I1C. C. chlorophaea group

Key nostly after Poelt & Vezda (1977), but partly after Bevis
(unpubl i shedd adonia in M chigan), Thonmson (1968, 1984), and
various articles by C. Cul berson; need info. fromthe nunerous
other studies on this group. Qite frankly I find that many of
the spot tests with K and C are extrenely unreliable, and nost of
t he substances are very difficult to identify by TLC. Wile
several studies do show that there are sone correl ati ons between
the chem stry, norphol ogy, and ecol ogy and distribution of many
of the taxa, supporting recognition of numerous species, the
whol e group (like nost of the dammed genus Cl adonia) is inspite
of intensive efforts by nmany people over nany years, still an
absol utely abysmal, horrible, stinking ness.

[1Cl. Podetia and cups w thout soredia.

1. Basal squanul es appressed, |obed at thallus margin,
rosetteformng, 12 x 13 nm subentire to sparsely | obed; upper
surface greenish to dark brown and gl ossy; |ower surface white
and soft. Podetia 0.73 cmtall, 12 mmthick, greenish brown,
sinple or nore rarely branched by proliferating scyphi; podetia
stal k often el ongated; scyphi 34 mm w de, closed, rather shall ow,
gradual ly flaring; surface of podetia subcontinuously corticate,
verrucul ose to squanul ose in | ower parts, upper parts becom ng
ecorticate, granulose to phyllidioid (also inside the scyphi).

K, P+ red, with fumarprotocetraric and protocetraric acids, Cph2,
Wi th accessory atranorin and rarely Cphl. On soil, hunus,
cliffs, and decayi ng woods, in calcareous areas. Arctic to
tenperate (Al aska to Iceland, south to westcentral canada,

m dwest ern and nort heast er nnost

U S C._pocillum

1. Basal squanules thin, ascending, not |obed at thallus margin,
grayi sh to brownish. Podetia snooth to scalywarty corticate or
partly ecorticate (often difficult to distinguish fromcoarsely
sorediate SpPecCi S). . ... 2

2. Thallus usually K+ orange to red on active parts (but
sonmetimes K), C+ red, KC+ purplish red in extracts only
(merochl orophaei ¢ aci d and 4CQdenet hyl crypt ochl or ophaei ¢ naj or;
pal usodi c, cryptochl orophaei ¢, subnerochl orophaeic),

fumar protocetraric acid + or . ........ C._nerochl orophaea var.
nmer ochl or ophaea ("und benachbarte Sippen", i.e., and rel ated

species, which Poelt & Vezda do not specify clearly; C
cryptochl orophaea is the only other naned taxon that al so keys
out here)




2. Thallus K or very rarely K+ yellow, C, KC, P+ red or P

3. Thallus P+ red (fumarprotocetraric), K or very rarely K+
yell ow (atranorin). Surface of podetia coarsely areol ate and
granul ar; insides of cups with schizidia. [See key to "Cd adonia

s. str." for fuller

description] . ..... ... C. pyxi dat a3.
Thal lus P, K. Cups very short (to 0.5 cm), al nbost unstal ked, 510
nm wi de. Thallus P. Inbricaric acid (according to Poelt &

Vezda); or? Sphaerophorin, 4Cdenethyl sphaerophorin (isosphaeric
acid) (according to ?). S. Dakota and
Womng ......... .. .. C_inbricaria




I1C2. Podetia and cups with soredia
(at least in the upper part)

1. Podetia alnost entirely and uniformy farinose (finely

POWOErY) . ... 2
1. Podetia at least the lower half corticate; soredia granul ar
(to Warty) . o e 3

2. Podetia relatively tall and sl ender. Containing only
fumarprotocetraric acid (+ atranorin). Cups abruptly flaring at
nout h, trunpetshaped or tronboneshaped, in one form ("C__nmajor")
becom ng 2040 mmtall, with stalk to 3 mmthick and cups | arge;
K, P+ red. Primary squanul es persistent or disappearing,

m ddl esi zed, 210 mmlong, digitately or irregularly | obed,
crenate to sinuate or incised on the margins, flat to involute or
concave above; upper side glaucescent to olive green or pale

gl aucescent; underside white; esorediate or sparsely granul ose
bel ow. Podetia 1020 nmtall, the stalk 12 mmthick; cups flaring
rapidly to formtrunpet shapes, entire margined or rarely
proliferate, the interior closed; surface sonetinmes slightly
corticate at the base but nmaminly decorticate and farinose

soredi ate. Apothecia brown, on margins of cups or on short
stipes frommargins. K, or the young parts K+ browni sh, KC. On
earth, rotting logs, tree bases, and on thin soil over rocks.
Northern (Al aska to Iceland), south to California and central
Rockies in the west, to Great Lakes area and North Carolina in
the east. ... .. . . . . . . . C_finbriata

2. Podetia short and stout. O ten containing bourgeanic acid (=
substance H) in addition to funmarprotocetraric acid, + atranorin.
Podeti a greeni sh, snooth at the base; K+ brown, P+

