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Thal  us crustose, + inmmersed, rinosecracked, areolate, or
smal | squamul ose to al nost foliose or dwarf fruticose, sonetines
inflated or | obed at the margin, sonetinmes absent or in other
| i chens; upper cortex absent to well devel oped, often consisting
of a layer of dead tissue and a | ower, stainable |ayer conposed
of anticlinally oriented (periclinal according to Rogers), thin
to thick walled hyphae with rounded to narrowy cylindrica
| um na; both layers incorporating remmants of the photobi ont
(seen in chlorzinciodine) and often crystals of cal cium ozal ate;
soneti mes with pseudocyphel | ae; nmedulla usually well devel oped,
of | oosely interwoven hyphae, |, sonetinmes wth cal ci um oxal at e;
attached to substrate by nmedul |l ary hyphae. Al gae formng a
conti nuous |ayer or of + scattered groups of cells, or sonetines
absent and not |ichenized, or |oosely associated with
cyanobacteria. Lower cortex absent to well devel oped, sonetines
devel opi ng extensive rootlike branched outgrowhs (rhizine
strands) penetrating the substrate.

Apot heci a sessile, black, often white or graypruinose,
usually weakly concave to flat when young, later often becom ng
convex; disk round; thalline exciple absent; true exciple dark
rai sed and distinct at first but often finally excluded, of
radi ati ng, thickwalled, conglutinated hyphae with rounded to
narrowy cylindrical lumna, colorless within with a green or
brown outer margin to uniformy dark brown throughout;
hypot heci um col orl ess to dark brown, rarely containing crystals
of cal cium oxal ate; hynenium K/ | + bl ue; paraphyses sinple or
sparingly branched and anastonsed, not conglutinate, thinwalled,
api cal cell distinctly swollen and covered by a + well devel oped,
gel ati nous pignment cap; asci clavate, unitunicate, thin walled,
surrounded by a gel ati nous, |+ blue sheath; tholus well
devel oped, |+ blue, containing a deeper staining tube and a well
devel oped ocul ar chanber; spores 8, oblong to acicular, sinple to
7septate, hyaline, thin walled, ellipsoid, bacilliformto
aci cul ar, snooth, w thout a thickened perispore.

Pycnidia imersed to partly protrudi ng, black; coni dogenous
cells lining the cavity; fulcrum exobasidial; pycnospores
filiformor acicular, curved. Atranorin, nortstictic, stictic,
terpenoi ds, or no substances. Photobiont Trebouxia. Minly on +_
basic rock or soil, in exposed habitats, especially in arid to



al pi ne areas, often lichenicolous, at |east when young, nore
rarely on nosses, or freeliving fromthe first; nost species, at
| east when young, associated with cyanophilic Iichens.

The followi ng species, with + conglutinate paraphyses, with or
w thout a swollen apical cell and pignente cap, asci with or

wi t hout an oucl ar chanber, and different chem stry, may bel ong
el sewhere: T. cunulata, T. lobulata, T. pulvinata, T.squal escens,
and T. tum dul a.

. Thallus crustose and areol ate, + epruinose,

or not evident (endolithic, or on other lichens);
Spores lseptate or 13septate

(Al so see species of Catillaria, Bacidia and Lecani a)

1. Parasitic on other lichens (Lecania) on rock. Spores
lseptate, ellipsoid, 1014 x 45.5 um Epitheciumolive green to
bright green, K, N+ violet. Hypotheciumcolorless. Apothecia to
1 mmdiam, plane to weakly convex, with narrow and soon

di sappearing margin. Coastal to inland, California. ........ T
tal parum
1. Not parasitic. ............... 2

2. Spores 13septate, 8.516 x 3.55 um ellipsoid to shortly
bacilliformor partly fusiform Thallus crustose (areolate) to
subsquamnul ose, indeterm nate. AReoles to 1(1.5) mmdiam,
scattered to contiguous, orbicular to angular, plane to weakly
convex; upper side medi um brown to dark brown, + eprui nose, +_
matt, snooth; margin concol orous; underside nmedi um br own.

