Cl adoni a
I1. Axils/cups C osed,
Sect. C adoni a subsect. d adonia ("subsect. Thallostelides")

Not e: many nenbers of Section Cocciferae (normally with red

apot heci a and pycnidia, but often sterile) nmay al so key out here;
generally they can be distinguished by their usually yell ow sh
thalli, containing usnic acid, but sone crossreferences to them
probably needed to be added to this key.

1A Esorediate; cortex continuous or conposed of contiguous
to di spersed areol es;
Oten P+ red (fumarprotocetraric acid)

1. Primary squamul es narrow, nediunmsized to small, 0.51 x
0.51(1.5) mm thick, the margins finely but sparingly incised,
becom ng marginally granul ose to entirely granul ose sorediate;
podetia cupform ng or not, whitish to ashy or browni sh green,

sl ender, (0.5)1.55 cmtall, 0.81.5(2.5) mmthick, sinple or
sparsely branched; axils closed; tips subulate, blunt or +_

poi nted, or provided with 12 mm w de cups; surface granul ose to

m crosquanul ose; podetial squanul es abundant, thick, roundish to
somewhat el ongated, often projecting downwards, breaking down
into granul es and coarse soredia, easily falling off and exposing
t he opaque to pellucid stereone; apothecia common on tips, pale
to medium brown, 22.5 mmw de. K, P+ red, containing

fumar protocetraic acid plus rare accessory atranorin in Anerican
material ; additional substances have al so been reported. On
earth, tree bases, and rotten wood. Northern (Al aska to
Washi ngt on, |daho and Saskat chewan) and eastern (G eat Lakes area
and New Engl and, south to Maryland (and Florida, at least if
treated in a broad sense; Florida material is distinctly
sorediate). (In California, also see C__

dinorpha). ....... ... .. . .. .. C._ramulosa (Wth.)
Laundon

1. Primary squanul es broad, nediunsized to large, margins entire
to crenate or sublobate, [usually?] not becom ng granul ar or
sorediate. ........ . ... 2

2. Podetia with cups. ........ .. . 3
2. Podetia |acking cups, or with tiny cups on top of the tal
corticate podetia. Frequently with fumarprotocetraric acid; with

or without atranorin. [This is probably not a good choice; | do
not understand exactly how Ahti defines this
groupl. ... (C._gracilis Goup; see

separate key, after Ahti, 1980).



3. Podetia + elongated (to quite short in C_ pyxidata); cups
shal | ow, saucershaped; surface (especially interior of cups)
covered with peltate squanul es

(schizidia). ...... ... . . . e 4

3. Podetia short; cups deep, gobletshaped.

4. Scyphusbearing part of the podetia ecorticate; marginsof cups
(at least when mature) with large (to 40 nmtall and 5 mm w de),
longitudinally fissured proliferations (resenbling the podetia of
Cl adoni a furcata) bearing apothecia, or sonetines cup nargins
giving rise to new cups. K, P+ red (usually fumarprotocetraric
acid). Primary squanules 24 nmlong, 13 mmw de, entire to
subdigitately | obed, sonetinmes disappearing; upper surface
grayi sh green to olivaceous; |ower surface white, darkening
toward base, subfibrillose, esorediate, flattened or involute.
Podetia from upper side of primary squanules, 355 mmtall, to 8
nm wi de beneat h scyphi, ashy white to gl aucescent green; bases
persi stent or dying; cortex continuous or verrucul ose, the
verrucul es giving rise to abundant, crowded, inbricating,

pl atel i ke squanul es; podetia flaring abuptly beneath scyphi;
scyphi 410 mm wi de, shallow, deform ng, corticated, later giving
rise to peltate squanul es, which di sappear or densely cover the
interior of the cups; margins of cups entire, bearing sessile
pycni di a and apothecial initials, or with abundant squanul es, or
with proliferations (usually one per cup), which are el ongate and
+ flattened at area of interface with scyphus, branching

di chot onously from open axils, corticate to nostly decorticated
with a few persisting squanul es; cortex becom ng thick, later

chi nky or verrucul ose, finally disappearing or giving rise to
abundant squamnul es; api ces open where two or nore apothecia are

| ocated at apex, or closed, with one or two apot hecia borne on
term nal branchlets. Apothecia brown to dark brown, born in
clusters or singly, 0.33.2 mmdiam Oten in shady areas
(especially roadcuts), but also present in exposed areas, often
on sandy soil. Fairly common in northern California. ........ C.
di nor pha Hanmmer

4. Scyphusbearing part of the podetia corticate; |arge,

fi ssured, apotheciunbearing marginal proliferations and margi na
cups absent. Primary squanul es usually persistent, small to
medi unsi zed, 27(15) mmlong, to 4 mmbroad, irregularly | obed or
incised, the tips rounded, the margins crenate or sinuate; quite
thi ck; ascending or appressed; upper side glaucescent to pale
olive green or browni sh; underside white, darkening at base;
esoredi ate. Podetia 440(70) mmtall, sinple or with short



mar gi nal proliferations bearing apothecia; cups flaring gradually
and gobl et shaped, quite deep, the interior closed and
decorticate in part with small peltate squanmul es covering the
interior as well as the outer side; podetia slaty gray to olive
green or with browni sh shades. Apothecia unconmon, small to
quite large, on margins of cups or on short stipes on the
mar gi ns, brown or reddish brown, rarely pale. K, KC, wth
fumarprotocetraric. Usually on acid mneral soils but also on
rotting | obs, tree bases and over rocks, often in rather dry
areas, throughout nost of N Anerica.(If basal squanules
appressed, | obed at thallus margin, rosetteform ng, see C__
pocillum both species are al so keyed out under the C.__

chl orophaea group) . ....... .. (C__
pyxi dat a)

5. K lacking atranorin. ............ . . . . . . . . . .. .. 6
5. K+ yellow, containing atranorin. Arctic. ......... 13

6. Cups split up and irregul ar; base of podetia with white spots
i n bl ack background, or concol orous with upper parts and not
bl ackened. Thallus P+ red, containing fumarprotocetraric

acid. ....... ... . i 7

6. Cups regular; base of podetia all black, not
whitespotted. ....... .. . . . . . . . . e 9
7. Cups with nunerous marginal proliferations. ....... 8

7. Cups with margi nal and central proliferations, base of podetia
not whitespotted. Basal squanules |large, 23(10) nmlong, formng
extensive mats, the |lower surface creamor buff to tan.

