Aspicilia Massal .
( HYMENEL | ACEAE)

After zillions of authors;
ReReReRev. 5/94 and still totally screwed up, |I'msure

Thal | us crustose, weakly cracked to distinctly areol ate,
areol es contiguous to scattered, flat to strongly convex; sone
speci es placodioid, wth radiating margi nal | obes, others
fruticose (growing |oose on soil), or (in sonme Eurasi an speci es)
unbilicate, foliose, or formng irregul ar gl obul ar nasses;
surface white, grayish, greenish, brownish, bluish, yellow sh, or
bl acki sh; isidia and soredia sonetines present; cephal odia
absent; pseudocyphel | ae soneti mes present; attached by hyphae;
upper cortex often distinctly parapl ectenchymatous. Medulla |

Apot hecia usually inmersed in thallus, aspicilioid
(cryptol ecanorine), occasionally becom ng energent, nore rearely
| ecanorine and soon energent and + sessile; disc flat to concave,
bl ackbrown to bl uegreen or bl ack, sonetinmes whitepruinose;
thal |l oi d exci ple poorly devel oped and becom ng excl uded, nore
rarely well devel oped and persistent, often little nore than a
slightly raised rimof thallus tissue, but well differentiated in
sone species; true exciple usually colorless and poorly
devel oped, lateral to and bel ow the hynmenium sonetines
br oadeni ng above and concol orous w th epi hymeni um Hymeni um
usually nmore than 100 umtall, colorless, |+ greenish or blue;
epi hymeni um brown to green, usually N+ green ("Aspicilia green"),
sonmetimes N (or in sone Eurasian species N+ redviolet?), K or K+
green fading to brown. Paraphyses sinple to sparingly branched,
frequently anastonosed, shortcelled and often + noniliform
especially towards tips, the apices cohering to forma well
defined epithecium hypothecium hyaline or very pal e brownish;
asci cylindrical to clavate, unitunicate, thin walled, flaccid;
outer coat K/I+ blue, wall and apical done K/I (asci and thol us
| + blue according to Rogers); spores to 8 (but often fewer),
rather large, thin walled, sinple (occasionally spuriously
lseptate), hyaline, globose to ellipsoid, sonetinmes with a thin
peri spore, |

Pycni dia i mersed, elongately flaskshaped to al nost gl obose,
singular or in clusters; wall colorless, or at |east in upper
part browni sh or greenish (pignment as in epitheciun); fulcrum
exobasi di al (acrogenous); conidi ogenous cells sessile or on short
coni di ophores, subcylindrical; pycnospores bacilliform
cylindrical or filiform straight or curved, sinple, colorless.
Norstictic acid, stictic acid, aspicilin, unknown phenolics,



atranorin, physodalic acid, gyrophoric acid, placodin, taurine,
or no substances. Apothecial disks C. Photobiont Trebouxia or
ot her chl orococcoid genera; cells globose to ellipsoid. On

cal careous or acidic rocks, sonmetinmes + inmmersed in fresh water

| ess often soil or wood; mainly tenperate to arctic.

Di stingui shed from Lecanora by the K/l acsus apical dome, and by
the tendency for the paraphyses to be nmuriform

Bel | enereadi ffers in having Porpidiatype asci and |+ bl uevi ol et
medul l a. Superficially simlar species of Pertusaria differ in
their larger, often thickwall ed ascospores, and thinner,

nonmoni liliform paraphyses. Hynenelia s. |ato and Lonaspis
differ in having a generally thinner, noncorticate or weakly
corticate thallus and usually pal ecol ored apot heci al di sks.
Megaspora is distinguished by the very large (over 30 um | ong),
t hi ckwal | ed ascospores and in growi ng on nosses or bark or wood.
Lobothallia has a | obate thallus, nonnoniliform paraphyses, and a
brown, N epi hynmeni um

The color of the thallus should be accurately recorded on
collection as this may rapidly alter in the herbarium

This genus is alnpbst certainly the worst single genus of

organi sms on earth (or maybe the whol e universe) froma taxonomc
point of view | could go on a long tine about just how horrible
it is, but let me just nmake a few brief points and be done wth
it. Lots and lots of | uck!