Apot hecia to 0.6 mmdiam, plane and nmargi nate, then weakly to
noder ately convex and i nmargi nate, + epruinose. Epithecium gray,
K+ violet, N+ violet. Hypothecium pale. No substances. On

cal ciferous rock (linmestone or sonetinmes sandstone), in open

situations, Kansas. .......... T. penni na
2. Spores lseptate. (syn. Kiliasia
SPP: ) 3

3. Thallus nmainly endolithic, rarely epilithic and rinose to
areol ate, pale brown to olivaceous or ochraceous brown,

eprui nose, matt. Apothecia to 0.5 nmdiam, plane to noderately
convex, wih a narrow and persistent or often di sappearing
margi n, epruinose. Epitheciumolive brown to dark green, K, N+
violet. Hypothecium and inner part of exciple reddish brown to
pal e brown, K, N+ violet. Apothecia |acking crystals inside.
Spores lseptate, 9.512.5 x 45.5 um No substances. On



cal ci ferous rocks, Colorado and Geenland. ........ T. athallina
3. Thallus epilithic, rinose to areolate, to 4 cmor nore
across; areoles to 0.8(1.2) mmdiam, contiguous, angular, plane
to noderately convex; upper side pale yellow sh to dark grayish
brown or sonetines rusty brown, epruinose. Apothecia to 0.7 mm
diam, + plane and indistinctly margi nate, then often becom ng
becom ng convex and i nmmargi nate, + epruinose, matt. Epithecium
olive brown to bright green, K N+ violet. Hypothecium dark
reddi sh brown. Spores lseptate, ellipsoid, 1015.5 x 4.56 um
Usually on calciferous rocks, mainly linmestone, in open habitats.
Central Rocky Muntains, with apparent disjunct in northern

British Columbia. ........... T. philippea

[ Not e: nost squamul ose species often overgrow cyanol i chens at
| east when young, but have a distinct thallus of their own]



1A Thallus squamul ose, partly or entirely strongly pruinose;
Spores mainly 3 or noreseptate

1. Epithecium (and exciple) gray, K+ violet and N+ violet.
Hypot heci um pal e brown to colorless. Thallus pale gray, regularly
rosul ate; squanul es densely white granul ar pruinose, not strongly
proliferating, surface often shallowy fissured. Spores mainly
3septate, 23.533 x 34 um narrowy fusiformto acicular. D scs
noderately to densely pruinose. Hypotheciumcolorless to pale
yell ow sh in upper part, colorless in |lower part. Proper exciple
mediumgray in the rim pale gray to colorless in inner part. No
substances, or sonetines faint traces of terpenoids. Miinly on
steep, often overhanging, cal careous rock walls in boreal to
arctical pine situations, overgrowi ng Collema or other
cyanol i chens when young, 7403290 m NW Canada, south through

Rocky Mountains to New Mexico. ........... T. alutacea (Anzi)
Jatta

1. Epitheciumgreen or brown, K and/or N No

substances. ............ 2

2. Epitheciumdark reddi sh brown, K+ red, N Spores

(1) 3septate, tbacilliform 1220 x 34.5 um  Hypot heci um

contai ning cal cium oxal ate. Thallus indeterm nate; upper surface
prui nose, pale gray to nedi unbrown, matt, deeply and regularly
cracked, wi thout pores; margin concol orous or sonetines nore
densely pruinose; squanules orbicular, to 3(5 mmdiam, plane to
noderately convex, often with a central depression; underside
pal e brown to white. Apothecia to 1.3 nmdiam, persistently

pl ane and margi nate or becom ng weakly convex and i nmmar gi nat e,
often faintly pruinose. Hypothecium pale brown to colorless,
with cal ciumoxal ate crystals. In fissures of cal ciferous rock,

or on soil; usually associated wth cyanolichens. Colorado to
MexiCco. ............. T. lutosa