Apot hecia and pycnidia rare.. Podetia dark greenish mnera
gray, to 1 cmtall but often aborted and | acerated; cups with a
cl osed nenbrane; sparsely to noderately squarmul ose. On soil in

open woods, road cuts and soil banks. Eastern US. (Applachian
region), with disjuncts in Al berta and
Colorado. . ... . C.

mat eocyat ha

8. Surface of podetia "corticoid" (simlar to that in d adina);
base of podetia with white spots of old cortex in a black
background. Primary squamul es persistent or disappearing, snal
to m ddl esized, rarely alrge, 25(15) mmlong, to 4 nm w de,
irregularly broadening fromthe base, crenate or incised,
sinuate, flat or involute, ascending; upper side glaucescent or
ol i vegl aucescent; underside white or the base becom ng bl ack;
esoredi ate. Podetia 880 mmtall, to 4 nmdiam; cups usually
irregul ar, sometimes scarcely recogni zable; interior closed;
margi ns commonly proliferate; sides wth a continuous cortex or



becom ng areolate with small, hardly el evated areol es, the part
bet ween the areol es decorticate and subtonentose, in the ol der
parts the patches of cortex appearing as whitish or pale spots in
a dark background; esorediate, with or w thout squanul es;
squanul es small and simlar to those of primary thall us.

Apot hecia small to mddle sized, to 2 nmdiam, on tips of

anrgi nal proliferations, sonetines fastigately clustered but
usually not, dark brown, rarely pale brown or reddish brown. K
KC, P+ red, with fumarprotocetraric. On soil, either sandy or
rich in humus, usually in boggy sites and willow thickets, on
hunmocks and in late snow areas; within forests nore likely on
sandy soils. Arcticbioreal (Alaska to Iceland, south to O egon
and Col orado in the west, to Wsconsin and W Virginia in the
east. .......... .. .. C._phyl | ophora

8. Surface of podetia with definite and persistent, though not
entirely continuous, cortex; base of podetia nonbl ackeni ng.
Primary thallus persisting or evanescent; squamnul es 28 nm | ong,
14 mm wi de, sinuous to crenately | obed, becom ng subdigitate, +
or bi cul ar; upper surface gl aucescent green, sonetimes bl uish

ti nged, becom ngolivaceous to brown; ventral surface white,
becom ng brown at the edges and bl ackeni ng toward base,
subfibrillose, esorediate, flattened or involute. Podetia from
upper surface of squanmules, to 3.5 cmtall, to 4 mm w de,
bonewhite to pal e gl aucescent green, sonetines becom ng bronze or
browni sh, subcylindrical, slender at base and broadeni ng
gradual ly toward scyphi, unbranched; bases persistent; cups
fornmed on all podetia 610 mmfrom base, to 5 mm w de, 23 nm deep
regular; interiors corticate, deform ng, beconm ng shall ow and
oblique; margins crispate, bearing (10)1521 subdigitate, blunt,

fl exuous proliferations and abundant squanul es; proliferations

ti pped with clusters of pycnidia, usuaally one proliferation

el ongating and thickening, finally becom ng tum dobovate with
surface facing interior of scyphus generally + flattened, bearing
clusters of apothecia; apothecia conglonerating at apices into
one or nore rounded, tubelike structures, sonetines interspersed
with tiny squanul es, usually surrounding a secondarily open apex;
di scs dark redbrown to castaneous, 13 nm wi de, usually exceedi ng
wi dt h of podetial support. Thallus K, P+ red
(fumarprotocetraric, accessory protocetraric, Cph2, unknown fatty
acids and terpenes). On duff of Arctostaphylos nyrtifolia over
acidic soil, on thin soil over sand dunes under Pinus contorta,
or on siliceous outcrops. California. ....................... C.
prolifica Ahti & Hammer

9. Podetia with proliferations primarily from margins of cups,
P+ red, containing fumarprotocetraric acid.



Northern. ... ... . . . . (see C._gracilis
ssp. turbinata (synonymC._gracilis v. dilatata))

9. Podetia with proliferations primarily fromcenters of

CUP S, ottt e 10

10. P+ red, containing fumarprotocetraric acid. ..... 11

10. P+ yellow, containing psoromc acid. Primary thallus
persistent, 2(3.5) x 23(5) nm sparsely |obed, often incurved.
Podetia to 5.5 cmtall, 12 nmthick, pale to nmedi um brown,
sparsely branched, producing regularly centrally proliferating
scyphi in up to 10 tiers; tiers 714 mm | ong; scyphi abruptly to
relatively gradually flaring, shallow, 36 nm w de; scyphal

mar gi ns subentire to slightly divided; surface snboth to areol ate
corticate; cortex sonetines + squanul ose or scaling off to expose
the stereonme. Apothecia 11.5 mm across, on top of short margina

proliferations of the scyphi. On hunus, peat, rock, |ogs and
stunps. Florida. ......................... C._rappii Evans var.
rappii

11. Podetial cups expandi ng gradually, margins subentire.
.................. 12

11. Podetial cups expanding abruptly to relatively gradually,
mar gi ns subentire to slightly divided, or becom ng dentate.
Primary squanul es persistent, 2(3.5) x 23(5) nm sparselyl obed,
often incurved. Podetia to 5.5 cmtall, 12 mmthick, pale to
medi um brown, sparsely branched, producing regularly centrally
proliferating scyphi in up to 10 tiers; tiers 714 mm |l ong; cups
shall ow, 36 nm wi de; surface of podetia snoboth to areol ate
corticate, or sonetines + squarul ose or scaling off to expose the
sterone. Apothecia 11.5 mmw de, on top of short margina
proliferations of the cups. On hunus, peat, rock, |ogs and
stunps. Eastern, south to Florida. ................... C._rappi
var. exilior (des Abb.) Ahti

