2.5 nmin ssp. splendidum to 36 mm
according to Thonson), slightly concave to convex, angul ar,
yel l owi sh white to pure yellow (ssp. superficiale and boreal e),
or greenish yellow to brownish yellow (ssp. splendidum, matt or
gl ossy to scabrous; surface coarsely verrucose at | east when old
(ssp. superficiale) or snooth (other ssp.); marginal areoles
someti mes subradi ate; areole margi ns sonetines slightly crenate.
On exposed rocks, usually very hard, acidic. Arcticalpine, south
to New Hanpshire in the east and Colorado and California in the
west. The K+ red strain was recogni zed by Thonson as R__
crystalligerum .................... Rhi zocar pon superficiale

2. Medulla (in N Anerican species) K Thallus often

smaller ............... 3

Thal l us margins not effigurate. Thallus parasitic, exclusively
on Sporostatia spp., form ng roundish islands to 1 cm broad,
prothal lus indistinct; areoles close together, 0.20.6 nm broad,
flat to convex, angular or roundedangular, whitish yellowto
usually bright yellow, matt, snooth to slightly farinose.
Prot hal | us devel oped only where parts of the thallus margin touch
the rock. Thallus C (w thout gyrophoric), P+ yellow (psoromc
acid). On hard, noncal acareous rock in exposed pl aces, al pine.

Al aska, Yukon. Perhaps a synonymof R.__effiguratum ........

Rhi zocar pon pusillum

6a Medulla K, P+ yellow (psoromc), C or sonetines C+ rose
(traces of gyrophoric). Thallus often large and w despreading, to
nore than 10 cm diam; bl ack hypothallus well devel oped; areoles
to 1.5(3) mmdiam, to 1.5 mmthick, bright yellowgreen, natt,
usually crowded together, sonetines contiguous to w dely
scattered, usually secondarily cracked, round to angul ar or
irregular, flat to noderately convex, snooth to rarely mnutely
scabrid, usually greenish yellow to whitish yellow Morphol ogy
quite variable. On siliceous rocks in exposed situations (e.qg.,
boul der fields), especially places with persistent snow cover, on
| evel to sloping surfaces. Pacific NW and New

England. ........... Rhi zocar pon al pi col a




7b Thallus to 5 cmw de but often snaller and sparsely

devel oped, on bl ack hypothal | us, dispersed; areoles to 1 nm
angul ar to rounded, usually slightly convex, whitish yellowto
grayi sh yell ow and often with a whitish pruina, rarely bl uish
green, matt. Usually K+, P+, sonetines with accessory psorom c
or gyrophoric acids, rarely K. Minly on basic rocks,

arctic. ......... Rhi zocar pon i narense

Hypot hal lus (in N American spp.) indistinct or conpletely
| acki ng. Hypot heci um brown, K Areoles 0.31.2 nm w de.
Predom nantly species of dry, tenperate to warm

Climat €S, .. 2

2a At |east young thalli parasitic on Aspicilia or Lecidea.
Medul la K, P (unknown fatty acids), or rarely K+ yellow P+
orange (stictic), rarely C+ rose (gyrophoric acid). Hypothallus
indistinct. Thallus to 2 cmdiam, or sonetines nuch |arger
areoles to 0.31(1.2) mmdiam, greenish yellow, matt, contiguous,
flat to strongly convex, snooth, roundish to angular with
irregularly crenate margins. H ghly variable. On acidic to
noderately basic basalts. California. ......................

Rhi zocar pon viridiatrum

2b Not parasitic. Hypothallus distinct or not. Medulla K+ red,
P. On basalt, especially in dry, | owl and sagebrushdom nat ed
areas, at least in the Pacific

NN e Rhi zocar pon cookeanum



Medul I a | + bl ue.

3a Areoles scattered on a dark prothallus. Medulla I+ blue, P
Areoles 0.10.4 mmdiam Parasitic on Trenol ecia

atrata. ................ Rhi zocar pon parvum
3b Areoles contiguous to crowded. Prothallus absent or only
slightly devel oped at thallus margin. ......... 4

4a Thallus of small (usually 0.20.5 cmdiam) dispersed groups
of small (0.30.7 mm), usually strongly convex, bright yell ow
areoles. Prothallus lacking. Medulla I+ blue, P+ yell ow
(psoromc acid) or P. On slightly cal careous or often heavynet al
containing siliceous rock in places where there is little
conpetion, especially on wi ndswept ridges, arcticalpine. ........
Rhi zocar pon norvegi cum