2. Epitheciumdark olivegreen to bright green, K, N+ violet,

| acki ng crystals. Spores usually bacilliformand at |east partly

3septate (but sonetinmes ellipsoid and nostly lseptate), 1222.5 Xx
45.5 um Thal lus indeterm nate; squanules to 4 mmdiam,
scattered to contiguous, orbicular or usually irregular, weakly
concave to weakly convex, usually rugose; upper side pale gray to
dark brown, often with green tinge, pruinose or not, matt,

wi t hout pores or pseudocyphellae but usually with irregul ar
macul ae (especially along convex parts); margins concol orous,
eprui nose; underside paler browmn. Apothecia to 1.5 mmdiam, +_
pl ane and margi nate, + epruinose. H ghly variable. Parasitic on
a W de range of crustose |lichens, at |east when young, on nore or
| ess cal ciferous soil and rock, very rarely on bases of trees.



Wdely distributed, nostly borealarctic, but also known from
southern California and Mexico. ........ T._aromatica (Sm)
Massal . p.p.



I1'b. Thallus squanul ose, + epruinose.
Spores mainly 3 or noreseptate

1. Thallus pale gray, pulvinate; squamules + epruinose, strongly
proliferating. Spores 13septate, narrowy ellipsoid to shortly
bacillifrom 13.520.5 x 3.55 um Apothecia to 0.5 mm di am,

pl ane to weakly convex, indistingly margi nate to i mrargi nate,
faintyly pruinose. Hypothecium hyaline. Epitheciumgray, K+
violet and N+ violet. Hypothecium pale brown to colorless. No
substances. On calciferous rock, Lake Superior (known only from
type collection). ............... T. superioris Tindal

1. Thallus + dark brown, conpletely epruinose. ............. 2

2. Epitheciumgray, K+ violet and N+ violet. Hypothecium pale
brown to colorless. No substances. ............ 3
2. Epitheciumgreen or browmn. ...... 4

3. Thallus crustose (areolate) to subsquanul ose. Spores 8.516 X

3.55 um 13septate. .......... (see TI. _pennina)
3. Thallus squanul ose. Spores 1742.5 x 3.55 um (1)3septate, +_
bacilliformto acicular. Thallus indeterm nate; squanules to 3

nmm diam, scattered to irregularly inbricate, + orbicular, soon
el ongated and proliferating, + plane; upper side dark olive

brown, epruinose, shiny, snmooth; margin concol orous; underside
pal e to nedium brown. Apothecia to 1 mmdiam plane to weakky
convex, + persistently marginate, epruinose. Usually on basalt
or serpentine, rarely on soil, in + arid areas of southwestern

US. and Mexcio. .............. T. subnmexi cana B. de Lesd.

4. Thallus with punctiform pseudocyphel | ae devel oping into
pores, squamnul ose, nmediumto reddi shbrown,

eprui nose, i ndeterm nate; squanules to 5 nmdiam, scattered to
conti guous, bullate to columar, sinple or branched, often
somewhat swollen at tip, matt to shiny. Apothecia to 4 mmdi am,
weakly concave to weakly convex, usually persistently narginate,
eprui nose, the outer side of the margin often concol orous with
thallus. Hypothecium pale brown to colorless. Epithecium dark
brown to bright (sonetinmes bluish) green, K N K+ red and N or
K and N+ violet. Spores acicular, 37septate, 3755.5 x 34 um
Chem stry: usually a series of terpenoids (often only traces).
Rat her variable. Minly on soil or anbng nosses and |ichens on
acid rock in rather noist situations, often with cyanolichens,
Col orado and Mexico. ...... T _bullata (G Myer & Flotow)

Zahl br.