12. Primary squanul es usually well devel oped, dom nant. Podetia
to 1 cmtall; cups sonewhat irregular, rather gradually flaring,
often with mainly central proliferations, but (usually?) not

form ng successive tiers. Primary squanul es persistent, 23(5) nm
| ong, + rounded, the nmargi ns indented, reflexed when dry, nostly
conti guous and form ng cushions; upper surface graygreen to
graybrown; |ower surface white, often tinged mauve or gray;
soredi a | acking. Podetia erect, unbranched, fairly wel

devel oped and wi de, corticate, areolate, often sparingly

squanul ose; col or usually glaucescent green; exposed outer
medul l ary | ayer often pinkish tinged; cups often 510 mm di am ;
squanul es on margi ns of cups crenately |obed or incised.



Apot hecia rare, brown, on cup margins. Pycnidia frequent, on cup
margi ns. P+ yellow (psoromc acid) or P+ red (fumarprotocetraric
acid). On acidic or basic soils, particularly on coastal dunes.

California. ....... C. _cervicornis ssp. cervicornis
12. Primary squanul es | ess well devel oped. Podetia to 5 cm
tall; cups nore regular, + abruptly flaring, formng

proliferating tiers, in 23(5) levels fromcenter of cup. Prinmary
squanul es persistent or disappearing, small to | arge, depending
on formand substrate, to 8 mmlong and 4 nm broad, irregualrly
wedgeshaped or | obed, the |obes crenate or slightly incised, flat
or convolute, often ascending, rarely caespitose; upper side

ol i vegreen or reddi sh or browni sh glaucescent or slaty green;
undersi de white, or balck toward base; esorediate. Podetia to 3
mm di am ; cups short, broad, to 9 mm across, shallow and with
smal |, pointed or cupbearing proliferations fromcenters, closed,
margins entire or wth apothecia or pycnidia; cortex continuous
or chinky areolate, the areol es snpboth, subcontiguous, the narrow
I nterspaces white, dull, whitish, green to olivaceous, or ashy or
bl ui sh green, or even quite brown; esorediate, with or wthout
squanul es. Apot hecia sessile or on short stipes, small to

m ddl esi zed, ususlly less than 3 nm broad, brown or reddish
brown, rounded, broader than the stipes which support them P+
red (fumarporotocetraric acid). On mineral soils, on thin osi
over rocks, rarely on rotten wood. Al aska to Iceland, south

t hrough entire continent except Florida. (forns of C.__

verrucul osa, which is normally soredi ate, may al so key

here). .......... C._cervicornis subsp. verticillata




13. Podetia often sparse, with broad cups proliferating fromthe
center, cortex snooth, basal squanules well devel oped.

Containing atranorin and fumarprotocetraric

aCi d. . 14

13. Podetia with cups narrow when conpared with | ength,
cupbearing forms with poorly devel oped basal squanul es.
.................................................... 16

14. Basal squamules 36 mmlong, 25 nm w de, persistent, entire
to ligulate, irregularly digitate | obate; upper surface greenish
to olivaceous, becom ng brownish with age, sonetinmes with bluish
tinge; lower surface white, darkening with age, involute,

esoredi ate. Podetia arising fromupper surface of primary
squanul es, rather pootly devel oped, 1540 mmtall, to 2 nmm w de,
subcylindrical, sinple and erect to often in part recunbent and
sparingly laterally branched, persisting or dying at base; cortex
conti nuous to subcontinuous, thinning above base, sonetines
appearing thicker under scyphi or inside scyphi, sparingly
squanul oe, esorediate; pordetia barely thickening beneath scyphi;
scyphi 13 mmw de; interiors closed; margins entire, often with
abundant |igul ate squanul es, usually with one tier of central
scyphusbearing proliferati ons, bearing apothecia or pycnidia.
Apot hecia light brown to reddish brown or darker, to 3.5 nm
diam, borne individually or in clusters around margins of scyph
or on proliferations, usually inconspicuous, sometimes grow ng

| arger than podetial support. K+ yellow, P+ red (atranorin,
fumar protocetraric and protocetraric acids, Cph2, and unknown
terpenes). On acidic soil or over duff of Arctostaphylos

nyrtifolia, also on sandstone. California. ...... C. cf.
cervicornis sensu Hanmer
14. Basal squamules nostly over 10 mmlong. .......... 15

15. Basal squanules |ong and narrow, 210(30) mm | ong,

di chot onously divided, whitish to bluish or somewhat grayish on
t he undersi de, blackspotted at base; podetia brown and cracked.
Primary squanul es persistent, 24 nm broad, |aciniate or shorter
and rounded; upper side blusih or |eaden green. Podetia 610 nm
tall; cups flaring rapidly, the margins splitting into nunerous
proliferations, sinple or with a fewtiers fromthe centers,

cl osed; surface esorediate, |acking squamules, bluish green;
cortex continuous or of contiguous areoles. Apothecia fromthe
mar gi ns of the cups, mnute, dark brown. Atranorin and

fumar protocetraric acid. On soils containing hurmus and on
granitic and gneissic cliffs. Arcticalpine, Alaska to Iceland, S
to Washi ngton and Al berta in the west, to Hudson's Bay in the
BaAST . C.



subcervicornis

15. Basal squanules broad, 12 cmlong, purely white on the
undersi de (bl ackened at base according to Thonson); podetia gray
and entire. Primary squanul es persistent, 18 mm broad, |obate or
i nci sed | obed, concave or involute, ascending, dispersed or
casespitose; upper side pale to olive green; esorediate.

