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Generic Keys

1

2(1)

3(1)

43)

5(4)

6(4)

7(6)

8(7)

9(3)

2(1)

Thallus scale-like, leaf-like or bushy to beard-1iKe ..........cccooveviiririiiiniiieeieeeee e 2
Thallus crustose, resembling either a crust which is continuous, rimose-cracked, areolate,
evanescent, immersed, or powdery, in all cases embedded, at least partially, in the substratum

Thallus fruticose, shrub- or beard-like, rarely worm- or thread-like with erect to decumbent
or hanging branches, terete or angular in section, if flattened then with photobiont cells
above and below arranged round a central strand or hollow, fastened only at the base or
attached by a few scattered hapters .........coceeerieieiiiiineni e KEY 1
Thallus foliose, squamulose or placodioid (with marginal lobes differing from the centre);
large to minute, leaf-like, compacted or mostly horizontally spreading, often attached to
substratum by rhizines, hapters or by a central disc, dorsiventral with photobiont cells
arranged in a + horizontal layer below the upper cortex, upper surface differing in colour
from the lower; or squamulose and of small flattened,often compacted squamules or
lobes; not dimorphic and without podetia and pseudopodetia ...........ccoecvveevrveieieniennens KEY 2

Thallus fertile (fruits globose, volcano-like, disc-like, elongate, stalked, shelf, or

IMUSHIOOMI-TIKE) .ttt ettt e et e e e et essaeeae e seesbeenseensaenseennas 4
Thallus sterile (often with isidia or + delimited soredia, or entirely 1eprose) .........cccceevevververuenene 9
Fruits basidiomata, producing basidiOSPOTES ...........ceeveierierierieriiniieiietieieietetesre e seesee e ereeseeneens 5
Fruits ascomata, producing aSCOSPOTES ......c.ccueueruiruerirueeereniesereeneeteneesesseseesesaenteseneeseseeseaseeesesseneans 6
Basidiomata crust- to bracket-shaped ..........ccoccoeieieviecieiieieieceeees Dictyonema interruptum
Basidiomata stalked, mushroom-shaped ............ccocoeieieieieniniiniieeeeee Lichenomphalia
Basidiomata club-shaped ..........cccoeviiiiiiieieieecceeeee e Multiclavula vernalis
Ascomata distinctly StAIKEd .......ccveverieriiriiiieieieiee e KEY 4
Ascomata SesSile OF IMMETSEA .......c.eeuiiuieiiiiiriiniirierie ettt ettt 7

Ascomata perithecia or perithecia-like, globose, opening by a minute pore at apex
(occasionally several perithecia may occur within a receptacle with 3-15 minute surface
POTES) ettt b bttt ettt b e bbbt bt et nee

Ascomata not perithecia

Ascomata elongate (lirellae), the disc exposed or a slit, sometimes short, straight,

curved or serpentine, sometimes star-like or arranged in + parallel lines ........................ KEY 5
Ascomata disc-shaped, the disc & exposed, at least at maturity, concave to convex or

globose (sometimes deeply immersed in the thallus or enclosed within warts) ............... KEY 6
Growing on bark, Wood, I€aVES ELC. .......ccueiirieriiiirieiieteeeeee e KEY 7
Growing on rock, soil, detritus, glass, iron, rubber etc. ..........ccocevereirenieiieeeeeeeee KEY 8

GENERIC KEY 1
Fruticose Lichens

Thallus yellow to orange-red, K+ purple-red .........cccoevieieieieniinieieieeeeeeeee e
Thallus variously coloured, if yellow to orange-red then not K+ purple-red

Thallus of small, flattened, compacted lobes, to 1 mm wide and 2 mm tall, without

marginal fibrils; marginal soredia PreSent ..........oocevevevieieieieniereeeee e Xanthoria
Thallus either entirely terete, angular, richly branched and with small oval soralia, sterile,

or with + flattened lobes, to 2.5 mm wide with numerous marginal fibrils; without soralia,

ANA OFtEN TETTILE ..vvevieeieiiiitieeee ettt Teloschistes
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3(1)

43)

5(4)

6(4)

73)

8(7)

9(8)

10(8)

11(7)

12(11)

13(12)

14(13)

15(13)

16(11)

Thallus dimorphic, with a crustose, leprose or squamulose basal thallus from which arises

an erect, secondary thallus with or without apothecia ..........cccecereiriiiiniiiee 4
Thallus N0t dIMOTPRIC .....ueiiieiiitei ettt eean 7
Basal thallus crustose, 1eprose or Sranular ...........c.oiieiiiiieiieieeeee e 5
Basal thallus squamulose or of rounded, peltate or flattened phyllocladia (sometimes

dISAPPEATING CATLY) ..enveneiiitietiet ettt bt ettt ettt bbbt 6
Basal thallus leprose, erect thallus of short, white podetia within a + continuous,

sorediate crust; apothecia Unknown ...........ccccecevevereninenenienns Leprocaulon microscopicum
Basal thallus not leprose, erect thallus without soredia; apothecia often present,

POodetia NOLIOW .....ooviiiiiiiiiiiieieeee e Pycnothelia papillaria

Erect thallus hollow, often with squamules (at least at the base) and cups; phyllocladia

and cephalodia absent; ascOSPOTes SIMPIE ........eeeeieieriiriiriieiicieieieeeee e Cladonia
Erect thallus solid, without cups and squamules; granular, peltate or finger-like

phyllocladia and often sessile, wrinkled to convoluted, pale brown to blackish

cephalodia present; aSCOSPOTES SEPLALE ...veververrerrieieieieiesreeteereereeseeeeeeeessesseesenns Stereocaulon

Thallus flattened, strap-shaped, distinctly dorsiventral (with differently coloured upper
and lower surface); algae concentrated near the upper surface only ..........ccccceverviinciininnicnne 8
Thallus not flattened, terete or, if flattened, algae distributed on both lower and upper sides ...... 11

Marginal Cllia PIESEINE ......c.eeuiuiitiieiiiteiet ettt ettt ettt ettt et se et et s et e et et eae s ene e 9
Marginal Cilia DS ........coiuiiiiiiieieieiee ettt nes 10
Upper surface pale grey-brown, K—, with pale marginal cilia .........c..ccccceeeee Anaptychia ciliaris
Upper surface white, K+ yellow, with black marginal cilia ................. Heterodermia leucomelos

Thallus green, sorediate; lower surface white, never black (see also Ramalina lacera)
......................................................................................................................... Evernia prunastri
Thallus grey, isidiate; lower surface at least partly black ....................... Pseudevernia furfuracea

Thallus gelatinous, dark green- to brown-black or black; photobiont blue-green
Thallus not gelatinous, colour various; photobiONt VATIOUS .........cccerveruerierieriereeeeieieienieneeneenes

Thallus forming dense swards on coastal rocks associated with seaweeds and barnacles;

apothecia = globose, sunken in 1oDE APICES ......cvveveierierierieriereeieeeeeeiee e Lichina
Thallus on a variety of substrata, not forming dense swards on coastal rocks; apothecia
VATTOUS .tnveitentettetentetesees e tes et et es et et es et e st b e e es e e b e s e eb et e st eb e e es e b e s eb et es e b et es et eneeb et ebeateneetenenens 13

Thallus very small, 1-4 mm tall; apothecia very rare, poriform, with swollen thalline exciple;

ascospores simple; photobiont GIOEOCAPSA ............ccccceueereiiiiiiieceeeee e 14
Thallus large, >4 mm tall; apothecia various; ascospores septate or muriform; photobiont

INOSTOC ..ttt b bbbttt b bbb 15
Thallus coralloid branched, without main branches ............c.ccocevvererienicnienne Synalissa ramulosa
Thallus irregularly but densely branched, with a few, stout, long, main branches and many

small side branches ...........cccooveveveneniininiieceee Lichinodium sirosiphoideum

Thallus without an upper cortex (microscope); thallus usually brown- or green-black ..... Collema
Thallus with an upper cortex consisting of a single layer of cells (microscope); thallus
usually blue-grey, brown or grey-black ...........ocoeoeeiiiiiiiiiniieeeeee e Leptogium

Thallus to ¢. 1 cm tall, consisting of very slender, minutely tufted, spreading filaments ............ 17
Thallus c. 1-20 cm tall, filamentous Or OthErWISE .........c...ocvuiiiviiiiiieeeieeeee e 24
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17(16)

18(17)

19(18)

20(18)

21(20)

22(21)

23(17)

24(16)

25(24)

26(25)

27(26)

28(27)

29(28)

30(26)

Generic Key

Thallus with blue-green photobiont (photobiont cells not I+ blue); filaments >0.05 mm diam. ..18
Thallus with Trentepohlia (photobiont cells I+ blue); filaments <0.02 mm diam.;on vertical
or recessed rock faces; thallus black; if orange or yellow, check for free-living Trentepohlia

ALEAC ettt ettt ettt b et 23
Thallus richly branched, + erect, brown to black ...........cccooceriiiniiiiniiiiiieeee 19
Thallus little branched, + decumbent; blue-green if erect ..........ccoceeivieiiieiienenenneneneeeene 20
Surface shiny; surface cells M0OSaIC-fOrMING .......ccccoervirieieiieriinienereeeeeeeaen Polychidium
Surface matt, tomentose near the base; surface cells rounded ....................... Lobaria amplissima

(Dendriscocaulon morph)

Thallus blUue-green, rect ..........coeivieiriririnieirieiceseesteeeesee e Dictyonema interruptum
Thallus brown to black, &= deCUMDBEN ..........c..cooviiiiiiiiiieiiee et 21

Thallus often matted and spreading with a combed appearance; photobiont Stigonema .... Ephebe
Thallus small, fluffy, if spreading, then not combed in appearance; photobiont Stigonema
OF TIOT .ttt ettt ettt ettt ettt eb e bbb bbbt e h et ea et ettt b e bbbt et ennen 22

Filaments to 15 pm wide; rhizine-like hyphae absent; photobiont Scytonema .. Thermutis velutina
Filaments to 40 pm wide; rhizine-like, N+ purple-red hyphae attaching thalli to

substratum; photobiont STIGONEMA .............cccoeiverieiiiieieeeeeeee e Spilonema

Central Trentepohlia chain surrounded by elongate, straight, + parallel-orientated

septate hyphae; filaments SMOOth ............ccooeoiiiiiiiiiii Racodium rupestre
Central Trentepohlia chain surrounded by twisted, irregularly septate hyphae;
filaments NOAUIOSE ....c.eeveriiiiiiiiiiiiieieee e Cystocoleus ebeneus

Thallus and/or soralia C+ red; exclusively coastal, firmly attached to rock or bark; photobiont
Trentepohlia (if alpine and photobiont trebouxioid, cf. Alectoria nigricans) ................... Roccella
Thallus and soralia (if present) C—; €COlOZY VATIOUS .....cc.ervervirririieieieieieieeie e eieeieeeeeeeens 25

Thallus filamentous, with a tough axial strand, not easily broken when branches are pulled;

ASCOSPOTES SIIMPLE ....evteeieiiiietieie ettt ettt ettt ettt et et e e te e st ese et esaensebensesaesseeneas Usnea
Thallus filamentous or otherwise, without a tough, axial strand (breaking cleanly when

PULLEA QPATT) .ottt ettt et ettt e e tesseeseeseese e st et ensesenaeeneeneeneenes 26
Thallus thread-like, with thin, often pointed, aPICEs .........ceevverierieriereriereeieeeeee e 27
Thallus not thread-like, apices MoOStly bIUNt ..........c.ccveviiriiriiiiiiieeeeeeee e 30

Terminal branchlets with hook-shaped apices; thallus pendent or erect, pale grey to

YEILOW-WHILE ...t Ramalina chondrina
Terminal branchlets without hook-shaped apices; thallus pendent, erect or decumbent,
COLOUT VATIOUS .. veenietttinteteteite ettt ettt ettt ettt ettt etttk b bt ene bt enenenenn 28

Thallus with distinct, white, + elongate, often convex pseudocyphellae; yellow-grey .... Alectoria
Thallus with or without indistinct pseudocyphellae which are never convex; colour
VATIOUS, TOT YEILOW ..ottt ettt aean 29