4b Thal l us continuous; |arger or parasitic. P+ yellow (psoromc
acid). ... 5

5b Medulla usually I+ blueviolet. Thallus margins often
effigurate. Thallus not parasitic, or parasitic on | obate yell ow
Acar ospora spp., usually ca. 12 cmdiam; areoles at margin
usually el ongate and radi ate, commonly surrounded by bl akc
prothal lus; areoles 0.30.8 mmdiam, flat to strongly convex.
Thal | us usually C+ rose (gyrophoric acid). On steep, exposed

sl opes of very hard rock, alpine. California, Colorado, Montana,

Womng. .............. Rhi zocar pon effi guratum

6b Medulla usually K+ red (norstictic). Paraphyses clavate.
Spores occasionally nmulticellular. .............. 7

7a Medulla I+ intense blueviolet or sonetines | in part.

Thal lus + | arge and extensive, on distinct black hypothall us,
scattered or grouped; areoles to 1.5 mmdiam, angul ar or
rounded, slightly or very convex, whitish yellow or sonetines
yel | ow or orange yellow, farinose to snooth. Medul la rarely K,
P+ yell ow (psorom c acid) or K, P (bourgeanic acid). Thallus
highly variable. An acidic or often slightly basic rocks, nostly
on steep surfaces, arctical pine, A saska, NWTerritories,

Maine. ............ Rhi zocar pon _eupet r aeoi des

4. Hypothallus thin, black or |acking; areoles green or yellow
thallus small (ca. 0.52 cm. Areoles contiguous to dispersed or
usually clustered in groups, to 0.7 mm irregularly angular, +_
convex, bright yellow to greenish yellow, matt or gl ossy.

Medulla K, P, I (according to Thonmson, and according to Poelt) or
sonetimes P+ yellow, with psorom c acid (according to Purvis, et



al.). On cal careous rocks (according to Thonson) or on exposed
siliceous rocks (slightly calcareous or at |east mneralrich),
when young sonetinmes parasitic on thalli of a wide variety of
crustose lichens (e.g., Bellnerea), arctical pine, in open plant
communi ties on w ndswept sites.

Al aska. .. ...

Rhi zocar poni nt er nedi el | um

4. Hypothallus often thick, whitish or grayish; areoles whitish
yellow, thallus usually large. Areoles to ca. 1.5 nmdaim, often
divided. It is doubtful whether the follow ng division into taxa
s warranted. ...... .. ... 5

5. Thallus P, very thin, whitish to whitish yellow Prothallus
grayish. Medulla K ......... Rhi zocar pon atrofl| avescens ssp
atrof | avescens

5. Thallus P+ yellow or P, thickish, whitish yellow often

prui nose. Prothallus whitish. On cal careous rocks, al pine.

............... Rhi zocar pon atrofl avescens ssp. pulverul entum
(Schaerer) Runem

6. Areoles nostly rounded, rarely angular. On siliceous
rocks. ................ 7
6. Areoles nostly angular. ................ 8

7. Medulla K+ yellow, P+ reddish orange (stictic, often in | ow
concentration). Areoles usually contiguous. Thallus to 4 cm
diam, or nerging to form extensive cover; hypothallus +
distinct, black; areoles to 1.2(1.5) mmdiam, bright yellowto
greenish yellow, matt, nostly distinctly convex. In the open on
upper surfaces of rock outcrops and boul ders that are often

i mpregnated with dust, often on rocks with considerable iron
content. Arctic, and (according to Fink) "Throughout northern

United States, and southward in the nountains". Common at | east
in parts of the western US., south to northern

California. ..................... Rhi zocar pon | ecanori num

7. Medulla K, P+ yellow (psoromc). Areoles often dispersed.
Thal l us pale yellow, nostly snall. On slightly cal careous or

m neralrich shales in conpetitionpoor pioneer vegetation in

pl aces exposed to the wind. Alpine. ......... Rhi zocar pon ferax

9. Areoles 0.51.2 mmwi de, thin, light yellow or grayish or
greeni sh yell ow, not pruinose, angular to orbicular, contiguous
to scattered; hypothallus often visible between the areol es, not
prinose. Four chenotypes: 1) barbatic acid, 2) psoromc acid, 3)
stictic acid, 4) no nedullary substances. On open, often

dusti npregnated aci dic boul ders, |ow ands in arcticboreal areas,



alpine in tenperate areas. .................... 10

9. Areoles usually 12 mm w de, thickish, bright yellow usually
faintly to distinctly pruinose, mainly angul ar and conti guous;
hypot hal | us usually visible only at the periphery, + pruinose.
Areoles flat to very convex. Medulla K, P+ yellow (psoromc
acid), rarely P. On + calciferous rocks, nontane in arcticboreal
areas. ..., Rhi zocar pon subl uci dum (= R._saananse

according to Tindal, 1988)