Podeti a7=15 mmtall, to 2 mmdiam; cups to 7 mm broad, graudally
or quite abruptly flaring, shallow, sinple or with short
proliferations fromthe center, entire to becom ng split on the
mar gi ns; cortex continuous or snoothly areol ate; areol es cl ose or
becom ng sonewhat dispersed; cortex whitish or olivaceous green,
t he base becom ng bl ack; esorediate. Apothecia on margins of
cups or on short stipes on the margins, dark brown. K+ yellow,
KC, P+ red, with atranorin and fumarprotocetraric acid. On

m neral soil and on rocks, arctical pine, Al aska to Iceland, south
to Colorado and California in the west, and in mdwestern

U S C._macrophyl | odes

16. Podetia with black and white corticate spots at base, either
W th squanules or with cups proliferating fromthe center.
Containing atranorin and funarprotocetraric acid. Primary
squanul es persistent or disappearing, small to large, to 20 mm
but usually nmuch snaller, rounded to wedgeshaped, crenate or
entire, flat; upper side whitish glaucescent to gl aucescent or

ol i vegreen; underside white, blackening at base; esoredi ate.
Podeti a 60100(150) mmtall, to 1.5(2) nmdiam; cups narrow,
flaring gradually or abruptly, at tips 25 mmbroad, with tiers
fromcenters or margins, shallow inner surface closed or
becom ng cri bose; margins becom ng split or denticulate; cortex
conti nuous or becom ng areol atechi nky, the areoles slightly

rai sed, + dispersed, the narrow decorticate part + distinctly
subt oment ose, whitish gl aucescent to pal e ashy brown, bl ackening
at base; esorediate, squanul ose, and with groupi ng of squanul es
toward edges of cups. Apothecia on margins of cups or on short
stipes, brown or reddish brown. On soils rich in hunus, in noist
pl aces between boul ders, expsecially in |late snowbank areas on
tundras. Arcticalpine, Alaska to Iceland, S to northern
California in the west and New England in the

BASTt . C._stricta

16. Podetia | acking black spots at base, base may be all bl ack;
podetia sharp pointed or with very narrow cups at tips, generally
wi thout squamules. ........... ... .. .. ... .... (see C. _ecnocyna
subsp. internedia)




C._gracilis Goup

Key after Ahti (1980)

1. Mat ure podetia with small rounded patches of soredia in the
distal parts; never white pruinose. ............. ...,

(al so see Key 11B)

1. Mature podetia not sorediate (or sonetimes in C._ verrucul osa
or extrenely rarely in C._ _ecnocyna subsp. ecnbcyna, whose
podetial tips are white pruinose); wthout usnic acid, usually
brown to gray; P+ red. Podetial surface usually with
longitudinal ridges. ....... ... . .. .. . . .. 3

2. Podetia usually tall, (3)510(12) cm nostly slender and with
+ sharply pointed tips (to subulate), very infrequently bearing
narrow cups (13(5) mmin dianeter), unbranched or with one to few
si de branches; base generally brown to olive. Prinmary squamul es
persistent, |later disappearing, to 0.5 cmlong. Podetia
1.52.5(3) mmthick, slender, brown to greenish gray, with short
(12 cm black enorient bases; generally unbranched and not
proliferating;, scyphi developing with apothecia at tips of the
ol dest podetia, one per podetium fairly shallow, regular to
irregular; margins with 1020 teeth or short projections; bottom
[i.e., interior?] rugose, usually corticate; surface rather
snooth to verrucose, areol atecorticate, partly with brown or
whi ti sh medul | a exposed, soon devel oping irregularly rounded
soralia, which becom ng confluent, covering nost of surface
except base; soredia granul ose to farinose, gray, green or
browni sh, sonetinmes mxed with tiny or |arger squamul es,

especi ally towards base; underside of squanul es very soft.

Apot hecia 13 nm wi de, in confluent groups, shortly stipitate or
al nost sessile, mature only on scyphus margins. On acid forest
hunus, in drier woods, or soemtines in bogs or on rotten conifer
wood, + boreal, very common. ..................... C. cornuta
subsp. cornuta

2. Podetia usually shorter, 24(8) cm often stout and crooked at
base, nost tips bearing fairly wide cups (310 nmin diam),
unbranched or sparingly branched; base brown, olive, or gray.
Fumar protocetraric only. Stereone usually thin and rel atively
easily cut wwth a razor blade. Hyphae of outer nedulla and cup
interiors usually soon turning brown. Primary squanul es
persistent or disappearing, 27 x 24 mm irregularly incised,
crenatel obate to digitately | obed, sinuat edged, sonetimes wth
crenul ate tips; upper surface dark greenish to olivaceous; |ower
surface white, flattened or involute, esorediate. Podetia |ight
greenish gray to light brown, subcylindrical, sinple or sparingly




branched fromcup margins; cortex persistent at base and upwards
usually to 1/32/3 the distance to first cup; soralia distinct,
breaking into diffuse nasses of usually farinose soredia, or
smal | corticated structures becom ng increasingly frequent
towards tips. Cups closed, corticate inside, turning dark brown;
margins entire or with dentateproliferations to to 3 mmlong, or
with nore proliferations bearing cups or reddi sh brown apothecia
less than 1 nmdiam Geenland; on soil or over conpressed duff,
California. ......... ... .. .. ... .. ..... C._cornuta subsp

gr oenl andi ca

3. Podetia glaucescent gray, occasionally partly browned;
usually white pruinose towards the tips; enorient bases
possessing a pale yell ow pignent (K+ purple); atranorin present
i n abundance (upper parts K+ instantly yellow); usually robust
and wi th whitecheckered, thick (nore than 200 um podetial wall.
.................................................. 4

3. Podetia brown to greenish gray, rarely somewhat gl aucescent
but not pruinose and rarely blackish brown; enorient bases
usually bl ackish to grayish, rarely with yellow pignent;
atranorin absent or present in snmall quantity; podetial wall
usually thinner. Podetia small; esquanpbse or irregularly
squanul ose; perforations rarely abundant; cortex + conti nuous.

