VI. Axils/cups + open;

Thal lus richly branched, with few if any squanul es;
Apot heci a and pycni di a brown

Section Uncial es

Differs fromdadina in that the surface of the podetiumis
corticate at least in part, and not arachnoid, and squanul es are
occasionally present, cups are occasionally present, and term nal
pycni dia are rather sharp. Alnost all are yellow, with usnic

aci d.

1. K+ yellow, containing atranorin plus unknowns, |acking usnic
acid. ............ 2
1. K, lacking atranorin, KC+ yellow, usnic acid present.

2. Branching mainly dichotonously; surface with scattered
areol es over a | oose cortex but not archnoid, pale gray, older
parts dying; tips browed. Podetia grouped in swards.
Kantchatka. ............. (C_wainii)

2. Branching mainly tetrachotonous but dichotony al so frequent;
surface areolate corticate with rather w de white, arachnoid
medul l ary interspaces. Al aska and NW Canada. ....... (Chasnari ae

seri es Megaphyllae: C. thonsonii)

3. P+ red, containing fumarprotocetraric acid; podetia with
branches nearly vertical; surface slightly dull arachnoid,

areol ate in places; inner cartilaginous |ayer continuous.

Primary thallus absent. Podetia form ng conpact tufts; conpact
at base and growing fromthe apices; branching irregularly by
dichotom es or in whorls of 3 or 4, the branches ascendi ng
closely to each other; axils open or closed; podetial wall often
split; 4080 mmtall, to 2 mmdiam; surface not at all gl ossy,
somewhat arachnoid under a |lens, pale gray tinged with yell ow sh
or brownish tints, darker in older parts; cartilagi nous |ayer
form ng a continuous hollow cylinder around the central canal and
formng a series of irregular bulges projecting into this canal;
this layer sharply delimted fromouter nedullary layer in which
the algal clusters are | ocated near the periphery in a single

di sconti nuous | ayer covered by the cortex; few small squanul es on
the podetia, to 1 nmlong and undivided or little | obed, roundead
at apex; fertile branches |arger than sterile ones and
irregularly divided and split in upper part, thus perforate at
the apices but wi thout actual cups. Apothecia 12 nmdiam,
clustered or confluent around the apical perforations, pale to
dark brown. Pycnidia at apices of podetia. K+ vaguely yellow sh



turning to gray. Usnic acid, accessory ursolic acid. In lichen
heat h tundras, tussock tundras, and over boulders in tundras.

Al aska to Hudson's Bay. ............. C. al askana

3. P or P+ yellow I|acking fumarprotocetraric acid; podetia with
branches divaricate; surface glossy or matt but not arachnoi d;

I nner cartilaginous |ayer continuous or not.

4. Oten with distinct but small cups; containing barbatic acid.
Cups often denticulate; cortex snmooth or verrucul ose, inner
cartilagi nous layer continuous; P. Primary thallus usually

di sappearing; Podetia from ol der dead parts or podetial fragnents
on ground, rarely from squanules; in groups or mats; margi na
ones often + decunbent and tips then curved upwards; 15120 nm
tall, to 1.5(3.5) mmdiam, dichotonmously or synpodially
branched, occasionally branching irregularly or fromthe nargins
of the cups in fascicles, often cupless and cylindrical,
sonmeitnmes with narrow cups which flare rapidly, the interior
menbrane cl osed, or open into the interior by one or severa

smal | hol es; margins of cups with tapering spinelike
profliferations and tips of sterile branches al so tapering to

spi nescent tips; axils closed or slightly perforated; esorediate;
cortex continuous or nore commonly di spersed areol eate, the
areoles little raised to rarely verrucul ose; surface shiny or
dull, inpellucid, yellow sh or yellow sh gl aucescent to

gl aucescent or olivegreen; inner cartilaginous part of nedulla
conti nuous, not sharply delimted fromouter part. Apothecia
solitary or clustered at tips of podetiat, mddlesized, to 2(3.5)
mm di am, brown or yellow sh brown or reddi sh brown. Usnic and
barbatic. On soil rich in hurmus, in tundras, and in bogs anong
nosses and ot her C adoni as, sonetines form ng spectacul ar

"pol sters” (cushions) on rock outcrops in boreal forests. Al aska
to Geeland, S to New York and G eat Lakes

A CA. ot C. _amaurocraea
4. Lacking cups; lacking barbatic acid. ......................
5