Thallus densely divergently branched; soralia never present; dark brown-black; forming

a spreading, decumbent mat attached by spreading hapters ...........cccoceveverennnen. Pseudephebe
Thallus not densely branched, or if so then + erect; soralia present or absent; pale to

brown-black; mostly only attached at one end ...........cccoccoeiriiincnniniiniiccee Bryoria
Thallus yellow-grey or YellOW=-ZIrEeN .......cc.ccveriiriiiiriiiieieieieiesiesie sttt ettt see s eneeneene 31

Thallus NOt YEIIOW ..ottt ettt ettt et saessesneeneeseeneeneens 33
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31(30)

32(31)

33(30)

34(33)

35(33)

36(35)

37(36)

38(37)

39(38)

40(37)

41(40)

42(41)

43(35)

44(43)

Thallus decumbent, straggling over low vegetation ......... Alectoria sarmentosa subsp. vexillifera
Thallus €TECt, TUTTEA ....ooiiieiiii ittt e e e e e e e e etae e e e eenaaeeeeeaees 32
Thallus solid, wrinkled and lacunose with wavy margins .............ccccocveevennene Flavocetraria nivalis
Thallus hollow, without wrinkles or lacunose with wavy margins ...........ccccoceeveereencnnnne. Cladonia
Thallus Chalk WHILE .....c..coiiiiiiiiii et 34
Thallus 10t Chalk WHILE ........o.oiiiiiiiie e 35
Thallus hollow, + decumbent and worm-like, apices pointed .................. Thamnolia vermicularis
Thallus solid, + erect and compacted, apices bIunt ..........ccoeveeeveeevierienierienennns Siphula ceratites
Thallus GIeeN-gIEeY t0 GICY ..ecvirtirtieuieieieteeteet ettt ettt ettt ettt ettt et et et e et e b ebe bt eaeeneeneeneenee 36
Thallus brown to Brown-bIack .........c..ccviriiiiiiiiiiiiic e 43
Thallus distinctly pubescent-tomentose; thallus terete, often partly angular and flattened

.................................................................................................................... Tornabea scutellifera
Thallus not tomentose, smooth; thallus terete or flattened .............cccoeevviiiiiiiiiiiciececeeee 37
Branches NOLIOW..........ooouiiiiiiioecceeeee ettt 38

Branches solid

TRAIIUS TEIETE ..evviiieiii ittt et e et e e et eeeaeeeetaeeeaneas
Thallus somewhat flattened

Lower surface of thallus not blackened; thallus often with terminal apothecia; cortex K—
....................................................................................................................................... Ramalina
Lower surface of thallus partly blackened; apothecia rare, not terminal; cortex
K YRILOW ittt Hypogymnia tubulosa

Thallus sparingly branched, without fragile branchlets or phyllocladia, yellowish
(usnic acid always present); apothecia when present with disc + concolorous with the

TRATTUS <ottt Ramalina
Thallus usually richly branched, with fragile branchlets or phyllocladia, not yellowish
(usnic acid absent); apothecia when present with dark disc or with powdery mazaedium ...... 41

Thallus often with cephalodia and/or soralia; apothecia with dark brown disc;

SPhACTOPROTIN ADSENL .....vevviiiiieiieiieeeeee ettt eee e Stereocaulon
Thallus without cephalodia or soralia; apothecia forming black powdery mazaedium;
SPhACTOPROTIN PIESEIL ....e.vetiiieiieiieiet ettt ettt ettt st st ebeeneeneens 42

Thallus terete throughout; apothecia globose with thalline exciple persisting and at least
partly enclosing the mazaedia which are exposed apically; spores broadly ellipsoid,
dark violet t0 BIACK ......c.ooviiieiieiieieeee e Sphaerophorus
Thallus at least partly flattened; apothecia losing enclosing thalline exciple early and
exposing the mazaedia ventrally; spores globose, colourless to dark grey
.................................................................................................... Bunodophoron melanocarpum

Medulla C+ red, branches >3 mm wide with spinulose margins, distinctly flattened;
stems erect, often reddish below ...........c.coooiviiiiiiiiiiiiie e Cetrariella delisei
Medulla C—; branches 1-3 mm wide, slightly flattened or & terete ..........ccceveveririeieieieienene 44

Thallus forming compact tufts to 2 cm tall, firmly attached to rock, sparingly

branched; apothecia terminal, frequent with brown-black discs often surrounded

DY ShOTt PrOJECTIONS ...eoveevieiieiieieieciceee ettt Cornicularia normoerica
Thallus forming loosely interwoven, to 5 cm tall tufts amongst mosses on the ground,

richly branched; apothecia Tare ............cceoeiieiiiiniiieee e Cetraria
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2(1)

3(2)

4(3)

5(2)

6(5)

7(5)

8(7)

9(8)

10(7)

11(1)

Generic Key
GENERICKEY 2
Foliose, Squamulose or Placodioid Lichens
Thallus (when dry) bright yellow, bright yellow-green to orange-red (pigments
anthraquinones or pulvinic acid deTIVATIVES) ......c.ecveeeeieieieieieierie e see et eseeneeens 2
Thallus not as above; sometimes dull yellow-green owing to usnic acid ..........cceeeeerererenieenine 11
Thallus K+ purple-red (pigments anthraquinones) ............ceeceeeerierienieneneeieieieieiesesie e e seeseeens 3
Thallus K+ yellow, not purple-red (pigments pulvinic acid derivatives) ..........ccccoceveererireneenes 5
On bark, wood or stone; schizidia absent; ascospores polarilocular .............ccccoeceviviiinienienienen. 4
On calcareous soil, often spreading to mosses; schizidia often present; ascospores simple
or 1-septate, N0t POlAriloOCUIAL ........cceiuiiiiiiiiiiciee e Fulgensia

Thallus closely attached to substratum by entire lower surface, often placodioid, rhizines

and other attachment 0rgans absent ...........cceceeviiiieriiiininin e Caloplaca
Thallus =+ loosely attached to substratum by a basal sheath, attachment discs or rhizines

..................................................................................................................................... Xanthoria
Thallus foliose, markedly incised with 4 granular or marginal soralia ...........ccccecevevinininennne. 6
Thallus placodioid t0 SQUAMULOSE .......c..eveierierierieeieeieeeeteeee ettt ettt e stesbestesteereeneene 7
Thallus lobes to ¢. 1 cm wide; soralia marginal ..........ccccooevevenininininiie Vulpicida pinastri
Thallus lobes very small, 0.3-0.5(-1.5) mm wide; soralia granular ............... Candelaria concolor

Marginal 1obes elongated, CONVEX ........ceriiuirieirieieiiieteetee ettt sttt ettt eaeeas
Marginal lobes not much different from internal squamules, flattened

Thallus irregularly granular-isidiate towards centre with white-pruinose marginal lobes
.................................................................................................................. Candelariella medians

Thallus without soralia, [0DES NOt PITINOSE .....c.eevievieiieiieiieieieierie ettt eee e 9
Thallus on rock, flattened ..........ccccooeeiiieiininiiieeceeee Pleopsidium chlorophanum
Thallus on S0il, UNEVEN .....c.ocivieiiiiiiiiiiiiiceeeee e Catolechia wahlenbergii
Thallus on soil; lobes pruinose; apothecia black; ascospores septate .......... Arthrorhaphis alpina
Thallus usually on rock, wood or bark; lobes not pruinose; apothecia yellow;

ASCOSPOTES SIMPIE ...vvevieiiiiiiieiieiieiteieete ettt ens Candelariella vitellina

Thallus distinctly foliose, small to large, often rosette-forming or strap-shaped, attached
to substratum by rhizines, hapters, tomentum, folds or by an umbilicus .............ccceenenne Key 2a
Thallus squamulose, sometimes minutely so, squamules mostly closely attached to
substratum or elevated towards margins, scattered, contiguous or overlapping, or thallus
placodioid and + crustose at the centre with contiguous lobed margins ............ccocceceeuene Key 2b

Generic Key 2a - Foliose Lichens.

1

2(1)

3(2)

Thallus attached to substratum at a central point by an umbilicus ...............
Thallus not attached to substratum by an umbilicus, attachments various

Thallus dotted with abundant black perithecia on upper surface ...........ccccceueeneee.
Thallus With apothecia OF StEIIIE ......ccveviriiriiriicieieiee et ene

Thallus surface with distinctive, coarse, oval pustules; isidia black, coralloid, very rarely

FETHILE vttt ettt ettt r et se st naennens Lasallia pustulata
Thallus surface without coarse pustules, surface smooth, wrinkled or ridged, sometimes

cracked; soredia, phyllidia or thalloconidia sometimes present, or often fertile ...... Umbilicaria
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4(1)

5(4)

6(5)

7(5)

8(7)

9(7)

10(9)

11(9)

12(11)

13(4)

14(13)

15(13)

16 (15)

17(16)

18(17)

19(16)

Photobiont in thallus mainly blue-green (cyanobacterial) ............ccoeereireneireineeeeeeeeiee 5
Photobiont in thallus mainly green (chlorococcoid)

Thallus not zoned in cross-section (homoiomerous); thallus blue-grey or brown throughout
(c.f. also free-living Nostoc which lacks fungal hyphae in microscopical section) .................... 6
Thallus zoned in cross-section (heteromerous); upper and lower surfaces distinctly different ...... 7

Thallus without a cellular upper cortex (microscope); swelling rapidly when wet ........... Collema
Upper cortex of a single layer of well-defined cells (microscope), thallus not swollen
WHEIL WL ..ottt ettt ettt

Thallus on a distinct blue/black hypothallus ...........cccocoviiiiiiiiiiii e
Thallus without a distinct blue-black hypothallus

Thallus plate-like, Pd—; thalline exciple abSent ............cccceverererieieieieeeeeee e Degelia
Thallus with distinct lobes, Pd+ red; thalline exciple present ............cccevvevverierienieeneenenne. Pannaria
Cyphellae or pseudocyphellae present on lower SUIface ...........ccceeerieieieieiieneneneresceeeeene 10
Cyphellae and pseudocyphellae absent from lower surface, but bald patches may be present

AMONEST the TOMMEIITUIN ..c..itiiiiiiiiiiiie ettt ettt eiaene 11
Cyphellae present with distinct raised margins, thallus smelling of fish when wet ............... Sticta
Pseudocyphellae present without distinct raised margins, thallus not smelling of fish

WHEIL WL ..ttt ettt sttt nean Pseudocyphellaria

Lower surface naked or sparingly tomentose (but tomentose in two extinct species),
apothecia (if present) on lower surface of lobe ends ...........cccoceveiieiiinciiniiccee Nephroma
Lower surface tomentose, apothecia (if present) on upper surface of thallus or lobe ends .......... 12

Lower surface with a & well-developed coarse network of white or brown veins; apothecia

(if present) on short marginal Projections ...........c.ceeceeeeeeierierieneneeese et Peltigera
Lower surface without veins, but with bald patches amongst the tomentum; apothecia

(if present) laminal ...........ccooooiiiiiiiiie e Lobaria scrobiculata
Thallus of strap-shaped + erect lobes attached at base by holdfast .............ccecvevvevierenenenenenene 14
Thallus lobes spreading, or if lobes strap-shaped closely adnate, attachments various .............. 15
Lower surface white, never black (see also Ramalina lacera), not isidiate ........ Evernia prunastri
Lower surface at least partly black, isidiate ..........cccocevevenininininnneens Pseudevernia furfuracea

Thallus lobes rounded, with a single urceolate apothecia + immersed in the centre of the

ThATTUS oo Solorina (bispora and spongiosa)
Thallus lobes spreading, apothecia if present not immersed in thallus ...........ccccccoeiniiinene 16
Thallus lobes inflated, hollow in section, lower surface without rhizines ..............c..ccccoevienn... 17
Thallus lobes solid in section, flat OF CONVEX .......cc.ccoiiiiiiiiiiiiiiiiie e 19

Thallus without perforations on the upper or lower surface
Thallus with perforations on the upper or lower SUITACe ..........cevvevuiririeieieieieieeere e