4. Podetia usually 36(10) cmtall, richly cupbearing and

squanul ose; wall 215350 umthick. Primary squamnul es persistent
or evanescent, to 5 x 6 nmw de, |obed, sonetinmes formng fairly
ext ensi ve, al nbst continuous gray crust on the ground; underside
chal kwhite to dirty yellow Podetia 0.54 nmdiam, pale gray to
gl aucous, sonetimes browned at tips, matt; enorient bases turning
yel | ow, unbranched or infrequently branched by dichotomnmy or
scyphus formation; cups 13 per podetium 1.510 nm wi de, usually
very regular, with 1520 margi nal teeth, sonetines producing
shortstipitate secondary scyphi or |longer proliferations on the
margi ns. Surface commonly very snooth, with a nmacul ate network
of greenish areoles and white interspaces, or alnost conpletely
conti nuuous, but the areoles sonetines slightly elevated and the
surface rough; |ongitudinal winkles comobn at bases, usually
heavi |l y whiteprui nose except at bases, normally fairly densely
squanul ose up to the tips; squarules ca. 27 mmlong, incurved
when dry. Apothecia very frequent, sonetines well devel oped, 15
nm broad, usually sessile on cup nargins. Comon on soil and
decayi ng wood in coniferous forest and al pine areas, western N
Anerica (Al aska and Yukon, south to California, Uah and
Colorado). ................... C. _ecnocyna subsp. internedia



4. Podetia usually 610 cmtall, not as regularly scyphiferous;
squamul es scarce; wall 320450 umthick. Primary squanul es
evanescent, 46 x 38 nm gray, little divided; underside pure

chal kwhite; [upperside?], often sonewhat browned or viol escent
towards tips, matt. Enorient bases persistent, to 5 cml ong,
clearly turning yell ow (best seen when fresh). Podetia
unbrnached or infrequently branched by dichotony (13 per
podetium; tips usually subul ate; cups 03 per podetium 25 mm

wi de, with 1015(30) nargi nal teeth; margins often producing
shortstipitate, narrow, secondary scyphi and al so | onger
proliferations (usually frommargins). Surface appearing
checkered, withgreenish grya aroles alternating with rather w de,
prue white nedullary interspaces; areoles generally clearly

el evat ed, making the surface sonewhat rough, in part also

| ongi tutdinally winkled; aroeles and particularly the

i nterspaces usually clearly mnutely white pruinose, especially
towards tips (dissecting scope!); squanules if present scattered,
especi ally near base, 13 x 0.55 mm Apot hecia infrequent, 13 mm
wi de, dark to bl ackish brown, usually sessile on cup margins.

Mai nly arctical pine on soil in snowbed communities; also in noist
scrub, heaths and bogs. Common in Al aska, |ess so south to
British Colunbia and Al berta, and Labrador and Quebec, probably S
to New England; Geenland. ........... ... .. ... .. ... ....... C.

ecnocyna subsp. ecnocyna

5. Al podetial tips wth cups; cups fairly regul ar,

wel | expanded, the | owest ones 410 nm wi de; podetia 26(10) cm
tall, usually somewhat squanul ose, rather stout, (0.5)1.53 nm
thick; K (no atranorin); subulate branchlets not present; stalks
of podetia not much elongated. Cups conmonly w th marginal
proliferations bearing apothecia. Primary squanul es persi stent
to fairly evanescent, 34 mmlong, 24 nmwi de, with a few | obes,
incurved to partly recurved. Podetia greenish gray to partly
browned; enoteint, blackened basal parts 01.5(2) cm | ong;
usuual | y sonmewhat branhced mainly through scyphus formations.
Apot heci a very comon, to 7 nmw de. Usually on decayi ng wood or

hunuscont ai ni ng soil, especially on old burns and cutover areas,
al so in open woodl ands or rock outcrops, usually in heath tundras
and willow thickets, and in small isolated forest stands.

Thr oughout boreal Al aska and Canada, rare in the northern parts,
extending S to Washi ngton, G eat Lakes area, New Engl and and

sout hern Appal achians. [Only part of Ahti's |ong description
given here]. ....... ... ... .. .. .. ... C. gracilis subsp. turbinata
5. Most podetial tips generally subulate, or if cups abundant
then cups usually narrow (0.51.5, rarely to 11 m); podetia

sl ender (0.33 mmthick) and commonly taller, up to 1015




6. Podetia generally robust and tall (ca. 815 cm, 34 mmthick.
.............................................. 7
6. Podetia thin (0.51 mm and slender, rarely exceeding 10 cm

7. Enorient bases containing a yellow pignment (K+ purple); upper
parts nostly greenish gray, matt, only slighlty browned near

tips; podetial wall thin (150200 unm), fragile, esquanbse; cups
not very abundant, usually irregular and in oblique position.
Primary squanul es di sappaering. Podetia tall and stout, 50100 mm
tall, 15 mm diam, unbranched or with a few branches, cupl ess or
wi th short narrow cups 26(12) nm broad, qutie abruptly flaring,
regular or with proliferations on edges; proliferations bearing
pycni di a or apot heci a; squanules few, cortex continuous to | ow
areol ate, whitish or bluish to brownish olive. Apothecia brown
to browni sh black. K or K+ yellow attips, KC C, P+ red,
fumarprotocetraric acid and rarely snmall anmounts of atranorin.
Anmong nosses, usually in very noist habitats. Mstly coastal

Al aska to Greenland, south to British Columnbia and the central
Rockies in the west, and to NE United States in the east.