10. Thallus + greyish or greenish, usually rather |arge.

Medul l a K+ yellow, P+ red (stictic acid) or P (barbatic), rarely
P+ (psoromic). Areoles thickish, not subdivided or barely so, to
ca. 1.5 mmdiam On |arge, dustinpregnatedboul ders and

OUL CT OPS. ottt e e e e Rhi zocar pon
sphaer osporum (= R.__macrosporum accordi ng to Ti ndal, 1988)

10. Thallus pale to bright yellow wusually small. Medulla P+
yel l ow (psoromic) or P, rarely P+ brownish red

(SticCticC). o Rhi zocar pon

mMacrosporum s. str.

Thallus to 15 cmdiam; hypothallus usually well devel oped,

bl ack; areoles 0.21.8(2.5) mmw de, bright yellow green or nore
rarely greenish, grayish, or orangeyellow, matt or shiny, usually
conti guous, + angular, flat to convex or rarely slightly concave,
usually snooth. Medulla I+ blue. Medulla P or P+ orangeyell ow,
K, ¢ or C+ red, containing either psorom c or barbatic acids,
sonetimes al so + gyrophoric acid. Extrenely conmon and vari abl e;

still poorly understood.

1. Thallus grayish green to greenish yellow (to bright yellow?),
snooth, matt; areoles nearly continuous, angular or irregular,
subdi vided or not, flat; black hypothallus at margins, sonetines
bet ween areol es. Medulla P+ yellow (psoromc acid) or P. On acid
rocks, arctical pine, south to New York, New Hanpshire, South
Dakota, Arizona and California. R_ripariums. lato. (Lunped by
Purvis, et al. under R_geographicum. .......... 2

1. Thallus usually large, bright yellow or + greenish yell ow,
rarely grayi sh yellow, snooth, matt or gl ossy; areoles contiguous
or dispersed, + angular, flat to convex, strongly subdivided or
not; bl ack hypothal | us present and sonetinmes conspi cuous.

Medul la K, P+ yellow (psoromc acid). On acid or cal careous
rocks. Arctical pine, south to New Hanpshire, New York

M nnesota, Colorado, and California. None of the infraspecific
taxa descri bed bel ow (other than by inplication the typical one)
are listed by Egan, but several probably do occur in N Anerica.

R__geographicum+ s. str. ............. 3




2. Areoles strongly subdivided. Medulla K, P+ yellow (psoromc
acid) or seldom P; C. .. ... . .
Rhi zocar pon riparium ssp. riparium

2. Areoles not strongly subdivided, flat, angular. Medulla K, P
(barbatic acid) or P+ yellow (psoromc acid), rarely C+ rose
(gyrophoric acid). ......... ... .. .. .. ... .. . ... Rhi zocar pon

riparium ssp. lindsayanum

3. Areoles 0.40.9 mmdiam, angular, flat to convex, thick. On
exposed outcrops and boulders, and in snowfields. ......

Rhi zocar pon geogr aphi cum ssp. di abasi cum (Rsnen) Poelt & Vezda in
Hawkswort h, James & Coppi ns

Areol es strongly subdivided. ........................ 5
Apot heci a angul ar. Areol es not strongly
subdivided. ..................... 6

5. Areoles yellowto greenish, 0.40.9 mmdiam, closely

pakced. ...... Rhi zocar pon _geogr aphi cum ssp. prospectans (Rsnen)
D. Hawksw. & Sow er

5. Areoles whitish yellow, 0.41 mmdiam, close together or
often di spersed on black hypothallus. ............. Rhi zocar pon
geogr aphi cum ssp. arcticum (Runem ) Hertel

6. Areoles about as thick as wide, usually bright yellow +_
shiny. On boul ders and outcrops above tree limt,

arcticalpine. .............. Rhi zocar pon _geogr aphi cum ssp.
frigidum (Rsnen) Hertel