5. Podetia silvery gray to creanmy white, ecorticate, nmatt, not

glossy. .............. (see C._ pachycl adodes Vainio, in the C__
boryi group, bel ow)

5. Podetia greenish to yellow sh, not white; shiny or

105 L
6

6. Podetia pale yell ow shgreen to browni shgreen with nore or
| ess distinct greenish areoles, axillary perforations conmnon,
I nner cartilaginous |ayer continuous, inner podetial surface



snooth, cortex gloSSy. . ... . e 7
6. Podetia yellow sh gray to pale yellow sh green, axillary
perforations absent on sterile plants, present on fertile, inner
cartilaginous layer of irregular strands of coal escent hyphae;
cortex matt (except in C_perforata, C. psoromca and C.

dinorphoclada). ......... ... 8

7. Lacking hypothamolic aid; with accessory squamatic acid, UV+
or W. Primary thallus usually disappearing; podeita appearing
to arise fromrenmai ns of dead podetia or fragnents of other
podetia, the base dying and the growh continuing fromthe

api ces; 2080(110) mmtall and 11.5(4) nm di am, subyclindrical,
cupl ess, dilated at axils, dichotonously or synmbpodially or
verticllately branched, repeatedly, the whole form ng dense nmats
or tufts; ultinmate branchlets spinelike and in nsall whorls
around open perforations; nost axils usually perforate; inner
cartil agi nous |ayer continuous; inner surface snooth; outer
surface snmooth and shiny, sonetinmes with the greeni sh areol es
projecting slightly, light green or deep or pale yellow sh; very
brittle. Apothecia to 0.8 mmdiam, brown, at apices in usually
a radi ate or sybcynose arrangenment of the branchelets. Rarely
wi th accessory substance A° On sandy soil in open and anobng
nosses in bogs and tundras, arctic to tenperate, Alaska to

G eenland, Sto Ga., Ark.

VASh. . C._uncialis
7. Containing hypothamolic acid; W. Primary thallus unknown.
Podetia in tufts or mats, 3060 nmtall, 14 mmdiam, cupless,

synpodi ally branched with ui pper branches whorl ed; branchlets
short, dichotonous or in whorls, spinescent; axils usually
perforate; surface snooth, straw colored to yellow sh; inner
cartil agi nous |ayer continuous, 4050 umthick; outer cortex 3060

umthicik,. Apothecia unknown. On soils rich in hunus,
especially in open stands of spruce.
Al aska. ... C. pseudostellata

8. P+ yellow (baeonycesic acid), or P, K KCt+ yellow sh, Uv+
white, containing squamatic, usnic and accesssory baeonycesic

aci ds; podetia with cartilaginous strands in single |ayer around
central canal. Podetia delicate, in |ax, tangled, recunbent
colonies. Cortex well devel oped. Primary squanul es usually soon
di sappearing, in some cases in small clusters; to 1 mmlong and
0.5 mm broad, sinple or sparingly |obed with round apices,
occasionally a few simlar squamul es on base of podetia. Podetia
entirely prostrate in flat colonies, or prostrate at periphery of
el evat ed col oni es, ascending to erect in center, to 50 mmtal

and 0.50.6 mmdiam; forkings far apart at base and | ong synpodi a



devel oped there; branches towards apex closer together and with
di chotom es and whorls both present, the synpodia | ess evident;
majority of axils closed, but perforate axils present in many of
the whorls; cupless; creany yellow with greenish tinge, faintly
| ustrous, in sone parts the greenish areol es separated by pal er
bands and slightly raised, otherw se the surface snooth.

Apot hecia smal |, dark brown to black, single or clustered at tips
of ultimate branchlets. ©On sandy soil, NC to

- C. _subset acea Robbi ns ex Evans
8 P, lacking baeonycesic acid; podetia with cartil agi nous
strands in several series and approaching outer layer. ....... 9

9. Surface glossy, uniformand w thout greenish areoles of C__
uncialis; cortex well devel oped, distinctly yellow sh; nost axils
gapi ng perforate; KC+ yellow, P, Uv+ white, containing squamatic
and usnic acids. Podetia coarse, erect, hollow perforate.
Primary thallus unknown. Podetia in intricate tufts; branchi ngby
successi ve di chotom es and whorls to give rise to conpl ex branch
systens, sonetines the branching unequeal and form ng synpodi a,
the whorls mainly of threes; axils perforate with circul ar

openi ngs, the | arger openings 11.5 mm broad, the apci al
branchelts short and dividing into 24 very short ultimte
branchel ets which may or may not show a yell owi sh brown
pignmentation at tips, 4060 nmtall and | arger axies 36 mm di am;
pal e yell owi sh gray, + glossy; surface appearing uniform