1. The damm things are everywhere, and are one of the nost
frequent and abundant ki nds of |ichens on rocks.

2. Half the time they're sterile, and then truly hopel ess except
maybe if they have isidia or soredia.

3. Mst of the rest of the tinme the spores are i mmature, or
incredibly variable in size and shape, so spore neasurenents
given in the literature are nostly usel ess.

4. The K reactions (especially K+ yellow) are notoriously

vari abl e and unreliable (especially since many "K' taxa may well
be K+ after HO), and a |lot of socalled species are based on
them TLC data is available only for a very few taxa.

5. The color and formof the thallus within a single "species”
can vary all to hell, nostly due to environmental nodifications.
6. There's too dammed many speci es descri bed based on m nor
variations referred to under 4 and 5.

7. Most herbaria have fewif any "reliably determ ned"

conpari son naterial .

8. Alot of the types are mssing, worthless, or else lost in



the |l abyrinths of the herbariumin Paris.
9. Most keys and descriptions in the literature are a | ot of

bull, and in any case frequently contradictory and totally
usel ess.



PRELI M NARY NATURAL CLASSI FI CATI ON OF ASPI Cl LI O D LI CHENS
W TH SI MPLE, ELLIPSO D TO GLOBOSE SPORES

After Eigler, Roux, Hafellner, and others
Rev. Feb. 1994

1. Medullary hyphae thickwalled, w decelled to narrowcell ed;
texture prosopl ectenchynmat ous. Apothecia usually sessile, but
sonetinmes i mersed. Paraphyses not branched (except sonetines
near tips) and not anastonosing. Asci usually with well visible
"nasse apicale"” and anyloid ring. ............ .. .. ... .....
LECANORACEAE and ot her Lecanoralike famlies

1. Medullary hyphae + thinwalled and + w decel |l ed; texture
nostly nongel ati ni zed pseudoparenchymati c, sel dom appeari ng
prosopl echt enchymat ous. Apot hecia often i mersed, at |east when
young. Paraphyses (usually) branched and anastonobsi ng. Asci

(usually) without "nasse apicale" and anyloid ring. ........ 2
2. Al gae bluegreen. Paraphyses cells cylindrical. Spores
smal |, + oblong or oblongellipsoid. Discs

redbrown. ................ 3

2b Algae green. ............. 4

3. Apothecia sessile, small, margin disappearing. Thallus thin
crustose, pale brown. Asci short ellipsoid, small. Paraphyses
thick, free. Hynmeniumvery short. ................. ("lLactea
group")

3. Apothecia i mersed, disc shiny, margin of ol der apothecia
strongly | obed, |ecanorine. Thallus thick crustose and deeply
cracked. Asci rhomboid or clavated. ............ Euopsi s

("granatina group")

4. Subhyneni um and underlying tissue of the apotheci um redbrown
to black. Epi hyneni um decurrent to thoroughly diffuse rusty
redbrown. Apothecia + appressed, sessile; disc black, punctiform
then papilliform then warty, etc.; margin wi de. Tissues

swol | en, appearing + prosopl ectenchymatous. Spores

obl ongel li psoid to ovoid. Asci clavate, with side walls

t hi ckened, |1+ pale blue then soon red, except upper part which is
| + persistent blue. Paraphyses thin, cells only convex above.
Spermatia rodshaped. ................. "Mbsigia" Massal .

("bockii group") [At |east part of the species have now been
subnerged into the | ecideoid genus R nularia)

4. Subhyneni um pal e; epi hymeni um not as above. ......... 5



5. Spores in ascus in single and double series, ellipsoid,

rat her |arge, non halonate. Asci linear, |+ pale blue, tip

t hi ckened, with internal |+ blue cap. Paraphyses thin, filiform
branched and anastonosing. Apothecia imrersed to

pseudol ecanorine, discs usually pal e brownish.
................... ( TRAPELI ACEAE, not usually treated as an
Aspicilioid)5. Spores, asci, etc. otherwise. ..................