6. Areoles usually nmuch wider than thick. Areoles ca. 0.40.8 mm
diam, often sonmewhat subdivided. Arcticalpine to tenperate and
nontane. .......... Rhi zocar pon geogr aphi cum ssp. geogr aphi cum




Thal lus with cephalodia. Thallus with pink to brown tones
(reddi sh brown, |ight orange, gryaish reddish orange or yell ow sh
pi nk to dark reddi sh gray), rinosearoelate, continuous, sonetines
snooth at edges; prothallus bansent 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 concnetrations. On siliceous
rocks, close to shore on bluffs, and in al pine zone, British

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



1. Wthlsidia. .......... 2
Wthout isidia; with soredia (or apparently so). Medulla never
C+t red or KCG+ red. ................... 5

2. lIsidia small (always less than 1 mmtall). Thallus C+ orange
or red, UV+ dark red (xanthones, with or w thout gyrophoric
acid). Thallus K, P, C+ orange, Uv+ dark red, containing only
xant hones (arthothelin and granulosin, in N American nmaterial;
thiophanic acid in British material). Isidia pale yellow, with a

soft surface, to 0.6 mmtall; On tops of cal careous, schistose
boulders. .................... Pertusaria flavocorallina Coppins
& Muhr

2. Isidia large (generally nore than 1 mmtall. Thallus C or C+
red (gyrophoric acid), W, wthout xanthones. Isidia frequent,
col umar or coralloid, but never sorediate, predom nantly
associated with fruit bodies. ....... ... .. .. .. . . . .. ... 3
3. Isidia mainly coralloid, fruit bodies absent or present,

borne laterally on isidia or on nonisidial portions of the
thallus; thallus gray, verrucae large (1.4(+0.6) nmm w de),

medul | a K+ yel | ow becom ng redbrown, P+ yell ow becom ng orangered
(fumarprotocetraric acid), and KC+ red (gyrophoric acid);

substrate? ........ .. Pertusaria ocul ata
3. Isidia mainly columar, fruit bodies always present, rarely
borne other than termnally on isidia; thallus graywhite;
verrucae snmal |, ... .. 4

4. Thallus gray; nmedulla with all chem cal tests negative;
verrucae at tinmes lateral on isidia;

substrate? ...... ... Pertusari a panyrga
4. Thallus white; nedulla with at | east one spot test positive;
verrucae always termnal on isidia. Medulla P+ yell ow becom ng
oranger ed, K+ yell ow becom ng redbrown (fumarprotocetraric acid).

Substrate?............. Pertusaria dactylina

5. Medulla with at | east one spot test positive; thallus
variously colored. ........ .. . . . . . 6
5. Medulla with all chem cal tests negative (or spot tests
uncertain); thallus always gray (?). Producing no |ichen
substances; restricted to the (eastern)

arctic. ........ .. .. ... .. ... Pertusaria pruinifera

6. Medulla K+ yell ow becom ng red, P+ yell ow beconi ng

yel | oworange (norstictic acid), C, KC saxicolous; disjunct
bet ween t he Appal achi an Mountai ns and the northwestern arctic
coast; known only sterile. .......... Pertusari a excl udens



6. Medulla K or K+ yellowi sh then redbrown or violet, wthout
norstictic acid, KC+ or KC. ........ . . ... 7

7. Medulla KC. Thallus margin characteristically zoned; nedulla
K, C, P+ orangered, contains fumarprotocetraric and

succi nprotocetrari c acids; Wdespread t hroughout eastern
tenperate North America. ...................... Pertusaria

mul ti punct oi des

7. Medulla KC+ rose or violet. Medulla K or K+ yell ow becom ng
redbrown, P or P+ yell ow becom ng orangered (+ protocetraric
acid), C but always KC+ instantly roseviolet fading to wine red
(picrolichenic acid), W, w despread throughout eastern and
western tenperate North America. .............. (Pertusaria

amar a)




sorediate or finely isidiate (isidia sonetines disintegrating
into soredia);

1. Thallus isidiate. Medulla C cortex C+ red. |Isidia coarse,
0.10.3 nmdiam to 1.2 nmlong, knobby, persistent, grow ng out of
or nmerging into verrucae. Thallus yellow sh gray, thick,
tartareous and verrucose, with |arge, corall oi dbranched isidia
("O_tuckermannii" norph) or thin, rinose, verrucose toward
center, with small, cylindrical, sinple to coralloid isidia ("O__
pennsyl vani ca" norph) + covered by isidia; prothallus often
conspi cuous, paler than thallus. Apothecia often present.
Wthout variolaric acid. On rocks (often sandstones) in nostly
har dwood forests, 7601500 m Appl achian and Ozark regions.