Thallus with scattered round perforations <1 mm diameter on the upper surface ....... Menegazzia
Thallus with puncture-like perforations on the lower surface ............c.cc..c... Cavernularia hultenii
Lobes with tomentum on lower surface, with or without lower cortex ...........ccocvvvvvreviveiveneennnen. 20

Lobes with distinct lower cortex, tomentum abSEnt ...............ccveevviiiiuieeiieeieeeeeeeeeeee e 25
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20(19)

21(20)

22(21)

23(22)

24(22)

25(19)

26(25)

27(26)

28(26)

29(28)

30(28)

31(30)

32(25)

33(32)

34 (33)

35(34)

36(33)

Generic Key

Thallus lobes rounded, with a single urceolate apothecia + immersed in the centre of the

thallus or if absent lower surface orange and without distinct veins .......c..c.cceceeveeenee Solorina
Thallus lobes spreading, or if rounded then with distinct raised veins; apothecia if present on

mMarging 0f the thallis .........ccooiiiiiiii e eneas 21
Lobes without a lower cortex; rhizines often conspicuous to the margin ................c........ Peltigera
Lobes with a distinct lower cortex; rhizines absent from the margin of the lower surface ......... 22
Cyphellae and pseudocyphellae absent on lower SUrface ...........ocoeceeieieiienenenenenenieeeene. 23
Cyphellae or pseudocyphellae present on lower SUIface ............ccoeeeeievieierieneneneneeeeeeeeene 24
Thallus straw-yellow to yellow-green (usnic acid) ..........cccevererierieneneneennne Nephroma arcticum
Thallus shades of Ereen OF BIOWI ........cc.ooieieieieieieieee e Lobaria

Cyphellae white, with distinct raised margins present on lower surface
........................................................................................ Sticta canariensis (green algal morph)

Pseudocyphellae yellow, present as punctiform or effigurate breaks in the lower cortex
............................................................................................................ Pseudocyphellaria aurata

Thallus white, grey or brownish grey, lobes up to 5 mm wide, usually matt, often pruinose:

Spores brown, 1-Septate (PHYSCIACEAC) .......cocveeeeeieieeieeieeieeieeieeeeaeeeee e ese e nsenees 26
Thallus yellow-green, grey or brown, lobes from 1 mm to several centimetres wide, usually

+ shiny in younger parts, rarely pruinose; spores colourless, simple (Parmeliaceae) ............. 32
Lobes strap-like, erect, elongated and narrowly linear, lower cortex absent ...........ccccccoeereenen. 27
Lobes rounded or if linear, branching regularly, adnate, forming rosette-like thalli ................... 28
Lobes grey-green to white; thallus K+ yellow (atranorin) ...........cceceeevevvevvenieniennennns Heterodermia
Lobes pale to dark brown; thallus K— ........ccooiiiiiiinieeee Anaptychia
Thallus whitish to bluish grey, maculate and sorediate or with isidia or lobules ....................... 29
Thallus grey brown to brown, €mMAaCUIAte ...........ecirueiririeiiieieee e 30
Upper cortex and hyphae running parallel to the upper surface (microscope) ......... Heterodermia
Upper cortex and hyphae with a cellular structure (MiCrOSCOPE) ...vevveeveereerveieierierierieeienns Physcia
Thallus + loosely appressed to substratum, lobes pruinose at tips .........cccceeeeveereereennenne. Physconia
Thallus closely appressed to substratum, lobes not pruinose at tips ........cceceveevererereereerierienns 31
Rhizines abSent OF SPATSE .......cc.eeveeieierienieniinieeteeiieiieieieie st eneene Hyperphyscia adglutinata
RRIZINES NUMETOUS ....ovvevveieiieieeiieiietiee ettt ettt ettt st eee et eseeneenaenaessenneas Phaeophyscia
Thallus lobes brown throUZhOUL ...........ccoiiiiiiiiiiii e 33
Thallus lobes yellow-green, green to grey-green or Whitish ..........cccccoevinininiieiieiieienieneneee 42

Thallus erect, + tufted .........cccooeevvevennennnen.
Thallus adnate to loosely overlapping

Thallus lobes strap-shaped or <2 mm wide, not closely attached to substratum ............... Cetraria
Thallus lobes rounded, overlapping or, if narrow, closely appressed .........c.ccccevevenicnieneneneenns 35

Lobes bilaterally Symmetrical .........cccevverierierieninenieieieieieieiese s Cornicularia normoerica
Lobes with distinct upper and lower surfaces Tuckermanopsis chlorophylla

Rhizines absent, lobes contorted and closely adpressed to substratum .. Allantoparmelia alpicola
Rhizines present at least in the centre of the thallus, lobes loosely to closely attached to
the SUDSIATUIN ...ititiiieiieie ettt ettt sttt et nees 37
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37(36)

38(37)

39(38)

40(39)

41(40)

42(32)

43(42)

44(43)

45(42)

46(45)

47(46)

48(47)

49(48)

50(48)

51(50)

52(50)

53(52)

54(47)

Lobes with globose pycnidia along the margins ...........c.ccoeceveiiennincnennns Cetrariella commixta
Lobes without globose pycnidia along the Margins ..........c..cceeeveereineneieneoineneeneeesee e 38
Thallus with discrete blackish convex ‘soralia’ (clustered isidia); on rock .... Melanelia disjuncta

Thallus without discrete blackish soralia, but sometimes with irregular clusters of isidia
or pale-coloured soralia; SUDSIIata VATIOUS .......cceeeerieieieieiinieniieteeteeeeeeeeteseesreseeeseeneeseeneens 39

Medulla UV+ white, SAXICOLOUS .....ccviiiiiiiiiiiciieeeeeeeeee e
Medulla UV—, corticolous or saxicolous

Medulla C+ red (16canoric acid) ........couevverueriererenieiieieieiee e
MEAUITA Cm ittt

Medulla Pd— (without lichen substances in British material); lobes flat to concave . Melanohalea
Medulla usually Pd+ yellow or red; if Pd— than with convex lobes and whitish punctiform
PSCUAOCYPREILAC ...ttt Melanelia

Pseudocyphellae present on upper surface, punctiform or effigurate ...........ccocoeveieieiiicncnene 43
Pseudocyphellae absent

Pseudocyphellae effigurate ...........cccooeiiiiiiiiice e Parmelia
Pseudocyphellae PUNCHIOT ........ccoouiriiiiiiiiicice e 44
Lobes overlapping with wavy crisped margins and marginal soralia ..........c.ccccocecvvcneurnnee Cetrelia
Lobes with soredia developing from laminal and marginal pseudocyphellae ................. Punctelia
RhOiZINES @DSENL ....einiiniiiiiieiieieeieeie e Brodoa intestiniformis
Rhizines present (at least in the older part of the thallus) .........ccccevveviiriienieiieeeeee, 46
Rhizines branched dichotomous or squarrose (simple rhizines may also be present)

.............................................................................................................................. Hypotrachyna
Rhizines simple (0r at MOSt fOrKed) ......oocveievieiiiiiciciecee e 47
Thallus closely appressed t0 SUDSTIAtUM ........coueuiriiiiiiieiieieee e 48
Thallus not appressed to substratum with loosely overlapping 1obes .........cccccevereviriniiieiennnn. 54
Lower surface pale tan to WHIte ..........cccoeiriiiiieieieieeesieee ettt naens 49
Lower surface dark brown to black .........cccooieiiiiiiiiiiiiiee e 50
Thallus grey-white, K+ bright yellow, densely isidiate .............cccccevererenene Imshaugia aleurites
Thallus yellow-grey to greenish yellow, K— or K+ faintly yellow, with conspicuous

1aminal SOTEAIA .....c..eovevieiiiiiiriieiieee e Arctoparmelia incurva
Thallus yellow-green or yellow-grey (usnic acid in COTtEX) .....oouererererererieieieierienieneeereeneenes 51
Thallus grey or blue-grey (without usnic acid i COTTEX) .....evveurruiriruirieiaiieieeeieteseeie e 52
Medulla Pd—, UV+ white (divaricatic acid) ........ccoceverinieiniiiienenicnenene Parmeliopsis ambigua
Medulla Pd+ orange UV— (stictic acid) ....ooevverrereerieieieieieieniesenns Xanthoparmelia mougeotii

Thallus without cilia on the margins; soralia present; medulla UV+ white (divaricatic acid)

................................................................................................................ Parmeliopsis hyperopta
Cilia present in axils and/or on the apices of lobes; soralia absent; medulla UV—...................... 53
Cilia abundant also on apices 0f 10DES .........ccoviviriieiiiieice e Parmelinopsis
Cilia mainly restricted to 10De axils ......ccocieieieiieriirieieceeeeeee e Parmelina
Thallus grey-green (USNic acid aDSENL) ......ecveeuieiiiirieieieieiee ettt sre e ereenaens 55

Thallus yellow-green (USNIC aCid PIESENL) ......evevervierietierieieieeeiesie e ste et et eseeseeee e seesse e enas 59
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55(54)

56(55)

57(56)

58(57)

59(54)

Generic Key

Thallus lobes very small, 0.3-0.5(-1.5) mm Wide ........cccoeverrererircireereiennnns Candelaria concolor
Thallus lobes more than 2 mm wide

Lower surface strongly veined and wrinkled
Lower surface not strongly wrinkled

Lower surface pale tan to White ............ccoeiveiieniniieseceseceeee

Lower surface dark brown to black .............ooeiriiiiiiiniiiiec e
MEAUILA CH TEA ittt sttt eee e Hypotrachyna
MeEAUILA C ettt nean Parmotrema
Thallus with discrete or pustular SOralia ............ccooeeeiiiiiieneieeee e Flavoparmelia

Thallus without soralia; isidia sometimes present Xanthoparmelia

Generic Key 2b - Squamulose or Placodioid Lichens.

1

2(1)

3(2)

43)

5(4)

6(5)

73)

8(7)

9(8)

10(9)

Thallus of pale green-grey (dark green when moist), & rounded squamules, with a white
margin when young; fruiting body a yellow-white mushroom (basidioma)
....................................................................................................... Lichenomphalia hudsoniana
Thallus and fruiting body various, never a MUSNIOOM .........ccceovererieieieieieieriese e 2

Squamules shell- or ear-like with raised, sorediate margins, glaucous to green-grey

Perithecia present, mostly + immersed; photobiont GrEen ..........cceverririeieieieieiesieseee e e
Apothecia present, emergent or sessile, or fruits absent; photobiont green or blue-green

Hymenial photobiont cells present
Hymenial photobiont cells absent

Squamules minute, 0.05-0.3(-0.5) mm wide; ascospores muriform; asci 2- or 8-spored
.......................................................................................................................................... Agonimia
Squamules small to medium, 0.5-4(-7) mm wide; ascospores simple or septate; asci 8-spored ... 6

ASCOSPOTES STMPLE ...ttt eb et Catapyrenium
ASCOSPOTES 1-SEPLALE .....evienieiieiiteeieeie ettt ettt b bttt be bt Placidiopsis

Photobiont blue-green; thallus blue-grey, brown, black-green, blue-black or black,

sometimes gelatinous and swelling When Wet ..........cccoovevevereneieeeeieieeeeeee c.f. Key 6f
Photobiont green; thallus white, grey, green, yellow-green or brown, not gelatinous or
SWEIIING WHEN WET .....cviiiiiiiiiiiii ettt 8

Thallus of appressed or ascending, individual squamules, overlapping or + dispersed, not

forming radiating and elongated marginal IoDes ............cccoreiriiieinieniiinc e 9
Thallus + forming rosettes or placodioid when =+ crustose in centre with distinctly elongated

radiating marginal 10DES .......c.ccueriiriiiiiieieieieet et 33
Asci 50- to 300-spored; ascospores minute, 3-6(-13) X 1-3(-6) UM ...cocvevverrererenennenne Acarospora
Asci to 8-spored; ascospore size various; or thallus Sterile ...........coceoeverenenienenninieeees 10
Thallus sorediate or with clusters of coarse, irregular, isidia-like protuberances ....................... 11

Thallus without soredia and 1SIAIA ............cceevuiiviiiiiiiie e 19



Generic Key 49

11(10)

12(11)

13(12)

14(13)

15(14)

16(13)

17(16)

18(17)

19(10)

20(19)

21(20)

22(20)