6

6. Thallus placodioid, with very narrow, closely appressed
mar gi nal | obes. Spermatia fusiformto short bacilliform Spores
ellipsoid to oblongfusiform small. Asci very small, apica

appar atus of the candi canstype, paraphyses, hyneni um and

apot heci a of the olivascenstype. Apothecia + adnate. Sonetines
(L. _demi ssa) sorediate. Onrock. .....................
("oalivascens group")

6. Thallus not |obed, or (Lobothallia, and sone species of
"Aspicilia subg. Sphaerothallia") |obes coarser or nore | oosely
attached. ......... ... . .. .. .. 7

7. Apot hecia +sessile. Paraphyses thin to + thick. Thalllus
and discs + brown (al so see Fuscidea atlantica and E__

intercincta, which have browni sh spores). ............ 8
7. Apothecia + i mersed, at |east when young. ........... 9

8. Discs deep redbrown, margin swollen. Tissue in apothecium
slightly gelatinized, with crystals. Thallus with high
projecting papillae, pale. Asci rhonboid to obl ongclavate.
Spores | arge, oblongellipsoid. Paraphyses cells convex only down
to mddle. Epihymeniumdiffuse redbrown. Apothecia of the

acceptandatype. . ...... . ... ("accept anda
group")

8. Discs dark brown. Tissue in apotheciumextrenely
nongel ati ni zed, clearly pseudoparenchymatous; w thout crystals.
Thal l us "l unpy", dark brown. True epithecium present in

conpl anat a. Asci with I+ pale blue tholus and I+ dark bl ue
ring. Spores 8 per ascus, ellipsoid, halonate at |east when
young. Paraphyses nmuch branched and anastonobsing, tips
subnoni li form and pignmented. Apothecia "appressed”. On volcanic
rock. ......... ... ... . ... Koerberiella Stein. (=Lecanorella;

"] osiae group")

9. Medulla (usually?) I+ blueviolet. Ascus walls thick. Spores
wi th halo. Epihynmeniumreddi sh, HNG3 or + purple. Discs
redbrown to black. Thallus + grey, crustose, closely attached to
rock. Hymeniumnmediumto tall. Paraphyses cells + cylindrical.



Spores small to medium Ascus structures |+ blue, with I+ blue

tholus. ...... ... .. .. . ... ... FAM LY?: Bell enerea Haffel ner
& Roux ("alpina group"; "Pseudoaspicilia")

9. Medulla (usually?) I; ascus walls thin; spores with or
without halo. ............... HYMENELI ACEAE sensu |l ato (see

separ at e key)

Thallus with cephalodia. ........... PCORPI DI ACEAE: Anygdal ari a



Key to HYMENELI ACEAE sensu | ato

1. Epi hynmeni um pal e reddi sh or yell owi sh, or deep bluish, N N+
orange, N+ violaceous pink, or N+ intensified green. Pycnospores
under 10 umlong. Hyneniumtall to very tall. Discs usually
either + pale or dark and then distinctly bluish. Paraphyses very
| oose, cells convexnoniliformthroughout. Hyneniumnostly with
much gelatin. Al gae trentepohlioid or protococcoid. On

cal careous or siliceous rocks. Apothecia small, cryptol ecanorine
(i mersed); paraphyses enbedded in a gelationous matrix. Thall
extrenely thin, often endolithic, w thout phenolic acids.
HYMENELI ACEAE Kr ber emend. Hafellner, s. str. The superspecific
classification of this group is currently under revision, and
this choice is probably not a good one. ........................
2