Apot heci a and pycni di a unknown. On sandy soil. Fla, very rare
(Federally listed and protected; do not

collect!). ... ... ... ... .. .. ... C._perforata Evans

9. Surface usually matt (except in C__psoronica and C )

perforate axils | ess common but denonstrabl e; containing only
usnic acid. (C__boryi group; key after Ahti, 1973).
.................. 10

10. Podetia usually robust, 37(10) nmmthick, rather blunt;
branchi ng predom nantly pol yt onous but often very irregular, with
cupl i ke expansi ONS CONMDN. . . ... ...t e 11
10. Podetia usually slender (fertile podetia sonetines robust),
0.52 mmthick, with thin, pointed tips; branching predom nantly

di chot onous; cupli ke expansi ons ansent or infrequent; in gross
nor phol ogy resenbling C._uncialis. ......................... 13

11. Extreme tips of podetia P+ yellow (psoromc acid), in

her bari um podetia gradually turning distinctly yellow |nner
surface of podetial wall with distinct |ongitudinal strands

besi des thi nner floccose hyphae; branching nore regul ar,

di chotony common; occasionally with well devel oped cups. Podetia



branchi ng divaricately, anisotom cally trichotonous or

di chot onobus, soentines pol ytonous, 410 cmtall, 25(8) nmthick
cupl ess or with cups 14 mm broad; axils open or closed; surface
yellowgray to yellow, snooth; inner wall wth + | oosely

reticul ate shall ow network of strands; nedulla |osse;

cartil agi nous strands rather nunerous and wel| developed. In
fell fields and over boul ders and on soils. Alaska and British
Columbia. ......... . ... ... ...... C._ni pponi ca

11. Extrenme tips of podetia P (or very rarely P+ yellow), in
her bari um podeti a remai ni ng greeni sh gray or yellow sh gray.
Eastern N ATBricCa. .........oiiiiiiinnnn.. 12

12. Podetia ecorticate; inner surface of podetial wall covered
with very | oose and thick network of cartil agi nous strands and
thin hyphae; interior of wall |acunose, with very few scattered
cartilagi nous strands; cups common; no thin sharppointed

branchl ets; no squamatic acid (psoromc acid very rarely
present), W. Primary squanul es unknown. Podetia appearing to
proliferate fromold podetia or fromfragments of other podetia;
dying at base and growi ng from apices, 50120 mmtall, 37 mm
diam, rarely |less, usually expanding toward api ces, thickened at
axils; cupless or with indistinct cups caused by whorls of
branches; branchingirregularly, nmainly by dichotom es or

pol ytom es, in well developed material the tips expanding and the
expanded protion surrounded by a whorl of suberect or divergent
branchl ets form ng a pseudocup with an interior nmenbrance that
may be perforate or not, or cribrose (sievelike), the branchelts
may be further subdivided into very tiny branchlets surrounding
m nute cups; the apical part usually brown; axils perforate or
not; whol e podetiumtending to becom ng cribrose with age; ashy
gray to yell owi sh or greenish becom ng dark gray or bl ackish with

age, dull, snmooth or nore usually verrucul ose. Apothecia and
pycni dia, at itps of branchelts, dark brown to browni sh bl ack;
apothecia small. K, KC+ yellowi sh, P On sand or sandy soil.
Labrador to New Jersey; Alaska. [Note: O adina spp. may al so key
out here]. .. ... C.__ boryi