23(22)

24(23)

25(24)

26(25)

Thallus microsquamulose, squamules to 0.3 mm wide, green; with isidia-like structures
.......................................................................................................................... Phyllopsora rosei
Thallus with wider squamules, generally N0t e .........ccoereirieirineiieieeee e 12

Squamules + ascending, at least at edges, often + elongate, margins frequently incised,

small podetia frequently PrESENt ........cccceeieirierieieieieeeee ettt Cladonia
Squamules + closely appressed to substratum, mostly rounded, with + entire margin;
podetia absent (SE€ alSO BACOMYCES FUFILS) ..oveeveeueeeieeieeieieieiesiesieeeeteeieesaesaeaesse e ssesseeseeseeneas 13

Squamules C+ red
SQUAMULIES C ..ttt ettt ettt b e bt et e e st e st enb e beeb e et e eteebeeneeneeneens

Squamules irregular, clusters of coarse, irregular, isidia-like protuberances present on
UPPET SULTACE ..ttt ettt Trapeliopsis wallrothii
SQUAMULES SOTEAIALE .....eeveerienieiiitieii ettt ettt ettt st et e sae st et e et e e sesseebeeseeneeneenes 15

Squamules orientated in one direction, overlapping, the margin and lower surface
sorediate; thallus brownish, Pd—...........ccccooviniiiniiiiiicccee Hypocenomyce scalaris
Squamules radiating; thallus whitish, Pd+ yellow Pycnora leucococca

Squamules peltate, with a conspicuously darker central area; ascospores (1-)3- to 5-septate
................................................................................................................................ Stereocaulon
Squamules not peltate, without a darker central area; ascospores simple or 1-septate ............... 17

Thallus + uniformly covered in coarsely granular soredia; ascospores 1-septate; on

COASLAL SOTL .uviiiiiiiieiieiieee et Solenopsora vulturiensis
Soredia lip-shaped, + restricted to marginal soralia; ascospores simple; on peat or wood .......... 18
Cortex Pd+ red; on coniferous wood ...........cccceceveveneneneninniennns Hypocenomyce anthracophila
Cortex Pd—; on peat or TOtHNG WOOM ......eceeieieieieiisie et Trapeliopsis

Squamules + ascending, at least at edges, often + elongate, margins frequently incised,;

often green; small podetia frequently Present .............coeceveoinerieinerinencenerineneeeene Cladonia
Squamules + closely appressed to substratum, mostly rounded, with + entire margin;

POACLIA ADSEIIL ...ttt ettt ettt ettt et s et ettt et et e eteeteeneereeneenaennens 20
Thallus 0n WO OF DATK .....cueuiiiiiiiiiiicie e 21
Thallus 0N TOCKS O SOTL.......eutiiiiiiiiitieiieiee ettt 22

Squamules very small, to 0.5 mm, granular, shiny; apothecia dark brown, ascospores

SIMIPIE 1.ttt ettt ettt ettt ettt et e e beebeeaeeneesaenaenes Protoparmelia ochrococca
Squamules mostly >0.5 mm, bullate or flattened, matt or shiny; apothecia black;

ascospores SIMPle t0 1(=3)-SEPLate .......cerveerieirieieiieeee e Hypocenomyce
Thallus with schizidia; squamules minute, forming a + continuous crust .................... Baeomyces
Thallus without schizidia; squamules VAried ...........ccoceverereneiiieeieieieeeeee e 23
TRAITUS CH TEA 1.ttt saeenean Trapelia glebulosa
TRAIIUS € otttk ettt ettt ettt 24
Thallus with lip-shaped soralia on lobe ends; on peaty turf or wood ..........cccceeveeenne Trapeliopsis
SOTAIIA ADSENIL ...ttt 25
Apothecia without a thalline MArin ............cecooeoiiiiiiieee s 26
Apothecia with @ thalline MAargin ..........ccoecieieieiieiierierese et 31
ASCOSPOTES STIMPLE ...ttt sttt ettt ettt et e e beete e st esaesaessesessesseeseeneeneeneensenean

Ascospores 1- to 5-septate or muriform
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27(26)

28(27)

29(26)

30(29)

31(25)

32(31)

33(8)

34(33)

35(34)

36(35)

37(36)

38(36)

39(38)

40(33)

41(40)

42(41)

43(40)

Generic Key

Ascospores nearly globose; on siliceous TOCK ........ccocereiririririeiiiieeeeeeceene Schaereria
Ascospores ellipsoid; on soil or limestone

Apothecia brown-black; on soil amongst limestone rocks
Apothecia dark red-brown; on acid soil, montane

Psora & Romjularia
Lecidoma demissum

Ascospores pale brown, MUfOrM ..........ocoieiiiiiineeeeee e Lopadium
AscoSpOres COlOUrIEss, 1= 10 S-SEPLALE ....c.evveruierierieeieiieieierieeie et eee e ere et sresae s saeneennas 30
Paraphyses free, each with a distinct swollen apical cell, covered by a pigmented cap ..... Toninia
Paraphyses conglutinated, Without Cap ........c.cceceeieieiieieninirieeeeeeeee Bilimbia lobulata

Thalline margin + granular-crenulate, thallus minutely granular-squamulose; cephalodia

present, at times INCONSPICUOUS ......eevrevrereeieierierieriesiesreeseeseeseessesensessesseenes Psoroma hypnorum
Thalline margin smooth; thallus with appressed, + overlapping squamules ............cccceevevenenne. 32
Squamules yellow-grey or grey-green; ascoSpores SIimple ...........ccveeeeenernenneennes Squamarina
Squamules grey-brown; ascospores 1-Septate ..........cccevererererereeeeeenes Solenopsora holophaea
Thallus sorediate, leprose or with irregular, isidia-like protuberances ...........c.ccccoceoveereinencnnne 34

Thallus not sorediate, without irregular, isidia-like protuberances

Pink-grey cephalodia present on Upper SUIfaCe ..........ccovvvieieieierienieeeeee e
Cephalodia @DSENL .......cocuiriiiiiiiiic ettt

Thallus SUITACE IEPTOSE ....cuveviiiiiiiiieiieieeeee e
Thallus SOrediate OF ISIAIALE .....cveveiieiierietietieti ettt sttt ettt b et e eaeeteeaeessessessesseses

Thallus C+ red

ThAITUS Cr e
Soralia developing from the sides of areoles or cracks in the thallus ........... Trapelia placodioides
Thallus with clusters of coarse, irregular, isidia-like protuberances ........... Trapeliopsis wallrothii

Thallus K+ yellow, thallus pruinose, with distinct lobes closely contiguous for most
of their length; apothecia without a thalline exciple .......c.ccocccevernincncnnns Diploicia canescens
Thallus K- ; thallus non-pruinose; apothecia with a thalline exciple ...........cocecveniinicincnnee. 39

Thallus lobes corticate; soralia discrete; thallus greenish to brown ...... Hyperphyscia adglutinata

Thallus not corticate; soredia irregular and confluent; thallus whitish .......... Caloplaca teicholyta
O SOIL ettt 41
OM TOCKS ...ttt 43

Thallus green when wet, pale brown when dry; flattened papillae present towards centre;

apothecia rare, + stalked; on acid 01l ........cocevereiiiiniiniiiee Baeomyces placophyllus
Thallus + white, or white-pruinose; without papillae; apothecia frequent, sessile; on

CALCATEOUS SO .ttt 42
Apothecia without a thalline exciple; ascospores brown, 1-septate ..................... Buellia asterella
Apothecia with a thalline exciple; ascospores colourless, simple ............... Squamarina lentigera

Thallus + crustose with elongated marginal lobes; apothecia immersed; asci >200-spored;
thAITUS CH TEA vttt ettt sb e b e sbeereesaesaesaeneens Sporastatia
Thallus squamulose, apothecia sessile; asci <8-spored, thallus C—...........ccoecveieieierienenieiieeene 44
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44(43) Ascospores 1-septate; on limestone and coastal Serpenting ............cceeveeverveeeeeeeeennnne. Solenopsora
Ascospores simple; on a range of substrata, especially nutrient enriched rocks and
building mMaterials ........ccevereririeieieeee e Lecanora (placodioid species)
GENERIC KEY 3
Crustose with Perithecioid Ascomata
Synopsis
1 Photobiont @ CyanobACIEITUN .......c.eveieriiriieiietieieeie ettt sttt eaessessesae e 2
Photobiont a green alga, Or @DSENT ...........eoieiieiiiieieeee s 7
T(1)  ASCI WIth S8 SPOTES ...euviiiiiiiieiieiieieste sttt ettt ettt ettt ettt eseeseeneeneens 8
Asci with (1-)2-8 spores ....... e 12
12(7) Ascoma wall not carbonized .................... . 13
Ascoma wall carbonized at least in part .. . 32
32(12) Ascospores SImple, CllIPSOIA .....eovirvierieieieieieriereee ettt 33
Ascospores septate, rarely simple and then narrowly fusiform ............cccoevveieieiennnne. 34
34(32) Ascospores transversely septate
ASCOSPOTES MIUITIOTIIL «.c.evviiiiiiteieteit ettt ettt
1 Photobiont @ CYaNODACTEIIUI .........c.eiuiiitiiieiieieiete ettt ettt eee e 2
Photobiont a green alga, Or @DSENL ......c..oiiiiiriiriiiieiieieieee e 7
2(1) Ascospores 1-septate; all parts of hymenium I—, hamathecium of branched and anastomosing
interascal filaments (when ascospores 3-septate cf. Petractis clausa)
Ascospores simple; thallus and hymenium Various .............ccceceveoireriiineinineineneneeneeeene
3(2) Thallus of small globose or flattened squamules up to 0.5 mm diam., connected to the
base of the ascoma by thick-walled, dark hyphae; on dead bryophytes or plant debris
in MONtane habitats .........ccoecevieieiiieieieeceeeceee e Frigidopyrenia bryospila
Thallus a continuous, patchy, or cracked crust, not connected to base of ascoma by dark
hyphae; on wet or calcareous rock or sand, or in marine habitats .................... Collemopsidium
4(2) Photobiont Calothrix filaments or loose chlorococcoid Cells ........coviririeieiieiieieieieieeseceene 5
Photobiont gloeocapsoid, surrounded by reddish el ........c..cocoviiiiiiiiininiieecee 6
5(4) Photobiont Calothrix fllamMEnts .............cccceevieierierienere et Porocyphus
Photobiont loose chlorococcoid cells ........coeiierieireiieneiiceee. Pyrenocarpon thelostomum
6(4) Hamathecium of simple to branched and anastomosing interascal filaments, periphysoids
ADSENL; ASCT VATTOUS ..vivivievieiiesiesietestestesteeseeseeseessessesessessesseeseeseessessessessessessessessessenns Pyrenopsis
Hamathecium comprising a zone of periphysoids near to the ostiole; interascal filaments
either absent or inconspicuous and much shorter than the asci; asci thin-walled
................................................................................................................ Cryptothele rhodosticta
7(1) ASCT WIth 8 SPOTES ...ttt ettt b e bttt et es e es e et et ettt ebeeneas
Asci with (1-)2-8 spores
8(7) Photobiont trentepohlioid; hamathecium of mostly unbranched interascal filaments and of
periphyses; hymenial gel I- or almost; asci thin-walled, ascospores 0-3(-5)-septate,
size in the range 10-20 UM 10NG ...ocvevviiieiiieiiiecceceeeee e Thelopsis
Photobiont not trentepohlioid, OF @DSENL ..........cceiirieiiiiieiei et 9
9(8) ASCOSPOTES DIOWI, 1-SEPLALE ...evivieiieiieiieieieie ittt ettt ettt saeseeeee e Muellerella

(lichenicolous fungus, one possibly lichenized, not treated)
Ascospores colourless, 0- t0 1-SEPLALE ......c.eeieiiriiriiriitieieiiet et 10
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10(9)

11(10)

12(7)

13(12)

14(13)

15(13)

16(15)

17(16)

18(16)

19(18)

20(19)

21(18)

22(21)

23(21)

24(23)

25(15)