1. Epi hynmeni um browni sh to greenish, often N+ green, but
sonmetimes N Pycnospores often over 15 um|long. Hynenium short
to tall (or very tall in Megaspora). Thallus usually thick

epi substratal, crustose to |lobate or fruticul ose. Paraphyses
sinmpl e to branched and anastonosing, noniliformor not. Ascus
tip (tholus) |I or I+ pale blue. Spores 28 per ascus,

nonhal onate. Al gae protococcoid. On various substrates, usually
rock. "ASPICl LI ACEAE Poelt ad int."] ................. 8

2. Asci with distinctly anyloid (I+ blue) tholus and gel atin,
wi t hout "chanbre oculaire” or "nmasse axiale". Paraphyses
slightly branched, tips not thickened, cells only convex above.
Spores ellipsoid, 8 per ascus. Epi hyneni um bl uegreenviol et.
Hypot heci um hyal i ne (yell owi sh to browni sh according to Eigler).
Thal lus epilithic, though often thin, grey to yellow sh. Al gae
protococcoid. On + pure linestone. ............. El GLERI ACEAE
Eiglera flavida (Hepp) Haffelner (syn.: Lecidea contraria)

2. Asci wthout anyloid tholus. HYMENELI ACEAE sensu

3. Photobiont Trentepohlia. Hynmeniumto 80(90) um Apot hecia
pi gment yell owi sh, N+ orange, K+ violet, or dark green, N or
intensified (blue)green, K Thallus pal e pinkish or yellow sh,
to dark grayish brown, epilithic, rinbse to rinoseareoalte.

Apot heci a i mersed; disc pale to black. lonaspis [enended
concept being published]. ...................... 4

3. Photobiont chlorococcoid, or if Trentepohlia then hynmeni um
nostly over 80 um (averagi ng 120 um) high. Apothecial pignent
bl ui sh green to browni sh, N+ violaceous pink, or N, K Thal | us
endo to epilithic and then continuous to cracked or

squanul oseareol ate. Apothecia usually inmersed, nostly rather



small. At |east upper part of paratheciumof rather short,

thickwal | ed cells. Asci without thallus or tholus not anyloid.
Hynenelia Krphlh. sensu lato (em Poelt & Vezda). .......... 5

4. Apothecial pignent N or intensified green. Epihyneniumvery
dark green. Apothecia black. Hynenium (70)80(92) um

Arctical pine, widely distributed. ........ | onaspi s s.str.
(chrysophana group): L. chrysophana

4. Apot hecial pignent N+ orange, K+ violet. Epihymenium pale or
olive. Apothecia pale. Exciple

colorless. ...... ... .. .. .. .. ... | onaspis Th. Fr. pr. p.
("odora group): 1. odora and I. lavata

5. Ascospores halonate (sonetines difficult to see). Paraphyses
subrmoniliformto noniliform Disc brown or whitish, the brownish
coloration given by an epi psamma (granul ar i nspersion of the

epi hymenium). Thallus yell owi sh, orangi sh, reddish, or brownish
Apot heci a immersed; thalline margin prom nent or not. Epihynmeni um
hyaline, N, K. Hymenium (45)75110(140) um Paraphyses sinple to
di chot onously branched, anastonosed, generally |arger at the

api ces. Ascus tips |I. Hypothecium hyaline. Excipulum hyaline
to various shades of yellow orange, or brown, to blackish, N K
Thal lus epilithic, conitnuous to rinoseareolate. Photobiont
Trebouxia, rarely trentepohlioid. On siliceous rocks, often wet.
Bor eal hem boreal to tenperate; Pacific NWand Appal achians. In
Egan's list, this is treated under Hynenelia. .......
[Hyneneliella ined.] (lacustris group)

5. Ascospores not hal onate. Paraphyses not noniliform D sc

pi nki sh or black, the col oration given by pignment of the

epi hymeni um and hynmeni um  Thal lus [npstly?] not orangish or
ochraceous. On siliceous or cal careous rocks. Epi hynmeni um N+

vi ol aceous pink or negative. Hynmenium (80)120(150) um hi gh.
Arctical pine, with one population in the G eat Lakes region.