Simlar to forns of C. ecnocyna and C.__

gracilis. ......... ... .. .. ... .. ... C. maxina

7. Enorient bases not yellow but sometines yell owbrown (to

bl ack); upper part nostly castaneous to dark brown, usually
conspi cuously gl ossy; podetial wall (especially outer nedull a)
thick (200400 um, pure white inside, comonly sonmewhat squanose
or with roundi sh tubercles; cups + common (07 per podetium but
usual |y absent fromnost tips), regular to irregular. Primary
squanul es persistent to evanescent, partly form ng a continuous
adnate crust, occasionally bullate and very thick (300500 unm) and
havi ng a soft, white underside; margins al nost entire; upper side
dark to reddi sh brown, glossy; simlar squanul es commonly
produced on basal parts of podetia and characteristcally convex,
with margins curved downward. Podetia 310(15) mmtall, (1)23(4)
nm t hick, browngreen in |ower parts; enorient base usually short,
yel  owsi h brown to bl ack; sonewhat branched by di chotony
(especially near base) or scyphus formation; cups to 611 mm wi de,
shal  ow or deep, with ca. 1020 marginal teeth, hardly laterally
perforate; surface comonly squanul ose, sonetimes abundantly so
to the tips; base frequently with circular chal kwhite nmedul | ary
spots and protuberances; usually conspicuously gl ossy, sonewhat
areol ate, in part whitecracked, or alnost continuously snoot h,
usual ly undul ate and | acunose to winkel ed and | ongitudinally

ri dged, especially towards base. Apothecia not very frequent, on




scyphus margins, 25 mmw de. Sonetines with atranorin. Al nost

al ways on soil, often in cal careous areas, in very open habitats,
sonetines in woodl ands. Arctic, Alaska to Greenland, S across
southern Canada. .................... C. _macroceras

8. Podetia very regularly covered by squanul es; very

conspi cuously perforate, particularly at the base. Podeti al
squanmules little divided, sonewhat convex, characteristically
poi nting downward. Podetia robust and tall (to 15 cn). cortex +_
conti nuous, thickish, glossy, chestnut brown; inner medulla

rat her conpact. Containing funmarprotocetraric and protocetraric
acids. On granite (on linmestone ridge), Alaska. [Not |isted by
Egan or Thonson; reported fromN Anerica by Ahti,

1980] . ........... C_alinii Trass

8. Podetia with out squamules but |laterally perforate, or
sonetimes wth squanul es but then not laterally peforate.

............. 9

9. Podetial wall at base very thick (200400 un), pure white and
softish inside; cortex glossy. ....... (see C. _mmacroceras)

9. Podetial wall thinner (100200 um, not particularly soft;
cortex matt to slightly glossy. C._gracilis. ....... 10

10. Podetia with nunerous |ateral perforations, especiallyin
basal parts; squanul es absent; inner medulla thin and weak;
scyphi rare, irrregular; atranorin rarely present. Primary
thal | us evanescent. Podetia (5)710(12) cmtall, 12(3) mmthick;
upper parts usually strong brown (pale greenish gray in shade);

| ower parts pale green; enorient base persistent, ca. 36 cmlong,
whitish to yell owi sh or bl ackening; unbranched or slightly
branched; surface rugul ose to areol ate; interspaces white to

dark. Apothecia unknown. |In heaths, bogs and spruce forests,
i nfrequent. Arcticboreal, north Pacific coast (Al aska and Queen
Charlotte Islands). ........ C._gracilis ssp. vulnerata

10. Podetia not abundantly perforate; squanul es present or
absent; inner nedulla stronger; scyphi present or absent;
atranorin present or absent. ....................... 11

11. Podetia 710(15) cmtall, thin to sonewhat robust, to 1(2.5)
nm di am , esquanul ose (or with a few squanul es at base), usually
+ brown, with persistent, conspicuous, black basal parts, with or
W t hout narrow, regular scyphi; usually containing atranorin in
smal | quantity. Arcticsubarctic. Primary thallus evanescent.
Apot hecia fairly common, ca. 13 mmwide. On soil, fromdry
boreal forests to nountain heaths, rock outcrops and boggy
habitats. Al aska, to eastern Canada. (Ahti, 1980 recogni zed



this as distinct fromssp. elongata, which occurs only in S.
America and has well devel oped cups on all podetia; however,
according to Stenroos & Ahti, 1990, nigripes is a synonym of ssp.
el ongata). ......... C_gracilis ssp. nigripes

11. Podetia 36(10) cmtall, slender, 0.51.5 mmdiam, often
sonmewhat squanul ose, browni sh to greenish, w thout |ong, black
enorient parts; narrow scyphi conmon (or sonetines w thout cups,
subul ate); without atranorin. Tenperarte and southern boreal.
Primary thallus persistent to evancescent. Podetial wall 120200
um thick, not hairy or fibrillose inside. Thallus sonetines
formng quite large mats despite the few branches. Apothecia
conmmon, 13 mmw de. On rock outcrops or soil. Especially in
tundras and |ichen woodl ands. Wdespread in SE Canada and New
England. ...... C._gracilis ssp. gracilis (syn. v. chordalis)




I1B. Mature podetia sorediate in the distal parts;
never white pruinose.

1. Podetia cupformng; cups usually definite and well|l devel oped;

Kor + brown, P+ red or P ................ 2

1. Podetia lacking cups or with very irregular cups, K+ yellow
or K P+ red. ... . 5

2. Cups very shallow and snall, at tips of tall slender podetia.
........................ 3

2. Cups deep, gobl etshaped or trunpet shaped.
................................................. (see Key |VC
C. _chl orophaea G oup)

3. Podetia tall, (16)3065(85) mm high, usually with centrally
proliferating cups; cortex verrucul ose or mnutely areol ate,
decorticate to the base between the verrucul ae, becom ng mnutely
squanulose. ................... 4

3. Podetia short, 1025 nmtall, slender, w thout centrally
proliferating cups; decorticate areas opaque or pellucid. Primary
squanul es narrow (to 1 m), weakly to finely divided. ..........
(see C._ coniocraea, C_ochochlora, C_cylindrica, C_subradiata,
and C. ranul osa, under "cupl ess" speci es)