[Note: O turneri, a European species apparently incorrectly
reported fromBritish Colunbia, has a conpletely C thall us,
containing variolaric acid]. ......... . .. .. . . ..
Cchr ol echi a yasudae Vai ni o

1. Sorediate, without isidia. .......... .. ... .. .. . ... 2

2. Thallus and soralia P, C+ red. Thallus thickish, coherent,
wartyfissured, irregularly breaking up into granular to al nost

I sidiatesorediate surfaces. .......... .. .. .. .. ... .. ... (see
Cchrol echi a androgyna"v. saxosuni')

2. Thallus and soredia C. Rare, western Canada. ..............
("Cchrol echia soredi osa" norph of O szatal ansis)




Lepraria s. lato (including Leprol onn)

I. Thallus P+ yellow, orange, or red

1. Thallus coarsely granular, with fewif any projecting hyphae,
pal e gray, on sunny (to shaded), nossy, acid rocks or stony
ground, usually on horizontal to gently sl oping

surfaces. ...... ... 2

1. Thallus powdery; in shade, often on steep or overhangi ng
surfaces (protected from sun and

precipitation). ................. 3

2. Thallus C+ reddish orange or C, KC+ reddi sh orange, P+

yell ow, K+ yellow or K, containing alectorialic acid, +_
atranorin. Thallus granular, firm delimted, somewhat
effigurate and growng in irregular rosettes, but w thout

di stinct | obes; granules convexgl obular, ca. 0.10.2 mm di am,
usually wi thout projecting hyphae, + separated in center but
clustered at the margins; bluish to whitish gray; nedulla grayish
white, rarely exposed. On noss cushions or acidic rock, and on
stony ground, in open, sunny |ocations, Arctic/alpine. (If

contai ning porphyrilic acid and fatty acids, see Leprolom

cacum num various other whitish or grayish sterile granul ar
lichens are al so common, but are apparently not naned at
Present ). ... ... L. neglecta (Nyl.)
Lettau

2. Thallus P+ orange red, K+ yellow, KCt yellow. Wth

fumar protocetraric acid, usually + atranorin (and zeori n?not

nmenti oned by Laundon). Thallus a mass of convex granul es 0.050.2
mm di am, usually w thout projecting hyphae (i.e., not appearing
powdery), pale gray, delimted, the granules often lighter and
clustered towards the margin, sonmetinme giving a zonate
appearance, with alternating zones of dark and |ight greenish or
bl uish gray, firm (or soft?), not clearly | obed but often grow ng
in irregular rosettes; medulla grayish white, rarely exposed. On
noss cushions, lichens and cyanobacteria, or directly on rock
often on gently sl oping and somewhat sunny habitats.

Nort heastern, and el sewhere. Resenbles L. neglecta but differs
chemcally. ...... .. . . . . . L. caesi oal ba
(B. de Lesd.) Laundon (syn. L. zonata)

5. Thallus P+ yellow, KC, with porphyrilic acid and fatty aci ds.
Thal | us crustosel eprose, formng a thick, nonareolate crust of
powdery to nonpowdery spherical granules to 0.4 nmdiam,
yel |l owi sh white to gray; surface not corticate, or eroded to

| eave a | eprose menbrane, the margin absent, diffuse, undelimted



to delimted, without |obes; nmedulla white; underside with a weft
of | oosely entangled hyphae form ng the early devel opnent of a
hypot hal | us, whitish gray. On especially acid, nossy rocks, also

acid bark, soil, and other |ichens.

Tenperatearctic. ............. Leprol oma cacum num ( Massal .)
Laundon

5. Thallus P+ orange or red. .................... 6

6. Thallus P+ redbrown, K+ yellow. G anul es connected by
cottony nenbrane, whitish. On soil, npbss or rock, arctic/alpine.
Not treated by Laundon,