Hynmenelia (prevostii group) [Syn. Manzonia Garovagli o (cantrana
group)]. ....... 6

6. Photobiont Trentepohlia. Epihynmeniumpale or olive (epulotica

group), or bluegreen (heteronorpha group). ............
epul oti ca/ het eronorpha group (majority of the species previously

pl aced in lonaspis)
6. Photobiont chlorococcoid. ............. 7

7. Exciple bluegrey or dark brown. Epi hyneni um and often
hymeni um i ntensi ve blue. Apothecia bluegray to bl uebl ack.
Thal lus endolithic. On + pure linmestone. ......... coerul ea

gr oup



7. Exciple colorless. Epihyemiumnot or at nost weakly
yell owm sh col ored. Apothecia rose, yellowdrown, redbrown or
dirty whitish. Thallus epi or endolithic. On siliceous or
cal careous rocks. ............ ceracea group (including H__

prevostii, type species of Hynmenelia (included in lonaspis by
Eigler; includes "Pinascisca simlis" Massal.)

8. Epi hynmenium brown, N or alnost. Discs often reddish brown,
to bl ack. Paraphyses not noniliform Thallus clearly | obate at
margin (to squanul osesubfruticose in one species), usually thick
centrally distinctly rinoseareol ate, areol ate or
verrucoseareol ate, w thout papillae, not chal ky. Paraphyses

al nrost al ways sinple, and nonnoniliform Spores small (1015 x 68
um, thinwalled......... ... ... .. .. ... ... .. ... Lobothal lia
(Cauz. & Roux) Hafellner (A __al phopl acaradi osa group; Circinaria

Choi sy non Link nor Fee)

8. Epi hynmeni um usual |l y greeni sh, N+ stronger green. Thall us
effuse to determ nate, or zonate, or sonetines radiating to | obed
but then usually rather thin. Paraphyses usually at | east
slightly branched, often + noniliform Spores various. ........ 9

9. Spores very large, 3060 x 2040 um thickwalled (1.53 um.

Asci |+ pale blue, with anorphous anyloid gelatin at tip.

Apot heci a urceol ate, discs + greyblack, margins thick

Par aphyses thin, weakly branched and anastonosi ng. Hymenium very

tall. Hypotheciumolive green to brown. Exciple + pale. Spores
48 per ascus. Thallus verrucose. On soil, nobsses or
wood. ............... Megaspora (C auz. & Roux) Hafellner (Syn.

Pachyospora sensu Poelt & Vezda non Massal.): M_verrucosa

Koer ber

9. Spores small to large (to 35 umlong), thinwalled. Asci |
(but hynenial gel often I+ pale to dark blue at least initially).

Apot heci a not urceol ate. Par aphyses branched and anast onpsi ng
(except A _epiglypta). Hyneniumusually |ower. Hypothecium

[usually?] pale. Pycnospores nostly over 15 umlong. Usually on
rock. (Many problens remain in this group, and nuch work needs
to be done to reconcile the various published keys; descriptions
of particular "apotheciumtypes” referred to by Eigler and others
need to be included). .............. Aspicilia + sensu stricto

(i ncluding "Sphaerothallia" Nees, "Pachyospora" Missal., and
"Agrestia" Thomson)



ARTI FI Cl AL KEYS TO ASPICI LI A | N NORTH AMERI CA
The maj or groups are as foll ows:

. On soil or npbss.

. On bark or wood.

1. On rock. Sorediate, Isidiate, or Papillatetuberculate
V. On rock. Thallus determ nate, orbicular, often zonate,
adi ate, or | obed.

V. On rock. Thallus effuse.

VA. K+ red

VB. K+ yellow

VC. K. On cal careous rock.

VDL. K. On wet siliceous rock.

VD2 etc. K On dry siliceous rock.
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