4. Thallus without pseudocyphellae or pores. ..... 5



5. Epitheciumreddi sh brown, K+ red, N Thallus indeterm nate;
squanules to 5 mmdiam, nmatt to shiny, snooth or sonetines
shallowy fissured, w thout pores; margin concol orous, underside
pal er brown. Apotheica to 1.5 mmdiam, persistently plane and
mar gi nate or becom ng weakly convex and i nmargi nate, + epruinose.
No substances. ............ 6

5. Epitheciumnot as above. ......... 7

6. Squanul es scattered to contiguous, bullate, nmediumbrown to
reddi sh brown. Spores 13(4) septate. On soil and in fissures of
rock in open sites. Coastal, central California to Baja
California, rather infrequent. .......... ... .. ... .......... T
rugi nosa (Tuck.) Herre ssp. pacifica Tinda

6. Squanul es contiguous or formng a + continuous crust, weakly
to noderately convex, dark olivaceous brown. Spores
37(9)septate. On soil and rock, nmainly anbng nosses or in
fissures, on cal careous, siliceous, or often ultramafic rocks.
Common and wi despraed over nuch of tenperate western N Anerica,
especially in California (absent fromAZ to TX), with disjuncts
in Geat Lakes area. ........ T. ruginosa (Tuck.) Herre spp.

rugi nosa

7. Hypothecium and inner part of exciple pale brow to
colorless. ... ... 8

7. Hypothecium and inner part of exciple dark

brown. ................ 9

8. Spores 37septate, acicular, 2341.5 x 2.54.5 um Thal |l us
squanul ose, indeterm nate; squanules to 3 mmdiam, but often
irregularly proliferating or form ng a + continuous crust, weakly
concave to weakly convex; upper side nmedium brown to dark brown,
soneti mes grayi sh, epruinose, nmatt, often shallowy fissured,

W t hout pores; ,margin concol orous,; unerside pale brown.
Apotheica to 1.5 nmdiam, plane and nmargi nate, |later + convex
and i nmargi nate, epruinose. No substances. Variable. Minly on
soil or in rock crevices, usually anong nosses, nost frequent on
somewhat cal ciferous substrates, widely distributed in tenperate
western N Anerica, with disjuncts in Great Lakes regi on and

Al aska; also common in Geenland. ...... T. squalida (Ach.)
Massal .

8. Spores 13septate, ellipsoid to bacilliform 13.530.5 x 34.5
um Thal | us squamul ose, indeterm nate; squamules to 3 nmdiam,
becom ng contiguous or irregularly inbricate, orbicular to

el ongat ed, often deeply |obed, weakly concave to weakly convex;
upper side nediumto darkbrown, often with olivaceous tinge, matt
to slightly shiny, soneitnmes shallowy and irregularly fissured;
margi n usual ly dark gray but sonmetines concol orous; underisde



pal e to nedium brown. Apothecia to 1 mmdiam, plane to weakly
convex, indistinctly marginate, + epruinose. Epitheciumolive
brown to bright green, K, N+ violet. On siliceous and especially
cal ciferous rocks, often over filiform cyanolichens,

Arizona. .............. T. cinereovirens (Schaerer) Massal.

9. Epitheciumdark olivaceous to bright geeen; squamnul es pal e
gray to dark brown, often with a green tinge, usually with
irregul ar naculae. ........ (see T. _aromatica)

9. Epitheciumdark brown (or sonmetines with a green tinge), K N
or faintly N+ violet. Thallus indeterm nate; squanules to 2nm
diam, scattered to contiguous or partly inbricate, orbicular to
el ongated, irregularly crenul ate, plane to weakly convex; upper
side dark brwon or nore rarely dark gray, epruinose or partly

prui nose, matt or sonewhat shiny, often with shallow fissures,

| acki ng pores, w thout macul ae; margi n concol orou, usually

eprui nose; underside dark brown. Apotheia to 1 nmdiam, usually
persi stently plane and margi nate, + epruinose. Spores ellipsoid
to bacilliform 13septate, 10.519 x 3.55 um No substances. On
cal cifeorus rock, usually in fissures but also on snooth faces or
on soil covered rocks. Scattered in western N Am, especially
Rocky Mountains, but with disjuncts in coastal CA northern
Canada, Al aska and Greenland ...... T. verrucarioides (Nyl.)
Tindal (syn. T. kol ax)




I1la. Thallus Squamul ose, Partly or Entirely Strongly Pruinose;
Spores (0)1septate

Epi t heci um gray, K+ violet and N+ violet, and hypot heci um pal e
brown to colorless, in species reported for N Anmerica.