4. Thallus containing fumarprotocetraric acid only (P+
orangered). Primary squamnul es usually disappearing. Podetia to 2
nm wi de, subcylindrical, sinple to sparingly branched

di chotonously and usually laterally, subul ate; basal portions
persi stent or dying, esorediate or sparingly granul ose soredi ate;
cortex continuous to verrucul ose at base, scattered and

di sappearing in ol der specinens, breaking up above basal portion
into verrucul ae, becom ng scattered in places, thickening

el sewhere and appearing rugose, or giving rise to isidioid
structures, platelike podetial squanules, or sorediose
structures. Cups usually present, at apices, shallow irregular,
closed, 1.53.0 mmw de; margins entire or with blunt digitate
proliferations, or proliferations elongating and bearing cups;
proliferations rarely in consecutive series. Apothecia chestnut
brown to darker, on cup margins, to 3 nmdiam On rocky and

gravelly soil, open habitats or under conifers, also on
stabilized sand dunes, western (Alaska to California, east to
ldaho). ................... C.__verrucul osa

4. Thal lus contai ning honosekikaic acid in addition to at nost

smal | amounts of fumarprotocetraric acid (thallus P or P+ slowy
orange). Primary squamul es persistent or disappearing. Primary

squanules 3 x 2 mm irregularly |obed, crenate to sinuate or



someti mes incised; upper surface gl aucescent to pal e gl aucescent
or pale olivegreen, rather slaty colored when dry; |ower surface
white, esorediate or sparingly granular below Cups very shall ow
and small, at tips of tall slender podetia, often |acking.
Soredia distinctly coarsely granul ar, sparse to abundant, form ng
bybr eakdown of cortex of tiny pustules, sonetines covering |arge
areas. Podetia elongated, (15)2590 nmtall, slender, 12(3.5) nmm
diam, narrowng apically to single cup or rather commonly

subul ate, or tipped with broader apothecia; margins of cups
entire to denticulate, or wwth 17 subul ate proliferations, the

| oner hal f of podetia and often area just bel ow cups corti cate;
cortex continuous to verrucose, often with pal mate squanul es or
commonly becomi ng entirely granul arsoredi ate towards cups,

soneti nmes isidioid, ashyglaucescent or dark ashy or brownish, or
yell owi sh gray to |ight grayish to yellow sh brown, usually with
overall sordid color. Apothecia dark brown or bl ack, often
perforate, at tips of blunt podetia or on stal ks at margins of
cups. Thallus K, P+ red or P. Northern and

California. ....... .. . C _rei

5. Primary squanul es dissolving into a sorediate crust. Podetia
tiny, pointed, sinple or sparingly branched, sorediate.

Apot heci a and/ or pycnidia brown or pallid. Thallus P+ orangered
(fumarprotocetraric acid). Florida. ............ C adoni a nana
Vai ni o

5. Primary squanul es at nost marginally sorediate. Podetia
large or small. ........ 6

6. Soredia farinose. ......... . . ... 7
6. Soredia granular. ......... .. . .. ... 12

6. Podetia very slender and tall (310 cm). Northern and Arctic.

Containing only fumarprotocetraric acid. ............ 7
6. Podetia shorter. Southern, to as far N as sout hern
Canada. . ... .., 8

7. Podetia nostly corticate, the soredia confined to rounded

pat ches toward upper part of podetium or becom ng confluent but
interrupted by corticate patches, especially on or near cups;
color a darker olivegreen (to brownish or grayish).

Fumar protocetraric acid al ways present; honoseki kaic acid absent.
Soredi a noderately coarse to rather fine. ...................
(see C._cornuta)

7. Podetia nostly decorticate, the corticate patches confined to
base and just bel ow apot hecium color whitish or brownish white
to brownish gray. Primary squamul es persistent or often




di sappearing, small; upper side whitish glaucescent to

bl ackeni ng; underside white. Podetia tall and slender, 30100 nm
tall, to 3.5 mmthick, cylindrical, erect, often branched
(especially between 1 and 2 cm from apex; curved, antlerlike
branchl ets characteristic); branching di chotonous or polytonous;
cupl ess with blunt apices, or not uncommonly with small, axillary
or apical, irregular cups formed by circles of |ong
proliferations; with a slight amount of cortex at base, or nore
usually totally decorticate and covered by very fine farinose
sorediate, white to ashy or pale glaucescent or with brownish
variegation in the ashy coloring. Apothecia rare,sessile on
marigns of cups or on stipes frommargins or on tips of podetia,
dark brown, brown or reddi sh brown. Fumarprotoceteraric acid.
On sandy soil rich in hunus, on peats, and on rotting | ogs.
Boreal, Alaska to Iceland, Sto Pacific NW S. Dakota, G eat
Lakes area and Maine. ............ ... ... C. _subul ata

8. Soredia becom ng granular and m xed wi th subspheri cal

i sidioid squamul eli ke bodies in lower part. Primary squamnul es
nostly 1(2.5) mmlong, but to only 1 nmw de. Decorticate areas
of podetia opaque. Podetia (when cupless) tapering gradually into
sharp points. Podetia entirely decorticate, or wwth small to

| arge corticate areas at base, near apothecia, or scattered on
surface. P+ red, [Usually?] containing only funmarprotocetraric
acid. ... .. 9

8. Soredia uniformy farinose. Primary squanules nostly 23 mm
|l ong and wi de. Decorticate areas of podetia opaque or becom ng
translucent. Podetia (when cupless) often at |east partly
truncate. Podetia decorticate except at base. P+ red, containing
fumarprotocetraric acid, with or wthout grayanic acid, or P
containing barbatic acid group. .............. ... .. . ..., 10

9. Thallus usually containing only funmarprotocetraric acid.
Primary squanules to 2.5 mmlong and 1 mm w de. Podetial tips
(when cupless) at |east partly tapering or subulate. Decorticate
areas of podetia becomng + translucent. Primary squanul es
sparsely divided into rounded | obes, persistent, thick, at nost
margi nally soredi ate, greenish brown above, white and cottony

bel ow. Soredia farinose or nore often granul ar above, associ ated
wi th subspherical isidioid squanul elike bodies below Podetia
1.52 cmtall, 0.51 nmthick, whitish, usually unbranched. n

rotten wood, tree bases, sandy soil, rocks, and soil rich in
hunus. NC to Fla., Wto Ariz., Calif.,
Wash. ........ ... .. ... ... ... .. C. _subradi ata (Vai ni o) Sandst.