Generic Key

Exciple without dark pigments, yellow-green vulpinic acid derivatives sometimes present,

as a pruina on thallus or ascoma, or within the exciple ........ccccvevveviereririnieienene. Thelocarpon
Exciple with dark pigments, vulpinic acid derivatives abSent ............cccoceeevereniiincenenieeneees 11
Ascospores simple; hamathecium without interascal filaments ............. Trimmatothele perquisita
Ascospores 1-septate; hamathecium with thin interascal filaments .........c..cocecevieninenens Epigloea
Ascoma wall N0t carbONIZEd .........c.ceviiiiiiiiiiiic e

Ascoma wall carbonized at least in part

ASCOSPOTES STIMIPLE ...ttt ettt b et ettt e et et sb et et ne e st eneeneenean 14
ASCOSPOTES SEPLALE ...eeuveentieiiieiie ettt ettt ettt ettt ettt st e bt e sbe e b e e bt et e et e eateestenstesbeeseeenbeentean 15
Ascospores thin-walled; thallus often with cephalodia ...........cccccceeuenns Coccotrema citrinescens
Ascospores with thick, layered wall; without cephalodia ............cccoeieieieiieiirienineene Pertusaria
Ascospores transversely septate or with occasionally a few longitudinal septa ............ccccceceeee. 16
ASCOSPOTES MUITTOTTIN ....evivieiieiieiieteete ettt ettt ettt ettt et eseeaebesseeseeseeseesaensensesessensessesseans 25
ParaphySEs @DSENL .....cuveuieieieiisiiciieiieietiet ettt ettt et ete et sa e s s bt teene et st ent et ensenseere e 17
ParapNYSES PIESEIL ..e.veeveeiieeieiitietietieteeteettet et et et et e ete e e eteeseeseessessessessesseeseeseessessessensassessessensanns 18
Thallus thin, superficial on living leaves, composed of a weft of brown, branched hyphae

with cells mostly 8-22 x 3-6.5 um, often constricted at the septa ...... Phylloblastia inexpectata
Thallus cells often with minute papillae; on bark, wood, soil, or on thin soil or bryophytes

OVET TOCK .ttt b e bbbt ettt ettt bbb b Psoroglaena
Paraphyses branched or even anastomosing and often agglutinated ...........c.ccocevenenniniinenenne. 19
Paraphyses SIMPLE, 18X ....cuiiiiiiiiiiie ettt 21
Paraphyses anastomosing, not agglutinated; ascoma wall bright blue-green, K—, N+ red

............................................................................................................. Cercidospora discolorella

(not treated, although possibly lichenized)

Paraphyses branched, agglutinated; ascoma wall with whitish to brown colours ...........c..cc..c.... 20
Ascospores fusiform, remaining coOlOUTIEss ..........ccceveriririirieieieieeseeeeeeeeeen Enterographa
Ascospores clavate, becoming Drown ...........ccecevvevierereeeeeeierieiennn Peterjamesia circumscripta

Periphysoids present; hymenium in a layer; ostioles becoming wide open, especially when
WELEEA ..tttk ettt n e
Periphysoids absent; hymenium filling the whole ascoma; ostioles remaining tiny

Thallus firm, ascomata in section without angular cells near the ostiole ..................... Thelotrema
Thallus often inconspicuous, ascomata in section with angular cells near the ostiole ..... Ramonia
Ascospores ellipsoid, 1- to 3-septate; algae with gelatinous sheath ... Epigloea
Ascospores fusiform to filiform; algae trebouxioid or Trentepohlia .............ccccccocevceviniiecncnne. 24

Photobiont trebouxioid or Trentepohlia; ascospores multiseptate, long and narrow; asci without

a 1efractive 1iNg N the APEX ....eoiiieieieieie e Belonia
Photobiont Trentepohlia; ascospores generally 3- to 9-septate, sometimes multiseptate; asci
sometimes with a chitinous ring in the apeX ...........ccoeviririiiiniinineeeeec e Porina

Periphysoids present; hymenium in a layer; ostioles becoming wide open, especially when wetted
...................................................................................................................................................... 26
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26(25)

27(25)

28(27)

29(28)

30(28)

31(30)

32(12)

33(32)

34(32)

35(34)

36(35)

37(36)

38(37)

39(38)

40(38)

41(40)

Thallus firm, ascomata in section without angular cells near the ostiole ..................... Thelotrema
Thallus often inconspicuous, ascomata in section with angular cells near the ostiole ..... Ramonia

Ascomatal wall bright green, K—, N+ red; on smooth bark ............cccoecevieiiiiinenne. Mycoglaena
Ascomatal wall shades of brown, reddish or green-brown, but not bright green ....................... 28

Ascomatal wall pallid to reddish, ascospores with pointed to acuminated ends ....................... 29
Ascomatal wall shades of brown or green-brown, ascospores rounded ...........cccoevevererereenenens 30

Photobiont green, not trentepohlioid ...........cccovceviviiirieiienieieeceeeeee Paranectria oropensis
(lichenicolous fungus, not treated)

Photobiont trentepohlioid ............ccceveriririiiiiiieieeeeee e Belonia nidarosiensis

Photobiont trentepohlioqd ..........cccccieieieierierieieseee e Leucocarpia biatorella
Photobiont green, not trentePORIioid .........c.covevieririiieieieieee e 31

Ascus wall K/I+ blue, apex with a darker staining internal structure; hymenial gel I+ red,

K/I+ blue (hemiamyloid) ......coeiiriiiieiiieieieese e Protothelenella
Ascus wall and hymenial gel I— ... Thelenella
Ascospores SIMPIe, CIIPSOIA ...cvivierierieiieieieieriese ettt esaesresaeeseeseens

Ascospores septate, rarely simple and then narrowly fusiform

Hamathecium of periphyses and periphysoids only (lining the ostiolar canal and upper part of
centrum), interascal filaments absent; hymenial gel I+ red (blue at very low concentrations

0f 10dINE), K/TH DIUE ..ottt Verrucaria
Hamathecium at least partly comprising interascal filaments; on soil ........ Thrombium epigaeum
Ascospores transversely septate
ASCOSPOTES TIUTTIOTIIL ...ttt sttt ettt
Ascospore wall brown at Maturity .........cccceceeeeierienienineneneneneeeeeene

Ascospore wall colourless at maturity, only brown when over-mature

ASCOSPOTES 1=SEPLALE ...eeeeeieiietieieeit ettt ettt et ste et e et e bt es e et e st e enteenaesseeeneenseenseenseenneennes 37
ASCOSPOTES At 1€AST 3-SCPLALE ....eeveevieuienienieieeie ettt ettt ete ettt e st e sbesbeeaeeseeneeneenean 43
Ascomata united below a common involucrellum; hamathecium of pseudoparaphyses

with lumpy outline; not lichenized; on AMus .........cccooveveviniiinnniiienne. Tomasellia diffusa
Ascomata not united under a common involucrellum (exceptionally a few ascomata
CIUSTEIEA) 1.ttt ettt ettt ettt et et et e b et e b e eteeteesaesaessessessesseeseeseeseessansensan 38
Growing on (1lichens 0N) TOCK ..........cieirieiiieieie ettt ettt eneas 39
GIOWING 0N DATK L...etiiieiiieee ettt ettt ettt s eaeas 40
ParaphySes aDSENL ........cveiiriiriiriiiieiecet et Endococcus
(lichenicolous fungus often thought to be a lichen; not treated)
Paraphyses present, branched ............ccoceevieieriiniininicieeeeee Lichenothelia renobalesiana
(lichenicolous fungus often thought to be a lichen; not treated)
On rough bark or smooth dead bark; wall brown to black; not lichenized ............ccccocevcerininnee. 41
On smooth, living bark, mainly branches; wall green to brown ...........c.cccceeeveiierinenencncnenne. 42
Ascomatal wall without angular cells .........ccocoeievievierienenirieeeceeee Peridiothelia (not treated)

Ascomatal wall with angular cells ..........ccccovererereninieieiennen Kirschsteiniothelia (not treated)
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42(40)

43(36)

44(43)

45(44)

46(44)

47(46)

48(35)

49(48)

50(49)

51(50)

52(51)

53(48)

Generic Key

Ascospores in the range 13-21(-25) um long, distinctly brown at maturity; hymenial gel

TEE VIOIEL - Mycomicrothelia
Ascospores in the range 27-40 um long, at most pale brown at maturity; hymenial gel
AIWAYS L oo Mpycoporum antecellens

Ascospore walls strongly and unequally thickened, so that the lumina appear angular or
lenticular in optical section, 3-septate; hamathecium of more or less unbranched
interascal filaments (paraphyses) and periphyses; always on bark ..........c.cccccvevveruennenne. Pyrenula
Ascospores not angularly thickened ............cocooiiiiiiiiieieeeeeeeee e 44

Growing on (lichens on) rock
GIOWING 0N DATK ...ttt st

Thallus black; not lichenized ..........c.ccevvevieveniiinicieieiens Lichenothelia convexa (not treated)
Thallus not black; lICheniCOIOUS ..........oooviiiiiiiiiiecie e Phaeospora
(lichenicolous fungus often thought to be a lichen; not treated)

Ostiole shortly linear; ascospores more than 3-septate; not lichenized
..................................................................................................... Navicella pileata (not treated)
OSHI01E PUNCHITOIIIN ..ottt 47

Ascomatal wall thick, cells invisible; on old bark; ascospores 3-septate
........................................................................................................ Lithothelium phaeosporum

Ascomatal wall thin, cellular; mostly on young bark; ascospores 3- to 7-septate ........ Eopyrenula

Ascospores very narrowly ellipsoid to filiform, 5-85 times as long as wide, 1.5-4.5 um

wide, simple or 1- to multiseptate; always on bark ..........ccccooeveiiiineiiiiiiee e 49
Ascospores broadly to narrowly ellipsoid, 2-5 times as long as wide, 1- to multiseptate
OF TIUTTTOTIN ..ottt ettt ettt ettt et e et et e ebe e b e eseeseeneensensesenseeseeseeneaneenean 53

Hamathecium without interascal filaments; ascospores sometimes dumb-bell-shaped;
OT1 TOCK ittt ettt b e bbbttt et e bt e st s benbe e Sarcopyrenia
Hymenium with interascal filaments; ascospores never dumb-bell-shaped; on bark .................. 50

Hymenial gel K/I+ deep blue; hamathecium of smooth, branched and anastomosing
interascal filaments 1.5-2 pm wide (paraphysoids); periphyses present in ostiolar canal;
ascospores filiform, 7- or more septate; ascomata solitary, not united under a common
INVOIUCTEIIUM ..ot Rhaphidicyrtis trichosporella
Hymenial gel K/I— or K/I4 DIUE-ZIEON ...c..eouviuiiiiiiiiitiiiieiteieeiceeeeestese e 51

Ascus functionally unitunicate, thin or slightly thickened at apex; periphyses sometimes
present in the ostiolar canal; hamathecium of smooth, sometimes branching and anastomosing

interascal filaments 1.5-2 pm wide (Paraphyses) ........cccceeeeeeeeeerienierienienienennens Cresporhaphis
Ascus with two functional wall layers, fissitunicate; hamathecium of pseudoparaphyses or
paraphysoids; periphySes aDSENL ........cc.cieririiririiieieieeeeee et 52

Hamathecium of branched, anastomosing, frequently septate interascal filaments, constricted
at the septa (pseudoparaphyses); ascospores 1- to 5-septate, ¢. 5-30 times as long as wide
................................................................................................................................. Leptorhaphis
Hamathecium of anastomosing, narrow interascal filaments, not constricted at the septa
(paraphysoids); ascospores 5- to 14-septate, c. 30-80 times as long as wide
............................................................................................................ Celothelium ischnobelum

Ascospores with consistently 5 O MOTE SEPLA .....eveververiereiiiieiieieieiei et 54
ASCOSPOTES 1-3(-4)-SCPLALE ..eveevierienienieieteetiete ettt et et et et e stestestesseeseeseeseeneensesesseeseeneeneeseeneensenes 56



Generic Key 55

54(53)

55(54)

56(53)

57(56)

58(57)

59(57)

60(59)

61(59)

62(61)

63(62)

64(62)

65(64)

