Sphaer ophorus Pers.
(CALI Cl ALES: SPHAEROPHORACEAE)

After Chlsson (1973), Thonson (1984), and others
Rev. 5/94

Thal l us fruticose or pal matefoli ose, caespitose, often
turflike, erect or + decunmbent or subpendul ous; branches +
nunmerous, cylindrical to distinctly flattened, solid, often very
brittle, commonly dinorphic, with fertile branches |arger and
thicker and sterile branches thin and often + richly branched;
surface browni sh to greeni sh, grayish or whitish (sterile
branchl ets often pal er than main branches); cortex well
devel oped, continuous and of equal thickness in terete species,
or formng a markedly thicker upper |ayer and a thinner, |ower
| ayer in flattened, dorsiventral species, chondroid
(par apl ectenchymat ous according to Rogers), the cells thckwall ed,
| aterally fused, unoriented, with lumna 12 umdiam; nedulla
conpact, of longitudinally oriented, colorless, thickwalled
hyphae.

Apot heci a term nal or subterm nal, apical or subapical to
ventral, in capitate, + globose swellings, initially closed,
| ater opening (bursting irregularly) with a thin thalloid exciple
irregularly torn fromthe center, exposing the al nbst gl obose
hyrmeni um (pur pl ebl ack to browni sh bl ack, dry spore nass);
hypot heci um bl acki sh brown (hyal i ne according to Rogers);
par aphyses fragile, threadlike; asci cylindrical to clavate,
Caliciuntype, unitunicate, thin walled; spores 8; asci and
par aphyses soon di sintegrate, |eaving paraphyses and spores in a
mazaedi um spores gl obose to broadly ellipsoid, sinple, colorless
to usually gray or brown or purplish browm, with a dark, granul ar
epi spore (dense deposit of carbonaceous material).

Pycnidia term nal; ful crum endobasidial; pycnospores
bacilliform Sphaerophorin (Uv+ blue), + various other
substances (fragilin, squamatic, stictic, constictic, isousnic,

t hammol i ¢, hypot hammol ic, protocetraric). Photobiont
trebouxioid, confined to a distinct |ayer between cortex and
medul l a, cells single, spherical, (5)612 umdiam On acidic
rocks or acidic, |eached, nbsssy bark, or on soil, in humd,
usually cool to cold regions (arctic to borealtenperate or
nont ane) .

1. Medulla I. Branches not distinctly whiteti pped. On soil or
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1. Medulla I+ blue. Branches often whitetipped, terete, with
sparse to nunerous fibrillae (side branchlets).

2. Branches (at |east the ol der ones) flattened, gray above,
whitish below Thallus 37 cm high, + decunbent, |oosely divided
digitately, pinnately or dichotonously, with sparse obtuse
branchlets (fibrillae) and definite nmainstens. Apothecia +_
common, subterm nal on undersides of flattened branch tips.
Medul  a P+ orange, K+ yellow, KC, C (sphaerophorin, stictic
acid). On nossy rocks, trees, and, occasionally, on soil, often
in rather sheltered situations. ................. S. nel anocar pus
2. Branches terete, bluish gray, ashy gray or brown, gl ossy.
Thal lus 23 cmtall, erect, form ng dense tussocks or tufts,

di vi ded synpodi ally to dichotonously (+ bifurcate), without a
definite main stem fragile; snooth, not pitted; wthout
fibrillae. Apothecia rare, termnal. Medulla Uv+ ice blue, K+
yell ow, KC, P+ yellow (thammolic acid) or (in European and

| cel andi ¢ speci nens) K+ purple, KC+ red, P (hypothammolic acid),
al ways contai ni ng sphaerophorin and fragilin, with accessory
squamatic acid. Apothecia rare. On acidic rock (outcrops,
scree, and boul ders) in exposed places, Arctical pi neoceanic,
south to New Engl and and Washi ngt on

state. ... S. fragilis

3. Thallus gray, often with brown or pinkish areas in strong
light (especially towards base), sparsely branched synpodially or
di chot onously; branches terete, + pitted (inpressedfoveol ate),

ot herwi se snooth, short and stout. Spores 915 umdiam Medull a
| + dark blue. Apothecia rare (according to Thonson), or conmon
(Pacific NWmaterial on bark). Medulla Uv+ bluewhite, K, KC, P,
wi t h sphaerophorin (and fragilin?) and squamatic acids or (at

| east in Europe) sonetines K+ yellow, P+ yellow (+ thamolic and
+ hypot hammolic acids). Usually on soil, noss or rock and
ArcticAl pine (according to Thonson), south to Pacific NW (where
it is apparently sonetinmes also in |owand to nontane areas on
bark; the chem stry and spores of corticolous material from
Pacific NWnot studied yet [?see Ohlsson]; it grows with v
gracilis and may be nore closely related to that taxonneed to
check Ohlsson for nore info.). ......... S. gl obosus v. gl obosus
3. Thallus whitish (olivaceous to rosy), |less often gray or
brown; usually with nmuch nore |ateral branching and nunerous

sl ender whitish fibrillae; sometinmes consisting entirely of a
dense turf of whitish coralloid branchlets (?this nay be a new
speci es of Loxospora being described by Brodo, instead); surface
of branches snmooth. Spores 58 umdiam Medulla I+ weak bl ue.