9. Thallus containing grayanic acid in addition to
fumarprotocetraric acid. Primary squamules small, to 1 nmlong



and broad. Podetial tips (when cupless) truncate to rounded or
acute but not tapering or subulate. Decorticate areas opaque.
Primary squamul es incised, usually well devel oped. Soredia
interm ngled with coarse granules or tiny squanul es. Podetia
0.51.5 cm high, rarely branched, diffusely soredi ate, sparsely
squanul ate toward base. Pycnidia common; apothecia rare, dark
brown. Very conmon on stunps, base of trees, rotten | ogs, and
hunus i n open woods or pastures. Eastern U S. except southeast
coastal plain. ......... ... .. ... .. .. .. .. ... C._cylindrica

10. Thallus P, containing barbatic acid (najor) and
4Qdenet hyl barbatic acid. Simlar to C._ coniocraea but primry
squanul es usually smaller and nore finely incised, and apothecia
pal e (not dark) brown. Primary squanul es when wel| devel oped

rat her elongate. Podetia subulate, to ca. 1020 mm|long. On bark
and wood at base of conifers, occasionally on decaying | ogs, humd
forest types in wetter regions, 801300 m borealtenperate, Al aska
to Washi ngton; Newfoundland. ......... C. _norvegi ca

10. Thallus P+ red, containing fumarprotocetraric

acid. ......... 11

11. Mst of external surface of podetia and interior of cups (if
present) soredi ate; podetia sinple. Primary squamnul es
persistent, mddlesized to fairly long, thick, crenate or entire
mar gi ned, convex or concave; upper side olive green or

gl aucescent ot browni sh; underside white, becom ng granul ose
sorediate. Podetia to 30 mmtall, usually less, 12 mmthi ck,

mar kedl y tapering, subulate, or with tiny cups at the tips;
unbranched or slightly branched. Cortex present on a small part
of the base or inmmedi ately bel ow t he apot heci a, subconti nuous or
areol ate to verrucul ose; interior of the cups sorediate; soredia
farinose, whitish, yellow sh or greenish; squanul es present or
not. Apothecia brown, on margins of cups or on tips of podetia.
Fumar protocetraric acid. On hunus, rotting | ogs, tree bases, and
over rocks in noist places. Alaska to G eenland, w despread
south to nuch of the US., especially frequent in the Pacific NW
and fromthe Great Lakes area to SE

Canada. . ...... ... C. _coni ocraea auct.

11. Basal and apical areas snoothly corticate, inner surface of
cups corticate, and corticate patches scattered about in

soredi ate regions; podetia often at |east partly 12 tines
branched. Primary squanul es persistent, to 3 nmlong and w de,
sparsely, often deeply | obed. Podetia 23 cmtall,

(0.5)0.71(02.5) mmthick; exposed sides nmediumto dark greenish
brown, shaded sides greenish white to |light greenish gray or
light yellow sh green; corticate base |ight greenish gray; tips



subul ate or usually with narrow cups, somnetinmes tipped with

apot heci a slightly wider than the podetia, unbranched or branched
by proliferating cups; cups (0.5)12.5(4) mmw de, closed, shall ow
to relatively deep, generally abruptly flaring; margins often
slightly incurved. Stereone rather thick and tough; hyphae of
outer nmedulla and cup interiors white even in age. Podetia
usually without |ongitudinal ridges. Upper parts sorediate;
soredia farinose, greenish white. Inner cartilaginous |ayer of
medul l a as thick or thicker than outer |ooser |ayer (obvserve
hand section near base). Thallus K or K+ brownish in young
parts, P+ red (fumarprotocetraric acid; sonetines other
substances?). In open habitats, usually on noist rotten wood or
tree bases, sonetines on soil. ........ ... .. ... .. ... ..., C.
ochrochlora

12. Podetia tall, (16)3065(85) nm high, cupbearing, usually with
centrally proliferating cups; cortex verrucul ose or mnutely
areol ate, decorticate to the base between the verrucul ae,
becom ng m nutely squanulose. ................... (see C__
verrucul osa and C. rei, above)l2. Podetia short, 1025 mmtall

sl ender, cup bearing or cupless, without centrally proliferating
cups; decorticate areas opaque or pellucid. Primary squanul es
narrow (to 1 mm), weakly to finely divided. .......... 13

13. Podetia with cortex dissolved except for basal collar;
soredi a associ ated with subspherical isidioid squanulelike bodies
bel ow. Decorticate areas of podetia opaque or beconi ng pell ucid.
Primary squanul es at nost rather weakly divided. P+ red
(fumarprotocetraric acid), with or without grayanic

acid. ............... (see C. subradiata and C._ cylindrica,
above)

13. Podetia often nostly or partly corticate with patches of
coarse soredia. Decorticate areas pellucid. Primary squanul es
finely divided. Podetia short, 1025 mmtall, slender, cup
bearing or cupless, without centrally proliferating cups.
Primary squanmul es narrow, finely divided. P+ red
(fumarprotocetraric acid), Kor rarely K+ yellow (atranorin
accessory). On hunusrich soil and rotting wood in

forests. ............ ("C_ramulosa s. lato", senus Harris)




ADD:

Close to C. subpityrea, but with tubercul ose soralia. A Central
and South Anerican species. ........ C. dactylota Tuck.