Hymenium absent; ascospores predominantly c. 7-septate, narrowly ellipsoid, 3.5-6.5 times
as long as wide; involucrellum absent, exciple dark more or less throughout
............................................................................................................... Normandina acroglypta
Hymenium present

Ascospores at one end strongly pointed into a tail; not lichenized ........ Rebentischia (not treated)
Ascospores not strongly asymmetrical; lichenized ............ccocevievivinininiieieieeeeee Strigula
Ascomata with stiff black hairs ..........ccccooceiiiiniiniiiie Antennulariella lichenisata
Ascomata WIthOUL DAITS ......coiuiiiiiiiiiiiiceeice ettt et e 57

Ascomata united below a common involucrellum; ascospores 1- to 3-septate, colourless or
brown; hamathecium of pseudoparaphyses with lumpy outline; not lichenized; always on bark
................................................................................................................................................... 58

Ascomata regularly circular or broadly ellipsoid in outline in surface view; ascospores 3-septate
when mature, colourless (a few old spores may be brownish) ................. Tomasellia gelatinosa

Ascomata elliptical or irregular in outline in surface view; ascospores 1-septate and colourless
when mature (a few old spores may be 3-septate and/or lightly browned) ............ Mycoporum

Hamathecium without interascal fllaments ...............cccoooiiiiiiiiiiiic e 60
Hamathecium with interascal fllaments ............c..cccooviieiiiiiiiiiiecce e 61

Ascospores constricted at the septum; upper cell larger than lower cell; ascospores < 7 um wide

.................................................................................................................................... Stigmidium
(not treated; lichenicolous fungi although at least one species, S. marinum, may be lichenized)
Ascospores not constricted; cells not markedly uneven; broader ............c.ccooeveneinnnenn. Thelidium

Ascospores (in water mounts) with a warty perispore which disintegrates in K; ascus with
a convex structure in the apical Wall ..........ccccveieriiriiiiiicieieeeee e Acrocordia
Ascospores not warty; ascus variously thickened at apex, but without such a structure ............. 62

Hamathecium of interascal filaments (paraphysoids) which are mostly unbranched except

adjacent t0 the EXCIPIE .....eiiiiiiiiiie s 63

Hamathecium of interascal filaments which are usually branched and anastomosing (rarely
absent, and then PeriphySes PIrESENL) ........cvuerverrerrieieieieieieiestesteereereeseeseesessessessesseeseeseeseeneas 64
On bleached wood, not lichenized; ascospores symmetrical, not constricted ............ Exarmidium
(not treated)

On other substrata, lichenized with Trentepohlia; ascospores asymmetrically septate; often
constricted; 1-septate spores sometimes disarticulating into part-spores within the ascus;
ascus with a narrow ocular chamber; macroconidia subapically inserted on the
conidiogenous cell, 0- to several septate, sometimes with gelatinous appendages ........ Strigula

Involucrellum more or less cellular, not containing bark cells ..........cccooceveniniiininienineee. 65
Involucrellum of compacted hyphae and often with layers of bark cells; hamathecium of
slender or lumpy, branched and anastomosing pseudoparaphyses, or (rarely) interascal
filaments absent and then periphyses present; ascospores 1- to 3-septate, the first-formed
septum generally at or above the middle of the spore; perispore absent or present;
TIChENIZEd OF IO ...ttt 66

Ascomatal wall with K+ green/black pigment; hamathecium of slender, branched
and anastomosing pseudoparaphyses; lichenized .............cccocvevvevieveneninienienn. Anisomeridium
Ascomatal wall K—; hamathecium of wider, ¢. 2 um wide, branched but not anastomosing
pseudoparaphyses; not lichenized ...........cccccceveneninnnne. Lophiostoma corticolum (not treated)
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66(64)

67(34)

68(67)

69(68)

70(69)

71(67)

72(71)

73(72)

Generic Key

Ascospores 27-40 x 8-13 um, often becoming brown and verruculose (ascospores

1-septate; involucrellum brown in K) ......cccooiiviiiininininiiiiicee Mpycoporum antecellens
Ascospores <27 um long or <8 pm wide, cOlourless ..........ccoeovrereineininccnenne. Arthopyrenia
Hymenium without interascal fillaments ............ccoooiiiiiiiiiiiiieeeeee e 68
Hymenium with interascal fIlaments ...........c.cooceeiiiiiiniiiieeee e 71
Hymenium containing photobiont Cells ..........cccooeiiiriiiiiiiiereeeeeeee Staurothele
Hymenium not containing photobiont CellS ............coiririririiiiiiieieeeeeeeee e 69

Involucrellum absent; exciple more or less three layered, the outer layer pigmented; ascospores
colourless; cortical cells of thallus sometimes with minute papillae; on bark, soil and

bryophytes (these sOmetimes OVEr TOCK) ....cc.evviviiririiieieieieeesee e Agonimia
Involucrellum present or absent; if involucrellum absent then exciple only one- to two-layered;
cortical cells without papillae; on soil, bryophytes over rock, or directly on rock .................. 70

Ascospores brown, with a distinct perispore (ascospores (18-)22.5-27.5(-31) um long, with
6-15 cells visible in optical SECtION) ....ceeveevreieieierierieeeeeeeeieeenns Merismatium deminutum
Ascospores colourless or brown, but if brown then without a distinct perispore
......................................................................................................................... Polyblastia & Atla

Ascospores brown when mature, large, (57-)70-135(-140) pm long, muriform; hamathecium

of mostly unbranched interascal filaments (paraphyses) and periphyses; ascomata large,

1-1.2 mm diam., ostioles lateral, often joined in groups; on bark ................ Pyrenula hibernica
Ascospores colourless (sometimes faintly brown when old) ..........ccoceeieieiienenenicecceeeeeene 72

Photobiont trentepohlioid; forming a distinct thallus; interascal filaments not or sparsely

branched except adjacent t0 the eXCIPIE .....ovvevveriiiieieieieeee e Strigula
Not lichenized, or at most with an indistinct thallus weakly lichenized with a trentepohlioid alga;

interascal filaments branched and anastomosing (exclusively on bark) ..........ccccecevenenenennene 73
Interascal filaments slender; ascospores With @ PEriSPOre .......cccevverververereeeeeeieieiesiennennes Julella
Interascal filaments lumpy in outline; ascospores without a perispore .........c.cceceverueeueene Cyrtidula

GENERIC KEY 4
Crustose with Stalked Apothecia

There are many fungi with conidia that resemble species with stalked apothecia; their spores originate singly
at the end of hyphae, not inside asci; these are not keyed out here.

1

2(1)

3(2)

42)

5(4)

Apothecia with a dry spore mass (asci disintegrating €arly) ...........cceeveeieievierieriereseneseseeeenns 2
Apothecia without a dry spore mass (aSC1 PETSISTENL) ....cc.erurruieierierierierierereeeeeeeeeieere e 7
Ascospore mass black; ascospore walls dark Brown ............ccoceevevieriiriniiniiiieieieeeee e 3
Ascospore mass green or brown; ascospore walls colourless, green or brown ...........ccceceeeeeeene 4
ASCOSPOTES 1=SEPLALE ...eeveieneieiieeiieete ettt ettt ettt ettt ettt eeaeeseeesaeenbeenneenes Calicium
ASCOSPOTES STIMPLE ...vvveevierienieiiiieieetietiettetete et et e ste e eteesaesaesaessessessesseeseeseeseessensenss Sphinctrina
Ascospore mass green; ascospore walls green with spirally arranged ridges ......... Microcalicium
Ascospore mass brown or pink; ascospore walls colourless or pale brown; ornamentation

VATTOUS .e.teutetiateteteseeteteseeseseete st es e et em e et et eseebe e &4t est et enees e s es e eses e eseaseseebeneeseseseabensese s eneabeneeneseneas 5

Ascospores globose with colourless walls and warted, + cog-like ornamentation; thallus
immersed; photobiont TrentePORLia .............ccueevevvevieeiieieieieieieese e Sclerophora
Ascospores globose, ellipsoid or oblong with pale brown walls, ornamentation various ............. 6
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6(5)

7(1)

8(7)

9(8)

10(9)

11(10)

12(7)

13(12)

14(13)

15(13)

16(15)

17(16)

2(1)

3(2)

4(1)

5(4)

Thallus immersed or usually superficial; photobiont chlorococcoid, Stichococcus or

THVERICPORLIA ..ottt bbb s s enean Chaenotheca
Without algae, mainly on roots .........cceceeeeeeierienenenenenennns Roesleria subterranea (not treated)
Ascospores brown; thallus mainly on twigs, bark, wood, or on lichens ..........c.cccoccevieirinininnnns 8
Ascospores colourless; thallus on rock, soil, peat or rotting wood or debris ...........ccceeveverennens 12
ASCOSPOres 3-Septate at MAUIILY .....eveieieierierierierieeteeteetieteeeae et saessesseeseeseeseeseeneens Stenocybe
Ascospores simple to 1-Septate at MATULILY .....c.erverierierierieeeieieieeeeese ettt se e see e seeeeeene 9

Thallus on living twigs and small branches of deciduous trees (especially Populus)

............................................................................................................................. Phaeocalicium
Thallus on various substrata, but not on living twigs or small branches ..........c..cccceceverinennne. 10
Ascospores simple, globose or ellipsoid with pointed apices and >4.5 um wide ........ Sphinctrina
Ascospores simple to 1-septate, oblong to ellipsoid, <4.5 pm Wide ........ccceecevirerierienieneneene. 11

Ascus apex unevenly thickened; ascus apex penetrated by a canal, visible at least in

semi-mature stages; ascospores simple or 1-Septate ..........cceeveveveeeeieeereenene Chaenothecopsis
Ascus apex unevenly thickened; ascospores sImple .........cccoceverenereneennene Mycocalicium subtile
Apothecia borne on tips of hollow, turgid, simple or branched stalks ........ Pycnothelia papillaria
Apothecia borne on tips of solid, rarely branched stalks ...........ccccoeriiininininiinieeeeceee 13
Apothecia black, EVen WHEn WEL .........c.ccueieieiierieiieieceeteeeiee ettt seeeseeneens 14
Apothecia pallid, pink or brown to 1eddiSh ..........cccoeoiririiieiieieeee e 15
Thallus white, corticate, areolate; ascospores SImple ..........occoeveereeeeennnnenn Pilophorus strumaticus
Thallus various; ascospores 1-to 7-septate ..........cceeerereereeeneneen Micarea (lignaria & prasinella)
Ascospores filiform, multiseptate, over 25 pm 1ong .........cccoeirerenennnnne Gomphillus calycioides
Ascospores ellipsoid, simple to 3-septate, under 25 tm LoNg .......coecvevverieeeieieieieieieieeeene 16
Ascomata under 0.5 mm diam., paraphyses 1aX .........cccooeererieineinieeeeeeee e Vezdaea
Ascomata often larger; paraphyses N0t 18X .......cccccvevierierieriieniieeeee e 17
Hymenium jelly I+ blue; apothecium pink ...........cccoeivieineininieinecceene Dibaeis baecomyces
Hymenium jelly I—; apothecium reddish brown ............ccocevveviereneniniinicieieieeen, Baeomyces

GENERIC KEY 5
Crustose with Lirellate Apothecia

Apothecia lacking true exciple or rarely rudimentary and developed only laterally ..................... 2
True exciple present; PhOtODIONT VATIOUS ......ccuerviriirieriirieiieiieieietesteete ettt ettt sttt eeeeneene 4

Apothecia crowded, immersed together in round-irregular, black, often pruinose stroma

......................................................................................................................... Syncesia myrticola
Apothecia single, not combined in a black, carbonaceous Stroma .........c..cccceeeveveerieneninenennnne. 3
Ascospores 1- to 7-septate, 0void to 0blong-0void .........ccceveriiriiriieieieieieieee e Arthonia
Ascospores submuriform to strongly muriform, ovoid-ellipsoid ..........ccceceverenene Arthothelium
ASCOSPOTES STIMIPLE ...ttt ettt ettt ettt ettt te et se et e e besaeeseeseeseeseessensensensensenseesens 5
ASCOSPOTES SEPLALE OF MUITOTTIL ....iuitiiieiieiieiieiet ettt ettt ettt sbe e 9