Apot heci a rare. Medul la UV+ ice blue, K+ yellow, P+ yellow
(thamolic acid) or (in Europe) K+ reddish purple (fading), P
(hypothammolic acid); with accessory squamatic acid. Thallus in
shaded forests may be strongly greenish. On hunus, nobss or
trees, boreal, especially in rainforest areas (but sometinmes in

relatively dry pine forests on the west side of the Cascades,
| owl and to nontane or subal pine, Pacific

NV S. globosus v. gracilis (= S.
tuckermanii according to Thomson)




Detai |l ed descriptions (need to incorporate info. fromthe key):

S. fragilis (L.) Pers.

Thal | us form ng dense, pale graybrown tufts to 4 cmtall,
usually without a redbrown tinge; branches + erect or partially
decunbent, branching sparingly isotom cdi chotonous, branches al
of + simlar width, 0.60.8 nmw de, main branches not
differentiated; surface dull graybrown or gray, often sonewhat
roughened. Apothecia very rare, 12 mmw de, on + el evated
branches, subgl obose, terminal; dry spore mass soon exposed.
Spores 810 umdiam, deep violetlback. Medulla P, K, KC, C |
(spherophorin, + hypothamolic and + squanatic acids). On
nmount ai n out crops, scree, boul ders, generally at higher
el evations than S. gl obosus.

S. globosus (Huds.) Vainio
[ Description of British and Euroepan material, presumably v.

gl obosus]

Thal lus tufted, 1.55(10) cmtall, + erect, form ng spreading
tufts or nore often tufts or cushions, often richly but | oosely,
irregularly branched; main branches distinct, rather course, to
0.81.5 mmdiam, rounded in xsection, branching

ani sot om cdi chot onrous, with few to very nunerous, thinner (0.20.3
mm) side branches, often appearing coralloid, wtih blunt apices;
surface gray (shade), pale brown to browngray, often tigned
redbrown, snmooth. Apothecia infrequent, 13 mmdiam, term nal

at first imrersed in swollen, stalked, branched api ces, soon
bursting apically to + expose a dry mass of dark brownbl ack
ascospores, surrounded by a + torn thalline exciple. Spores 810
um di am, greenish to dark viol etblueblack. Medulla P or +_
yellow, K or + yellow, KC, C, 1|+ blue (sphaerophorin, squamati c,
+ thamolic and + hypot hammol i c acids; or occasionally psoromc
acid). On rocks, often anongst other |ichens and nosses, al so on
aci dbarked, |eached, nossy trees, nore rarely on noorland soils.

S. nel anocarpus (Sw.) DC. in Lam & DC

Thal lus to 45 cm |l ong, conposed of numerous, crowded,
smal ler, sterile, + terete basal branches and | ess frequent,
better devel oped fertile branches. Fertile branches erect to
nore often decunbent, markedly flattenedconpressed, to 3.0 mm
wi de, + overlapping, digitately divided into flat branchlets with
scattered or crowded, obtuse, + terete |lateral side branches,
especially along the margins, 0.71.4 mmw de. Upper surface



subconvex, gray to grayish green, not isidiate, |arger branches
transversely annul at ecracked, |ower surface paler or white,
soneti mes redpurple towars base, plane to irregularly winkled,
especi ally near apothecia, upper cortex in fertile branches 70100
um thick, lower cortex 4060 umthick. Algal layer 1530 umt hi ck,
conti nuous beneath upper cortex, occurring in isolated areas on
| ower si de. Apot heci a frequent or infrequent, 1.23.5 nm
diam, subterm nal, mazaedi um subtermi nal to ventral, exposed at
an early age of devel opnent by irregular rupture of encl osing
receptacle, margin of receptacle fringed with small isidialike
branchlets. Asci cylindrical, 4050 x 57 um Ascospores gray,
spherical, 5.58 umdiam, often surrounded by dark, carbonaceous
materi al .

Thal l us K+ pale yellow or , P+ orange or , C, KC 1|. Two
chenodenes: 1) spherophorin, norstictic, constictic and stictic
acids; 2) sphaerophorin only. On nossy rocks, trees, and,
occasionally, on soil, often in rather sheltered situations.
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