1. Thallus with small, punctiformto shortly linear or irregular
pseudocyphel | ae, w thout pores, indeterm nate; squamules to 3 nm
diam, scattered to convex, strongly convex, becomng bullate to
col umar, sonetinmes branched; upper surface dark grayish green to
dark brown, usually only weakly pruinose, nore rarely densely

prui nose, matt to shiny; underside paler than upper side, usually
eprui nose. Apothecia to 5(10) mmdiam, plane to weakly convex,
mar gi nate when young, |ater often beconm ng inmarginate, usually
eprui nose. Spores broadly fusiform 1l1septate, 11.518.5 x 3.55

um No substances, or sonetines traces of fatty acids. Miinly
on soil or sand in opern habitats, often anbng nosses, nore
rarely on rock walls. South Dakota and Greenland. ............

T. physaroi des (Opiz) Zahl br.

1. Thallus w thout pseudocyphellae. ............. 2
2. Upper side entirely covered by white pruina. ....... 3
2. Upper side partly epruinose. ................. 5

3. Thallus regularly rosulate, to 4 cmdiam; pruina farinose;
squanules to 5 mmdiam, + scattered when young, |ater continuous
or sonetines slightly inbricate; margi nal convex weakly concave
to weakly convex, fromng + radiating | obes; central ones nore
i sodi anmetrical and weakly to strongly convex; upper side pale
gray, matt, |acking fissures and pores; margin concol orous,

prui nose; underside pale brown to black. Apothecia to 2 nm
diam, weakly concave to weakly convex, persistently nmarginate,
densely pruinose. Spores fusiform 1lseptate, 1524 x 34 um
Usual | y no substances. Mai nly on steep, often overhangi ng,
calciferous rock walls in + continental areas (Rocky Muntains
and adj acent areas, AZ to Al berta); starting on

cyanolichens. .......... T. candida (Wber) Th. Fr.

3. Thallus consisting of scattered to contiguous, nore or |ess
i sodi anmetric squanul es, indeterm nate, sonetines indistinctly
rosul ate; pruina granular. Al nost always contai ning
terpenoids. ...... 4

4. Squanmules to 2 mmdiam, becom ng rather strongly convex;
upper side pale gray, snmooth to densely granul ar pruinose, matt,
often shallowy fissured, |acking pores and pseudocyphel | ae;
mar gi ns concol orous, pruinose. Thallus sonmetinmes indistinctly



rosul ate. Chenotype E (terpenoids, with thickest band RF 5 in
solvent C) or rarely no substances. Apothecia to 1.5 mmdiam,
weakly concave to weakly convex, persistently marginate,

eprui nose to noderately pruinose. Spores fusiform 1lseptate,
12.521.5 x 34 um Hypot heci um medi um brown to dark redbrown in

upper part, to alnost colorless below On soil, often assoicated
with cyanophilic lichens. Arcticalpine, Geenland toAl aska,
south to Alberta. .............. T arctica

4. Squanules to 4 mmdiam, weakly to noderately convex, pale
gray and usually with a green tinge, + densely granul ar pruinose,
matt, shallowy fissured, withot pores; margins concol orous,

prui nose; underside pale gray to nedium brown. Apothecia to
1.5(2.5) mmdiam, weakly concave to weakly convex, persistently
mar gi nate, weakly to noderately pruinose. Spores broadly to
narrowy fusiform 1septate, 14.521 x 3.55 um Thal |l us