1002, L. arctica

6. Thallus P+ orange or orange red. .................. 7

7. Thallus with pannaric acid or its derivatives. ....... 8

7. Thalllus without pannaric acid or its derivatives, often K+
yellow (atranorin). .......... .. ... 9

8. Thallus P+ reddish orange, K, C, containing pannaric acid
6net hyl ester, + pannaric acid, rarely atranorin. Thallus forn ng
irregul ar rosettes and obscurely | obed, or irregularly delimted
smal |l crusts, powdery, whitish to pale yell ow sh or greenish
gray; surface not corticate, a mass of powdery, convex granules,
whi ch are sonetines eroded to | eave a | eprose margin; nedulla
white, exposed in places on nost specinens; underside a weft of
| oosely entangl ed hyphae form ng the early devel opment of a
hypot hal | us, whitish grya to brownish. On stone and bark, in
shaded situations, espcially on nutrientrich Fraxinus and U nus
in sheltere parks and woodl ands, on bare surfaces, and

bryophytes, also commonly on soil. Resenbling a poorly devel oped
nor ph of Leprol oma nenbranaceum but |obes indistinct and
differing chemcally. ............ Lepr ol oma vouaxi i

8. Wth pannaric and roccellic acids, P+ reddish orange, K+
yellow (atranorin) or K, C. Thallus soft, well delimted,
formng irregular rosettes, usually rather distinctly |obed at
the margin, formng small, shelflike nenbranous outgrow hs,
yell ow sh white; apices of |obes rounded, + flat; surface not
corticate, of nunerous powdery convex granules, the margin either
flat or raised, 117 mm w de, ol der | obes often disintegrate to
poweery convex granules to 0.5 nmdianme, especially at the center
of the thallus, or eroded to | eave a | eprose nenbrane; nedulla
whi tish; underside a continuous, well devel oped weft of branched
hyphae form ng a hypothallus, whitish gray to browni sh. Young
speci nens with rounded powdery squanmules with a roll ed edge at
the margin, recalling Normandina. Apothecia very rare, to 2 nm
diam, the sorediate thalline exciple 0.5 mmthick. Usually on
shaded, steep, nossy, acidic rock faces or walls, on the surface



and over nosses, occasionally on nosses on shaded tree trunks,

especially Quercus. .......... ... .. . . .. . .. Lepr ol oma
menbr anaceum

9. Thallus KC+ reddi sh orange, K+ yellow or K, P+ orange, with
protocetraric and alectorialic acids. Thallus of a mass of
powdery spherical granules to 0.2 mmdiam, with projecting
hyphae, when wel | devel oped form ng a thick powdery crust, bright
whitish gray with a greenish or yellow sh tinge, diffuse, wthout
mar gi nal | obes; nedulla white. On bricks, nortar and nosses of
brick walls in slight shade, rock crevices and tree

trunks. ........ L. eburnea Laundon9. Thallus KC, w thout
alectorialic acid, K+ yellow, P+ orange. Wth protocetraric or
fumar protocetraric acid, stictic acid, or thammolic

aCi d. .. 10

10. Thallus granular (rarely powdery), often zonate, with
alternating zones of dark and |ight greenish or bluish gray.

Soft or firm wusually not clearly | obed. Directly on rock, often
on gently sloping and sonewhat sunny habitats. K+ yellow, with
fumarprotocetraric acid, + or atranorin. Northeastern (and

el sewhere?) . ... (see L
caesi oal ba)
10. Thal lus powdery, not zonate. .................. 11

11. Thallus K, P+ orangered, with protocetraric or

fumar protocetraric acid, and rangiform c or roccellic acids as
uncommon accessories. Thallus from ng an uneven noncortciate
menbr ane on whi ch occur powdery convex granules to 0.4 nmmdi am,
with projecting hyphae, when well| devel oped producing an

ext ensi ve, thickish, powdery, folded crust, delinmted, with the
mar gi ns al nost | obelike; color white to pale gray, sonetinmes with
a bluish gray tinge. On bare rock and over npbsses and |ichens on
shaded |inmestone, often dom nant, also on siliceous coasta

rocks. ..... L. nivalis Laundon

11. Thallus K+ yellow, P+ orange, with stictic or thamolic
acid. ......... ... .. ... 12

12. Thallus with atranorin, stictic + constictic acid, and
zeorin. Thallus of a nmass of powdery convex granul es of variable
shape and size, to 0.5 mmdiam, with projecting hyphae which
sonetinmes forma weft on the surface, or the granul es becom ng
eroded to | eave a | eprose nenbrane; usually formng a thick
powdery crust, bright greenish gray to whitish gray, the latter
col or especially when eroded; usually diffuse, w thout marginal

| obes but in eroded specinens the nmedulla often devel ops into



delimted subl obes; nmedulla white. On shaded bark and on shaded
acidic and cal careous rock, directly on the surface and

especi ally over nosses; al so on shaded

earth. ... . .. . . L. lobificans Nyl. (L. sp.
of Brodo, Long Island, also keys out here)

12. Thallus with thamolic acid, often dul

green. ... L. unbricola Tonsb.