Asci 100- to 200-spored; photobiont Trentepohlia; exciple with periphysoid filaments .. Wadeana
Asci 8-spored; photobiont chlorococcoid; periphysoid filaments absent ............ccccccoveeeicncnnnene. 6
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6(5)

7(6)

8(7)

9(4)

10(9)

11(9)

12(11)

13(12)

14(11)

15(14)

16(15)

17(15)

18(17)

19(17)

20(19)

Generic Key

Outer surface of apothecium pale brown; paraphyses simple or sparingly branched .. Xylographa

Outer surface of apothecium black and brittle; paraphyses Various ...........ccceceeeeeeeeieierieneeneenne. 7
On rock; thallus K+ yellow to 1ed .......ccooveieviivienieicieeeeeeeeeee e Lithographa tesserata
On wood, rarely bark; thallus K— ..........ccoooiiiiiiiiiiiieeee e 8
Apothecia narrow with slit-like diSC .......cccevvvevievierieriiririeieeeee, Ptychographa xylographoides

Apothecia angular with expanding diSC ..........cecuerierierinininieieeeeeee e Elixia flexella

ASCOSPOTES 1-SEPLALE ...eveeeeiiiieeiiesieet ettt ettt ettt ettt et et et e eneeeneesseesneesseenseenseenseennens
Ascospores multiseptate or muriform

Hypothecium colourless to brown; ascospores colourless, brown when old, N—; photobiont
Trentepohlia, chlorococcoid or absent; asci with K/I- apical dome ...........cccccueneennee. Melaspilea
Hypothecium dark red-brown; ascospores colourless, grey-green to violet-black when old,
N+ red; photobiont chlorococcoid; asci with K/I+ blue apical dome (Rhizocarpon-type

S FIZ ON) e Poeltinula cerebrina
Ascospores I+ violet, thick-walled, their cells with lens-shaped, round or oval lumina;

hamathecium of simple Paraphyses ..........ccccccveiririiiniiiiine et 12
Ascospores I, with cylindrical or cuboid lumina; hamathecium variable ...........c.ccocceeeveniennene 14
Ascospores muriform, COIOUTIESS ..........cciriiiiniiiiniiiiieere s Graphina
Ascospores multi-transversely septate, colourless 01 NOt .........ccevevevirirenirieneeeneeeee 13

Ascospores distinctly grey-brown when mature, but often remaining colourless for some
time; apothecia flat with inconspicuous, scarcely raised margins and widely expanded

ISCS vttt ettt ettt ettt et te ettt e st et et et e b e te et e e st e st e st et e b e ese et e eseeseeseeseeneensentens Phaeographis
Ascospores not coloured when mature, occasionally becoming brown when old; apothecia

with surfaces becoming longitudinally grooved or ridged and narrow discs ................. Graphis
Ascospores muriform, colourless; not lichenized .................... Gloniopsis praelonga (not treated)
Ascospores multi-transversely septate, colourless Or NOt ..........cceeireiiirieineeereeeeee e 15
ASCOSPOTES DIOWIL ...ttt ettt ettt ettt e et et e b e bt es e e st e st et ebeebeebeeneeneeneenes 16
ASCOSPOTES COLOUTIESS ....ueniiniinieiieitietcite ettt ettt ettt sbe e 17

True exciple black and friable; end cells of the ascospores often markedly paler than
middle cells; not lichenized ...........c.ccevvevieviiriiiieieeeeeeeeeee e Hysterium (not treated)
True exciple not friable; ascospores often becoming rough ...........cccooevivivirieeeiennnn. Opegrapha

Lateral exciple in section well-developed, brown to black
Lateral exciple not developed, N0t COIOUTEd .........ccuevueriiriiriiriieieieieeeee et

Thallus Pd+ yellow; on rock; ascospores 3(-5)-septate ..........ccoeeereeireeanene Lecanactis dilleniana
Thallus not Pd+ Yellow ........coeoiiiieiniiiiicceceeeeeee Opegrapha & Lecanographa

Hypothecium dark red-brown; ascospores 3-septate ... .. Schismatomma graphidioides
Hypothecium colourless Or Pale DIOWI .........ocieuieieieieieieieiesie ettt sie e 20

Ascospores fusiform, remaining colourless ...........cccoceoirereiiniiiieneineeeee Enterographa
Ascospores clavate, becoming brown ............ccceeeeeeeeeeeeienierienennens Peterjamesia circumscripta
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2(1)

32)

4(3)

5(4)

GENERIC KEY 6
Crustose with rounded apothecia

PROODIONE GICEI ...ttt ettt ettt ettt be bt en e st et et ebeebesbeenene
Photobiont blue-green

Photobiont ChIOTOCOCCOIA .......eiuiiiiiiieiieiieieieee ettt s ene e 3
PhotoDIONt THERIEPORIIG ...ttt naens Key 6e
ASCOSPOTES COLOUTIESS ...ttt ettt b ettt et s et e e e bbb b eneeneas 4
Ascospores brown, grey or black when mature ............cccoeceeeeieieienienieneneeeeeeeeeeeene Key 6d
ASCOSPOTES STIMPLE ...ttt ettt b e bbbt et e et estesbenieebeene 5
Ascospores Septate Or MUITTOTIIN «.....c.eoiiuiiiiieiiriciiteet ettt Key 6c¢
ASCE >8-SPOTE ...ttt ettt ettt ettt eee s Key 6b
ASCI L0 B-SPOTEA ...ttt b ettt ettt sttt b e bttt eens Key 6a

Generic Key 6a - Crustose Lichens: apothecia rounded; photobiont chlorococcoid; ascospores colourless,
simple; asci to 8-spored.

2(1)

3(2)

4Q2)

5(1)

Synopsis
1 Apothecia yellow to deep red and K+ purple (sometimes only apparent in sections) ..... 2
Apothecia not yellow to deep red and K+ purple ..........cocoovvereiieiiieneiicceececne 5
5(1)  Apothecia and thallus pale to deep yellow-orange, sometimes green-tinged .................. 6
Apothecia and thallus N0t @S ADOVE ........c.evueieriiriiriiiicieieieeee e 7
7(5)  Ascospores very large, >(30-)40 um long; asci often <8-spored ..........cccoveireririieennne 8
Ascospores small to medium, <30 pm long; asci mostly 8-spored ..........cccevvevienienennene 13
13(7) Mature apothecia sessile with raised thalline exciple (in sections containing algae
usually extending below the hypothecium) ...........ccccieieieiierieneneeeeeeeeen 14
Mature apothecia immersed or sessile without a raised thalline exciple ..........c.ccccenee 20
20(13) Apothecia urceolate or aspicilioid; disc concave to flat, at or below the level of the
thallus surface; exciple thin or inconspicuous; on rocks (rarely worked timber) ....... 21

Apothecia emergent to sessile; disc flat to convex at maturity, raised above level of
thallus surface; exciple distinct or not; substratum various

39(20) Paraphyses unbranched, if branched then only at the tip ...........
Paraphyses branched, anastomosing or netted .............cooeeririiineenenecreeeeeees
Apothecia yellow to deep red and K+ purple or red (sometimes only apparent in sections) ........ 2
Apothecia not yellow to deep red and K+ purple .......c.cceecveveeierienininiiieceieeeeeee e 5
Thalline exciple of apothecia abSENt ........cc.evuiriiriiiieiieieieeee et 3
Thalline exciple of aPOtheCia PrESENL .......cveieieriiriiitieeieieteeeet e ettt ese e eneens 4
Thallus entirely finely granular-sorediate, C+ orange; apothecia dark reddish brown

.................................................................................................................... Pyrrhospora quernea
Thallus immersed, or smooth and continuous or + evanescent, never sorediate, C—;
apothecia yellow to 0range-Ted ..........ccoecerieriererenenenieieeeeee e Protoblastenia

Thallus yellow-orange, rather thick, granular-squamulose; lowland, calcareous soil ..... Fulgensia
Thallus grey, thin, minutely granular to film-like; montane on mosses .............. Caloplaca nivalis

Apothecia and thallus pale to deep yellow-orange, sometimes vivid yellow-green
(PULVINIC ACIA AETIVALIVES) ....eueeuiiinieiiieiieteiet ettt ettt b ettt s et seeneneas 6
Apothecia and thallus not strongly yellow-green, without pulvinic acid derivatives .................... 7



60

6(5)

7(5)

8(7)

9(8)

10(9)

11(10)

12(11)

13(7)

14(13)

15(14)

16(15)

17(16)

18(17)

19(18)

Generic Key

Thallus entirely finely granular-sorediate; apothecia convex without a thalline exciple;

ascospores to 7 um long, ovoid (tear-shaped) .........ccoceoveneincriienciiceee Psilolechia lucida
Thallus granular; apothecia + flat with a thalline exciple; ascospores >9 um long,

CIHPSOIA -ttt et Candelariella
Ascospores very large, >(30-)40 pm long; asci often <8-spored .........cccceoeeveevierienenenininieiene 8
Ascospores small to medium, <30 um long; asci mostly 8-spored ..........cccevevieieieiienincncnenne 13

Apothecia sessile, immarginate; thalline exciple absent; true exciple poorly developed,

appearing pseudoparenchymatous at base of apothecium; internal pigments brown,

IN=3 0T SOTL ettt Aphanopsis coenosa
Apothecia immersed in thallus, or sessile with well-developed true or thalline exciple;

if sessile and immarginate then internally with green, violet, or purple N+ red pigments;

SUDSIIALA VATIOUS ....veutiitinieteteiiitet ettt ettt sttt ettt sa et b ettt et be et b et et e bt e bt et en b beneenen 9
Apothecia without a thalline exciple, SESSIle ........cccvviririeieieieieeee e Mycoblastus
Apothecia with a thalline exciple or immersed in thallus and bordered by areoles .................... 10

Apothecia sessile, always single with a widely expanded disc and thick thalline exciple;

aSCOSPOTES thiN-Walled .........ceciviirieiiieieiceeee e Ochrolechia
Apothecia lacking the above combination of characters ............cccoceveririreenenineneeeeeees 11
Cephalodia often present; periphysoids present ............oceoeeveircenenes Coccotrema citrinescens
Cephalodia always absent; periphysoids abSent ............cccoevieireiiirieinieeeee e 12

Thallus on mosses and decaying plants in calcareous environments, K—, KC—, Pd—; disc
grey-black; epithecium K+ brown; ascospores 30-60 pm long ................ Megaspora verrucosa
Thallus on bark, wood or rock, or if on mosses and decaying plant remains then
epithecium K+ violet and thallus with a positive reaction to K, KC or Pd, or ascospores
05 LM LONE oottt ettt ettt nae e Pertusaria

Mature apothecia sessile with raised thalline exciple (in sections containing algae usually
extending below the hypotheCium) ..........ccooiiiiiiieiiieiee e 14
Mature apothecia immersed or sessile without a raised thalline exciple ...........cccoceeniriicnenne 20

Ascospores with a distinctly warted epispore (X400) .......c.ccvevveveerierierenenene
Ascospores Without @ Warted EPISPOTE .......euveverierierierieeeeetieieteiestestesteereeseeseessesessessessessesseeseens

Hymenium purple-red or purple-violet throughout .............ccceoviieineiiineccee
Hymenium colourless, or green or brown in uppermost part (epithecium)

Epithecium dull green, K-+ VIOlet .......ccooiiiiiiiiiiieee e
Epithecium colourless or differently coloured, if green then not K+ violet..........c.cccooeneinnene 17

Ascus in I/KI with dark blue axial tube (Porpidia-type - Fig. 9g) ......... Koerberiella wimmeriana
Ascus in I/KI without dark blue axial tube (Bacidia-, Lecanora- or Trapelia-type - Fig. 9a,e,m) .. 18

Thallus C+ red; red-brown, wart-like cephalodia often present; asci in K/I with
colourless or pale blue apical dOME .........ccceeriiiiriiiiniiiieeeee e Placopsis
Thallus C—, or if C+ red then cephalodia absent and ascus in K/I with dark blue apical dome ... 19