Fred. ... e (see C._humilis +
str., including C_ conista and C_ coni stea)

3. Podetia tall (to 1 cn); cups flaring gradually in the upper
hal f, giving the shape of C._finbriata; base of stalk corticate
to the flare but with squanul es and schi zidia common, the upper
part with a m xture of coarse soredia (0.10.2 M) and schizidia
(to 0.4 mm broad), usually slate gray, the upper part becom ng
decorticate, matt, white to browning; interior of cup covered
with a mxutre of coarse soredia and schizidia. Apothecia on
short stipes frommargins of cups, brown. Sonetinmes with
secondary cups proliferating on margins of the primary ones.
Primary squamul es 12 nm broad, rounded, ascendi ng; upper surface
olive green; |lower surface white to bl ackening, sorediate or not.
Rangi form c, norrangiformc, and fumarprotocetraric acids, K, C,
KC, P+ red. On soils high in hunus, over rocks, or old |ogs and




tree bases. Alaska to California, nost frequent in NWWshington
and southern British

Colunmbia. . ... C. asahi nae
3. Podetia short and stout; cups often rather squat and flaring
rat her abruptly; nostly wide (0.31.0 cm cups, never cupl ess,
usually 0.53 cm high (overall appearance simlar to that of
C.pyxidata). (C__chlorophaea s. lato). ............... 4

4. Podetia pale greenish, nealy to granul ar soredi ate; soredia
(10)40 umdiam (dry), C, KC, K+ brown, P+ red
(fumarprotocetraric acid and often bourgeanic acid (= substance
H, + atranorin) C._humlis s. lato .......... 5

4. Podetia usually at least partly dirty brownish to dark brown.
Soredia often distinctly greenish, granular, (20)80 um diam
(dry), Por P+ red, KCor KC+red. .................. 7

5. Cup margins entire; base of podetia corticate; soredia on
outer layer of the cups farinose. Containing bourgeanic acid
(var. bourgeana A W Archer) or without it (var. humlis).
Podeti a gobl et shaped, the base nore snoothly corticate than that
of the other species in the group; soredia farinose or
occasionally granul ar, but nostly ca. 50(100) um diam; color

| ighter green than in nost nenbers of the group. On soil and
rotting logs. California, Geat Lakes area, NE United States;
scattered populations in western Canada. C. humlis + s.

str. ...

5. Cup margins with numerous (523) digitate proliferations which
are blunttipped or expand to formcups (rarely giving rise to
further proliferations); soredia very coarsely granular (80200 um
diam ), appearing just above base, giving rise to isidioid
structures and snall peltate squanul es which al so cover the cups.
Primary squanul es large, 712 x 38 mm persistent, flattened to

i nvol ute, wrappi ng around podetia and sonetines appearing

cyat hi form (approachi ng those of C._ cyathonorpha), entire to
irregularly crenatel obate to shall ow subdigitately | obate; upper
surface gl aucescent green to olive; |ower surface white ashy,
darkeni ng and veined toward base, subfibrillose, esorediate or

wi th granul ar soredia bel ow margins. Podetia 310(20) mmtall,
sinple; cortex present throughout or absent towards base. Exposed
I nner |ayer opaque, white to brownish, bardly fibrillose. Cups
18 mm diam, closed, shallow (to deep?), frequently with
punctiform opening in center of interior, enlarging and deform ng
with age. Apothecia borne singly along cup nargins or tips of
proliferations, 0.10.2 mmdiam, dark reddi sh brown. K+ yell ow,
KC, P+ orangered, containing atranorin, bourgeanic acid,

fumar protocetraric and protocetraric acids. On thin soil near




Pacific Ccean, California. .............. C. cf. hunilis sensu
Hanmmer

6. Podetia K+ yellow (atranorin); surface often with pale
grayi sh tone. On nobssy trees, rocks and mneral soils,
oceaniC. .........uiiiiiinn.. "C._conistea"

6. Podetia K (or brownish); surface scarcely grayish, often
short and with relatively wide cups. Usually on slightly acid
| oany or sandy soils, less distinctly

oceaniC. .........uiiiiiinnn.. "C._conista"

7. Podetia nostly light greenish gray to greeni sh brown, not

i ntensely brown, 0.71.5 mmthick; cups 35 mm w de. Podetia K, C,
KC, P+ red, with fumarprotocetraric and protocetraric acids only,
or sonetines al so unknown Cph2 only (+ atranorin in Southern

Hem sphere, and rarely Cphl) or P, without acids. Podetia snooth,
with coarse soredia. Primary squanul es persistent, 1.52 mm | ong
and wide. Podetia 0.74 cmtall, sinple or marginally (rarely
centrally) 13 tinmes branched by proliferating scyphi,

occasionally with | ateral branches; scyphi gradually to rather
abruptly flaring, closed, rather shallow surface of podetia
granul ose sorediate (also inside the scyphi), with scattered,
smal | phyllidia and squanul ose; subconti nuous cortex sonetines
present in basal parts of senile podetia. Very conmmon expecially
on slightly acidic to cal careous substrates, on nossy rocks, tree
bases, dead wood, and hunusrich soils. ............... C.
chl or ophaea (Sommerf.) Sprengel s. str.