ADD:

Thal l us KC+ red, with fumarpotocetraric acid and zeorin, + or
alectorialic acid, + or atranorin, soft and powdery or firm and
granul ar, zonate. Directly on rock, in shaded to sonewhat sunny
habitats, northeastern. .............. L. zonata sensu ? (| unped
by Laundon under L. caesi oal ba)



I1. Thallus P (at nost P+ pale yellow sh)

1. Thallus bright greenish yellow or orangish yellow .......
(see Chrysothrix if K, Leproplaca if K+ purple)
1. Thallus not bright yellow, at nost pale yellow ....... 2

2. Thallus coarsely granular, often zonate, K+ yellow, C. Wth
either rangiformc or roccellic acids, + atranorin [If containing
porphyrilic acid, see Leprolom cacum nunj. Oten grow ng on

rat her sunny, nossy, acidic rocks. ........... (see L.
caesi oal ba)

2. Thallus finely granular or powdery soft or firm not zonate

growing in shade. ................. 3

3. Thallus C+ red, K, P, KC+ yellow, thick, pale green with
white prothallus, fine, soft. On dry overhangs, Wstern
Washington. ............ ... .. ... .. ....... L. sp

3. Thallus C ... ... . 4

4. Thallus + yellow, KC+ yellow (usnic acid). 5. Wthout
pannaric acid. K+ yellow (atranorin), KC+ yellow (usnic acid).
Friable in consistency. Wth fatty acids (roccellic,
hydroxyrocel lic) and pulveracic acid. Not treated by Laundon,

1992, L. farinosa

4. Thallus + white, gray, green, bluish, or creany, wthout
usnic acid. ................ 5

5. Thallus poorly delimted, not lobed. .............. 6
5. Thallus well delimted, + lobed. .................... 8

6 Wth porphyrlic acid and fatty acids, K+ yellow (atranorin),
Wi thout triterpenes. ........... ... .. .. .. ..... (see Leprol oma
cacum num

6. Wthout porphyrilic acid and fatty acids, with triterpenes,
with or without atranorin. ........... 7

7 Thallus UV+ white, with divaricatic acid, zeorin, K+ yellow
(atranorin). Thallus |eprose, a mass of powdery spheri cal
granules to 0.1 mmdiam, with projecting hyphae, when well

devel oped formng a thick (sonetines |oosely attached?),
frequently areol ate, powdery crust, dull greenish gray, usually
with a bluish tinge, diffuse, wi thout marginal |obes; nmedulla +_

undi fferenti at ed. On acid, shaded bark, and on acid, shaded
wal I s and rocks, especially on bare surfaces but al so over
MDSSES. & v i e e e e e L. incana

7. Thallus W, with unidentified triterpene, K. Thallus | eprose,



of a mass of powdery irregular granules, to 0.1 mmdiam, but
often much smaller, with numerous projecting hyphae which tend to
forma weft over the surface, when well devel oped form ng a thick
powdery crust, verdigris green, but becom ng dull greenish gray
in herbarium formng + irregularly orbicular patches in the
early stages, without marginal |obes. On rock and over npbsses in
| i mestone caves and clefts, and on |linestonecliffs shaded by
trees, confined to danp, heavily shaded habitats, in deeper shade

than Leproplaca chrysodeta with which it often
grows. .............. L. lesdainii (Hue) R C Harris

8. Thallus K+ yellow (atranorin); wth roccellic and lepraric
acids. Thallus pale green to fairly vivid green, rather thick;
granules + fine, piled on top of each other. Algae Trentepohlia.
Not treated by Laundon,

19092, L. latebrarum
8. Thallus K, wthout
atranori N. ... e 9

9. Thallus UV+ white, with divaricatic acid. Thallus thick
soft. On shaded cal careous substrates. ..................... L
crassissim (Hue) Lettau

9. Thallus W (?), obscurely |obed, powdery, whitish to pale
yel | owi sh or greenish gray, containing pannaric acid 6nethyl
ester, + pannaric acid, rarely atranorin. ............ (see

Leprol oma vouaxii)