I ndeterm nate; squanul es scattered then contiguous, orbicular or
with indistinclty radiating | obes. Chenotype D (terpenoids, with
t hi ckest band RF just below atranorin in solvent C) or rarely no
subst ances. Squanul es | arger, not becom ng rosul ate, |ess convex.
On hard soil or weathered, + calciferous sandstone in Nfacing or
somewhat shaded, steep to overhanging rock walls. Arid parts of
western tenperate U S. (AZ, CO NM UT). .......... ... .......
T. subdiffracta

5. Spores 1016.5 x 3.54.5 um broadly fusiform 1lseptate.
Squanmul es weakly to medi um convex, to 2 mmdiam, usually
scattered to contiguous, orbicular or irregularly | obed; upper
side usually dark grayish green to dark olivaceous, usually
shiny, often with regular but shallow fissures, |acking pores;
mar gi nc concol orous; underside pale brown. Thallus

i ndeterm nate. Apothecia to 1.5(2) mmdiam, plane and margi nate
when young, later often convex and i nmargi nate, epruinose.
Somewhat variable. Chenotype D (terpenoids, with thickest band
just below atranorin in solv. C) or rarely no substances. On
soil and in fissures of rocks, with cyanolichens. From hum d,
mediterranean areas to arid tenperate areas, S. California dn

central Rocky Mountains. ...... T. massata (Tuck.) Herre
5. Spores l|arger, 1224 x 35 um Squamnul es weakly convex to
bul l ate. Chenotype various, rarely D. ....... 6

6. Squanul es convex to bullate, partly becom ng vertically
flattened, often inbricate, to 4 mmdi am upper surface dark
olive brown to dark reddsi h brown, usualy sonmewhat pruinose
(especially along or near margin on upper and | ower sides),
somewhat shiny, usually shallowy fissured, |acking pores,
concol orous or nore desnely pruinose; underside pale brwon to



white. Apothecia to 4 mmdiam, weakly concave to weakly convex,
+ pruinose or note. Spores nediumto narrowy fusiform
lseptate, 1624 x 3.54 um Chenptype Y (1 thickbanded terpenoid,

RF3 in solv. C). On rock and soil, often anbng nosses,
especially in fissures on rock walls, exposed or somewhat shaded,
western arctic, south to Alberta. .......... T. opunti oi des

(Mill.) Buschardt

6. Squanul es weakly convex to bullate but not vertically
flattened or regularly inbricate. Thallus indeterninate;
squamules to 3 mmdiam, scattered to contiguous or irregularly

i mbricate, orbicular or irregularly | obed; upper surface dark

ol i vaceous green to dark brown, usually weakly to densely

prui nose (especially in convex parts) orsoneitnes entirely

eprui nose, + matt, snmooth or shallowy fissured, wthout pores;
mar gi ns concol orous, often nore densely pruinose; underside pal e
brown to white. Apothecia to 3 mmdiam, weakly convex to weakly
convex, marginate then often i mmargi nate, epruinose to densely
prui nose. Spores broadly to narrowy fusiform 1lseptate, 1224 x
35 um Chenotype usually C (single phenolic substance, RF 6 in O
or no substances. Variable. On soil and rock, often anong
nosses, in open to sonewhat shady habitats. Very common,

t hroughout nost of western N Anerica, eastward to Greenland in
the arctic and to the Great Lakes and New England. ...... T

sedifolia (Scop.) Tindal (syn. T. caerul eonigricans)



[11b. Thallus + Epruinose; Spores (0)1lseptate

1. Epitheciumgray, K+ violet, N+ violet. Thallus with

pseudocyphel lae. ............ (see T. physaroi des)
1. Epitheciumgreen or brown, K, N or either K+ or N+, but not
both. ....... .. ... . . .. 2

2. Thallus indetermnate, with punctiforminpressions or pores,

| acki ng pseudocyphel | ae, squanul ose, dark brown. Spores
ellipsoid to fusiform sinple to 1septate, broadly ellipsoid to
fusiform variable in size (see subspecies). Squamrules to 4(8)
nm diam, scattered to contiguous, usually bullate or sonetines
hori zontally flattened or with an irregular central depression.
Upper side castaneous brown to dark brown, sonetines with a green
ti nge, epruinose, matt or shiny, snmooth or shallowy fissured;
mar gi n conocol orous; underside pale brown to black. Apothecia to
1.5(4) mmdiam, plane to weakly convex, distinctly marginate to