7. Podetia often intensely brown, nore slender, wth narrower
cups, richly sorediate to nonsorediate. Al ways with other acids,
P+ or P, with or without fumarprotocetraric and protocetraric
acids. Especially on strongly acidic soils and tufs, also on
deecayi ng wood or noss cushions. C. grayi

O OUP. et e e 8

8. Thallus usually K+ orange or red (on actively growi ng parts),
C+ red and KC+ strong red (at | east

extracts). .......... .. ... .. .. 9
8. Thallus and extracts K, Cor + yellow, KC ..................
11

9. Containing perloneric, nerochl orophaei c,

4Qmret hyl crypt ochl or ophaei c; cryptochl orophaei ¢, anzi ac,
stenosporic acids. Soredia granular. ..... C. perlonera

9. Wthout perloneric, anziaic, stenosporic, or

40met hyl crypt ochl or ophaei ¢ acids; with either nmerochl orophaeic or
crypt ochl orophaei ¢ acids but not both. .......... 10




10. Cont ai ni ng ner ochl orophaei c acid and

4Cdenet hyl crypt ochl or ophaei ¢ maj or; pal usodi c,

crypt ochl or ophaei ¢, submerochl orophaei c acids mnor or trace.
Podetia slaty gray to dark brown, brownish green to chocol ate
brown or even bl ackish. C+ and KC+ purplish red in extracts only,
K or K+ red on active parts , P+ red (fumarprotocetraric acid) or
P; without atranorin. Cups broad; surface rough. Apothecia on
flattened stalks. Primary squamnul es persistent. Podetia shaped
as in C_ chlorophaea but usually in | ooser and nore brittle mats,
darker in color. Scattered from Al aska to Greenland, south to
Washington in the west, nost frequent in Great Lakes area east to
SE Canada and NE United States, south to Pennsylvania. Ahti

(1966) distingui shed the two norphotypes keyed out below C.

nmer ochl or ophaea var.

nmerochlorophaea. ............ ... .. .. .. ... 11

10. Contai ni ng cryptochl orophaei c and pal udosi ¢ aci ds. Podeti a
often relatively pale and greenish. C+ red, KC+ red in acetone
extracts, K+ red, P or (conmonly in Europe, rarely in N Anerica)
P+ red, with fumarprotocetraric acid;+ atranorin. Podetia often
richly sorediate and soredi a coarse; stal ks very coarsely
verrucose. Podetia gobl etshaped. On soil and bases of trees.
Qccasional in Alaska and NW Canada, south to Oregon in the west;
nost frequent in the Great Lakes Area and NE United

States. ... C._cryptochl or ophaea

11. Podetia dark in color, with the entire surface rough,
corticate, mnutely verrucose, the inner surface of the cups
areol ate corticate or obscurely sorediate with coarse gray brown
granules, proliferations falttened and with dark brown apotheci a,
the outer surface of podetia distinctly corticate, P+ red or P
on soil containing much hunus, on tundra heaths, and in bogs.
............. nor ph 1

11. Podetia dirty grayish green rather than brown and covered
with farinose soredia, P+ red; in nore nesic habitats, occurring
anong nosses and on rotting wood. ...... nmor ph 2

12. Wth grayanic acid, 4Qdenethyl grayanic acid, C often P+ red
(fumarprotocetraric acid), sonetines P. Oten richly sorediate.
Podetia dark brown to gray, roughly corticate at base; cups
broad, coarsely sorediate/areol ate; soredia white to greenbrown
or gray, usually dense. Primary squanul es usually persistent,
smal |l to middl esized. Podetia gobl etshaped. Soredia ca. 50(100)
um di am Surface of podetia tending to be rugose. K, KC, P or P+
red. On soil and on bases of trees, Al aska to Washi ngton,

occasi onal across southern Canada, nost frequent in the eastern



US., south to Texas and Florida. ................ C._grayi Merr
ex Sandst .

12. Wth honoseki kaic acid, + or sekikaic

acid. ................ 13

13. C+ yellow, KC, P + red (fumaroprotocetraric acid) or P,
contai ning sekikaic acid in addition to honoseki kai c.

Mor phol ogically as in v. nerochl orophaea. ....... C

nmer ochl or ophaea” var. novochl or ophaea

13. C, without sekikaic acid; apparently always P+ red

( fumarprotocetraric acid). Distinctly sorediate; soredia finely
nealy at |east on the podetia. Womng. ....... C. _honoseki kai ca

ADD:

Several additional unnamed chenotypes in the C._ chl orophaea group
have been cited by Cul berson and other authors, usually with
little or no info. on norphol ogy or ecol ogy.

C. carneola and sterile species of the normally redfruited
section Cocciferae, may al so be confused with the C.__ chl orophaea
group, but usually have a distinctly yellow sh tinge, KCt yellow
(usnic acid).