12. Podetia corticate; innter surface of podetial wall al nost
snooth, slightly tonmentose, with indistinct or shallow
reticulation of cartilaginous strands; interior of wall of firm
tissue with thick cartilagi nous strands; cups absent;

shar ppoi nted, thin branchlets common at inflated tips of podetia;
contains squamatic acid; nedulla UV+ white. Primary thallus
unknown. Podetia growing in tufts and mats, 2060 mmtall, to 4
mm di am ; branchi ng, sonetwhat entanl ged, the branhces
turgescent, dichotonous or pol ytonous especially in younger
parts, also with irregular short branchlets, the tips becom ng



inflated and with numerous short branchlets which nmay be sinple
or subdivided and wi dely divergent, occasionally foring whorls,
soneti mes the whorls resenbling shall ow cups; axils sonetines
perforate, but perforations rather infrequent and often confined
to whorls of branchlets; tips blunt or pointed; pale, sonetines
wi th a vague bl oom grayish green or pale yellow sh, matt, snooth
with areol es scarcely or not at all projecting. Apothecia and
pycnidia at tips of branchlets, pale waxyyellow On sandy soi

and on earth over rock. Mine to Flordia, west to Wsconsin,

M ssouri and Arkansas. ................. C. _caroliniana

13. Podetia silvery gray to creany white, ecorticate, matt, not
gl ossy, rugul ose at base; inner cartil agi nous |ayer conposed of
scattered | ongitudinal strands; outer |ayer of podetium conposed
of noncoal escent hyphae proportionally thicker than in the other
Unci al es (200400 umthick). Containing usnic acid only. Primary
t hal | us unknown. Podetia growing in depressed nats or + expanded
tufts and densely crowded; branchi ng abundantly and irregularly,
2550 nmmtall, to 2 nmdiam; |ower part branching synpodially,

t he upper part forking w dely; sometines wth whorls of 35
menbers, nore often in pairs; axils closed or open; youngest
prats sonetinmes with pink tint, older parts darkened. Apothecia
in clusters, sonmetinmes in irregular whorls around an api cal
perforation, to 0.3 mmdiam, flat or slightly convex, yellow sh
brown. On sandy soil or sand. Eastern, south to Fla. [Note:

Cl adina spp. will also key out here] SE US., to Fla........... C.
pachycl adodes Vaini o

13. Podetia usually green to greenishgray; corticate or
ecorticate but outer surface nore conpact; podetial wall thinner
(100200 un), snoother at base, cartilaginous strands in

conti nuous or subcontinuous |layer. Podetia P, with rather
distinct cortex (sonetines discontinuous); cartil agi nous |ayer
not fully continuous, thinner than the rest of podetial wall.
.................................. 14

14. Podetia usually very thin (under 1 mm; Gowng in [ow (12
cm), nore or |ess depressed mats; branching often very irregular,
axils often slightly inflated. .......... ... ... ... .. ... ..... 15
14. Podetia thicker (14 mm); erect, 48 cmtall; branching fairly
regul ar; inner surface of podetial wall with flat, enbedded
cartilaginous strands. Primary thallus unknonwn. Podetia pal e
greenish gray to yellow sh gray, 512 cmtall, to 3 mmthick;
branchi ng sparse, isotom c di chotonous, the branches ascendi ng,
subul ate, snooth, slightly glossy; inner surface snooth with
narrow cracks exposing fl occose hyphae; inner cartil agi nous
strands form ng conti nuous uneven |ayer around central canal,



some strands scattered in nedulla; cups usually lacking, to 3 mm
broad; axils closed or perforate. Apothecia dark brown, peltate.
Wth abundant "diterpene" crystals on tips. Miinly in alpine
tundras in noist sites. North Pacific coast (Al aska and northern
British

Colunmbai @) . ... C
kanewski i

15. Cortex fairly distinct (but poorly devel oped?), podeti al
wall's thin (ca. 100180 um); even the finest branchlets are
clearly hollow rather than solid; inner surface of podetial wal
lined with sonewhat bul gi ng, + continuous, cartil agi nous strands.
Podeti a greenish. Branches often tipped with subcircular cuplike
expansi ons bordered by whorls of radiating branches. Podetia +_
wi deni ng upwards, sometimes irregularly inflated, usually 12 mm
wi de, but may be up to 34 mmor nore; wthout adventive

out growm hs, except sonetinmes towards tips. Thallus P, or rarely
P+ yellow, with psoromic acid ("C._ psoronica Dey", fromN
Carolina, regarded by Huovinen & Ahti, 1986 as a "local chem cal
race" norphol ogi cally indistinguishable fromthe typical race;
the cortex is glossy according to Dey). Eastern US., south to
Fla. C. _di nor phocl ada
Robbi ns

15. Cortex absent, surface of podetia sonmewhat conpact to
arachnoi d; podetial walls thicker (200250 un). Eastern Canada.
[Note: C adina spp. will also key out

here.] ..... .. . . . . C. _labradorica