I mmar gi nate, epruinose. Epitheciumbright green to dark brown,

K, N+ violet. Hypotheciumpale brown, to nedium brown above.
Cont ai ning various series of terpenoids (see

subspecies). ........... 3

2. Thallus w thout inpressions or pores; formand col or various.

3. Epithecium + bright green. Spores nainly lseptate.
Chenotype 5 (with thick band RF 5 in solv. C). On soil or in
fissures of rocks, Alaska to Al berta, noderately

frequent. .............. T tristis (Th. F.) Th. F. subsp.
canadensi s Ti ndal
3. Epithecium brown, sonetines green tinged. ........... 4

4. Hypot hecium and | um na of many paraphyses, asci and spores
contai ning orange (K+ red) and yellow (K) pignents.
.................... 5

5. Spores entirely sinple [Psora spp. will also key out here].
Chenotype 6 (with thick band RF 6 in solv. C). On |inmestone,
Chiricahua Ms., AZ, known only fromthe type .................
T tristis (Th. F.) Th. F. subsp. arizonica Ti ndal

5. Spores mainly lseptate. Chenotype 4 (with thick band RF 5
and extra terpenoid RF 2, in solvent C). On soil and in rock
fissures, very common, in Rocky Muntains (New Mexico northward),
to Al aska, NW Canada and Geenland. ................ T tristis
(Th. F.) Th. Fr. subsp. asiaecentralis




6. Spores entirely sinple; squanmules 2(3) mmdiam, bullate to
hori zontally flattened. Chenotype 3 (with thick band RF 5 in

solv. ©. On soil, Rocky Mountains (NMto Al berta), noderately
frequent. ....... T tristis (Th. F.) Th. F. subsp. schol anderi
6. Spores mainly lseptate. ................. 7

7. Squanules to 2(3) mmdiam Chenotype 1 (with thick band RF 6
in solvent C). On soil or in fissures of rocks, calcicol ous.

Col orado. ....... T tristis (Th. F.) Th. Fr. subsp. tristis

7. Squanules to 3(4) mmdiam Chenotype 5 (with thick band RF 5
in solvent ). On |inestone, Coahuila, Mexcio, known only from
the type. ........ T tristis (Th. F.) Th. F. subsp. coahuil ae
Ti ndal

8. Upper surface of thallus pale yellow Epitheciumdark brown,
Kor + faintly red, Nor + faintly violet. Thallus sonetines
weakly pruinose, matt, with irregular and often deep fissures,

W t hout pores; margin concol orous; underside pale brown. Spores
ellipsoid to shortly cylindrical, 1septate, 10.517.5 x 56 um
Thal | us indeterm nate; squanules to 1.5(3) nmdiam, scattered to
condti guous, orbicular to indistinctly crenulate, weakly to
strongly convex. Apothecia to 1 mmdiam, plane and margi nate,

| ater weakly to strongly convex and i mmargi nate, faintly to
densely pruinose. No substances, chenotype C (single phenolic
substance, RF 5 in solv. C or D (terpenoids, with thick band
just below atranorin in solv. C, occasionally also various
unidentified fatty acids. On steep or overhangi ng faces of

cal ciferous rock, exposed or shaded, in arid areas. Col orado and
Wah. ...... T. sculpturata

8. Thallus of different color. Epitheciumdull brown (K, N) or
olive green to bright or dark green (K, N+ violet). Hypothecium
and inner part of exciple pale brown to colorless. Thallus
crustose (areol ate), saxicolous. ...... (see T. phillipea)

ADD? (listed by Egan; now excluded or synonom zed?)

T. caulescens = ?
T. cunulata = ?
T. lobulata = ?
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