Cortex of thallus, thalline exciple and epithecium brown, K—; apothecia not pruinose; paraphyses
mostly simple, with gelatinous apical hood that usually contains a dark brown cap; ascospores
fusiform or narrowly ellipsoid, 7-13 X 2-5 um; conidia bacilliform to short-acicular;

atranorin absent (cf. also Bryonora curveSCens) ...........ccecevevereneneseseeeeneneas Protoparmelia
Without above combination of characters; atranorin (K+ yellow) often present ............. Lecanora
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20(13)

21(20)

22(21)

23(22)

24(23)

25(24)

26(24)

27(26)

28(23)

29(28)

30(29)

31(30)

32(22)

33(32)

34(33)

Apothecia urceolate or aspicilioid; disc concave to flat, at or below the level of the

thallus surface; exciple thin or inconspicuous; on rocks (rarely worked timber) ..................... 21
Apothecia emergent to sessile; disc flat to convex at maturity, raised above level of

thallus surface; exciple distinct or not; substratum various [NB: check also the

key to Lecidea, as many species of Lecidea s.lat. will not key out below] .........ccccceenininne. 39

Medulla I+ blue; asci Porpidia-type (Fig. 9g); exciple thin or inconspicuous, colourless

in section; ascospores with amyloid PeriSpore ...........cecvecvevveriererereriereennens Bellemerea alpina
Medulla I-, but if [+ blue then either asci not of Porpidia-type, or exciple pigmented

in section; ascospores without amyloid PETISPOTE .........c.ecerieieieriiriiriieieeieieieie e 22
Paraphyses unbranched or sparingly branched only towards the apex .........c.cceceeveeveiercncncnnne 23

Paraphyses branched or anastomosing

Epithecium blue-green, N+ green, red o1 VIOIet .........cocooviiieiiiniiiniieeeeeee e 24
Epithecium brown or Black, N— .........ccoiiiiiiiiieeeeeeeeee et eneene 28
Hypothecium dark brown t0 DIack ..........occeeiieiiiriiiiiiieeeee e 25
Hypothecium colourless OF PAle ........cc.oouiririiiiiiieieee e 26
Asci with a conspicuous apical dome, Candelaria-type; thallus sections C—

............................................................................................................. Claurouxia chalybeioides
Asci lacking an apical dome, Schaereria-type (Fig. 9); thallus sections C+ red
............................................................................................................... Schaereria fuscocinerea

Paraphysis cells distinctly bead-like (moniliform); epithecium N+ green, K+ brown ...... Aspicilia

Paraphysis cells not bead-like; epithecium N+ red or Violet .........cccocereiieriiineineccceee 27
Hymenium <70 pm high; ascus with K/I+ blue tholus ..........ccoceeeievievenininiiiee Eiglera flavida
Hymenium >70 um high; ascus with K/I-tholus .........c..cccecerecininnincnnn Hymenelia & Ionaspis
Paraphysis tips distinctly swollen, apical cell with a dark brown cap ...........ccccceeee Fuscidea
Paraphysis tips not or only slightly swollen, apical cell without a dark brown cap ............cc....... 29
On chalk stones; ascus apex with K/I-apical dome .........cccccoeveeieieieeenenne. Lecidea lichenicola
Not on chalk; ascus with K/I+ blue apical dOme ..........ccccoeieieiiienieriereseeceeeee e 30
Hymenium >90 pm high; hypothecium dark red-brown; ascus apex Biatora-type (Fig. 9b)

........................................................................................................................... Lecidea phaeops
Hymenium <80 pm high; hypothecium colourless, brown or black; ascus apex

Lecanora- or Lecidea-type (Fig. 9€,1) c.oooveiiiiriiiiieieeeeeeeeese et 31
Hypothecium colourless; ascus apex Lecanora-type (Fig. 9€) .....cccovvevievieiievenenenenens Lecanora
Hypothecium colourless to brown-black; ascus apex Lecidea-type (Fig. 9f) .....cccvevenene. Lecidea
Ascospores with a perispore 2 um thick; hypothecium dense, black ..........c.ccccvoveciinnins Porpidia
Perispore absent; hypothecium colourless to shades of brown ...........c.cccooeoiieriincriincnee. 33
Thallus rust-red; epithecium green; hypothecium K+ purple ..........ccecveveenen. Tremolecia atrata
Thallus white, grey, green or brown; epithecium brown, black or green-brown; hypothecium

K ettt bbbk h bkt b et b ettt ekttt ae s 34
Hypothecium dark brown; epithecium brown-black; asci Rimularia-type (Fig. 9i) ....... Rimularia

Hypothecium colourless to pale orange-brown; epithecium colourless, brown or green-brown;
ASCIL NOt RIMULAFIA-TYPE .ottt ettt ettt e te et e ese e e ess et e ssessesseeseeseeneeneensenean 35
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35(34)

36(35)

37(36)

38(37)

39(20)

40(39)

41(40)

42(41)

43(42)

44(42)

45(41)

46(45)

47(46)

48(45)

49(48)

50(40)

51(50)

Generic Key

Hymenium >140 um high; thallus sometimes with cephalodia; ascus Porpidia-type (Fig. 9g)

................................................................................................................................. Amygdalaria
Hymenium <120 um high; cephalodia absent; ascus Porpidia-type or otherwise ..................... 36
Epithecium brown, K— N-; asci Porpidia-type (Fig. 9g); on calcareous rocks .............. Clauzadea
Epithecium (in water or K—) green, N+ red; asci not Porpidia-type; on siliceous rocks ............. 37
Thallus (in sections) C+ red; asci Schaereria-type (Fig. 9j); conidia bacilliform ......... Schaereria
Thallus (in sections) C—, KC= pink; asci Lecanora-type (Fig. 9e); conidia if present

curved and thread-lKe ... 38
Algal cells present below hypothecium; conidia unknown ..............cc.ccce..e... Clauzadeana macula
Algal cells absent below hypothecium; conidia curved, thread-like ............ccccoveenee Miriquidica
Paraphyses unbranched, if branched then only at the tip ........cccooeiiiiiiiiiieee 40
Paraphyses branched, anastomosing or Netted ............ccereriririnieieieieeeeeeeeeeeene 68

True exciple absent or excluded early
True exciple present and ODVIOUS ........c.ceeeirieiiiriiniinierieeieeit ettt

Apothecia dark brown or black, even when wet ........
Apothecia pallid, pale brown, or orange to reddish

Hypothecium brown, K+ orange or purplish

Hypothecium colourless, K— ........ooiiiiiiiiieiieeeeeeeee ettt
EXciple K+ PUIPLe .. coooiiiiiieieeeeee e Phaeopyxis varia
(not treated; lichenicolous fungus on Trapeliopsis gelatinosa, often thought to be a lichen)
Exciple K—, hypothecium K+ 0range ...........ccoceceverieencineneeieceeeece Protomicarea limosa
Epithecium blue-green; apothecia glossy, black; asci Bacidia-type (Fig. 9a) .............. Calvitimela
Epithecium red DIOWN .......cveiiiriiiiiiciieieieieieee et Lecidoma demissum
Hymenium <40 pm Righ ..ot 46
Hymenium >40 Pm Righ .....ccoooiiiiiiee ettt 48
Thallus minutely squamulose, ascospores ellipsoid to fusiform, 2-3 pm wide; conidia
bacilliform; asci Bacidia-type (Fig. 92) .....ccovevivirieieieieeceeeeeeeeeenes Phyllopsora rosei
TRAIIUS CIUSTOSE ..vetiteiiteniettet et ettt ettt etttk ettt s ettt et st et et eeneeneneenen 47
Ascospores ovoid, narrow (1-2 pum wide); asci Porpidia-type (Fig. 9g) «oeovevevenenenene Psilolechia
Ascospores fusiform-ellipsoid. broader (2-3 um wide); asci Bacidia-type (Fig. 9a)
.................................................................................................................... Cliostomum tenerum
Hymenium 120-160 pm high, ascus Trapelia-type (Fig. 9m) ........ccc...e... Coppinsia minutissima

Hymenium usually <100 um high; asci Lecanora-type (Fig. 9e), rarely Bacidia-type (Fig. 9a).. 49

Paraphyses without cap; apothecia sessile from the beginning ...........c.cccoceevverecincnnnne Lecanora
Paraphyses with a dark cap; apothecia starting in closed thallus warts Ameliella

Hymenium >90 pm high
Hymenium <90 pm high

On rock or bark; hypothecium brown; asci lacking an apical dome, Schaereria-type (Fig. 9j)
..................................................................................................................................... Schaereria

On leafy liverworts; hypothecium colourless; asci with conspicuous, K/I- apical dome
....................................................................................................................................... Mpniaecia
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52(50)

53(52)

54(53)

55(53)

56(55)

57(56)

58(57)

59(58)

60(59)

61(60)

62(60)

63(62)

64(63)

65(64)

Exciple K+ magenta; on siliceous rOCKS ..........cccvruiirienieinieiienecscieeeceeene Adelolecia pilati
Exciple K— or K+ not magenta; SUbStrata Various ...........c.ccecereeieienienienienieniesreeseeieeeeiesesienienee 53
Ascus apex internally K/I— or K/I+ very faintly blue ..........ccccoeevevierieneneeecececcceeeeee 54
Ascus apex with K/I+ deep blue apical dome or internal Zone .............coceceveveeneiieniecnieenene 55
Apothecia on short stalks (section), ascospores mostly 3-4 um wide; on rock or soil, rarely

OI WOOM .ttt etttk es etk s ettt st eneenens Baeomyces
Apothecia not stalked; ascospores 4.5-6 um wide; on wood ...........cccc.c. Xylographa trunciseda

Ascus apex with narrow, internal K/I+ blue zone (Fuscidea-type - Fig. 9d); paraphysis apices
swollen, with dark brown cap; apothecial pigments brown (never with green, red or

PUIPLE MUES) i Fuscidea
Ascus apex with distinct K/I+ blue apical dome; apothecial pigments often with green, red
or purple hues in Water oF K) ......ocooiiiiiiii s 56

Ascus apex with dark blue axial tube, Psora-type; hypothecium brown, K+ orange;
epithecium blue-green ascospores ellipsoid-fusiform, 10-14 x 3-5 um; on soil, montane
..................................................................................................................... Protomicarea limosa
Asci not Psora-type, without dark blue axial tube ...........cccoeciriiiiiniiiniiiincecee 57

Asci in K/I with a broad clear zone through the otherwise dark blue apical dome

(Candelaria- or Lecanora-types = FiZ. 9C,€) ....cooiviririiiiiiieieeeeceiteiee e 58
Asci in K/I without, or with only a narrow clear zone through the apical dome (Bacidia-,

Biatora- or Lecidea-types - Fig. 9a,b,1) ....ccoooiiiiiiii e 66
True exciple black and brittle, continuous with the hypothecium; asci Candelaria-type

with very broad clear zone in the apical dome; on siliceous rock ..... Claurouxia chalybeioides
True exciple pale, or if dark then not brittle; substrata Various ...........cccoceoeeirerieenieineceeeen 59

Thallus C+ red, Pd+ yellow (alectorialic acid); conidia ellipsoid to subglobose; on acid
DATK OF WOO ...ttt Pycnora
Thallus with a different combination of reactions with C and Pd; conidia and substrata various

On soil, plant debris or bryophytes in montane habitats; apothecia dark blue-grey to black ...... 61
On rock, wood or bark; but if on soil, plant debris or bryophytes then apothecia paler .............. 62

Apothecia thinly blue-grey pruinose (with bluish bloom when wet) ............. Frutidella caesioatra
Apothecia not pruinose (without bluish bloom when wet) siliceous rock or lichenicolous
......................................................................................................................... Lecidella wulfenii

Ascospores thick-walled (c. 0.5 um thick), ellipsoid with rounded ends, 6-9 um wide; thallus
usually pale-coloured [NB: if thallus dark-grey brown on siliceous rocks cf.
Carbonea aSSTMILIS] ...............ccooeeiiiiieiiiie ettt ee s Lecidella
Ascospores thin-walled (<0.5 pm thick); mostly narrowly ellipsoid and up to only 6 um wide ..63

Exciple hyphae I+ violet; beginning as lichenicolous on Lecanora varia, on wood
... Ramboldia insidiosa

........................................................................................... 64

Lichenicolous with thallus inapparent or immersed in the host thallus; on Candelariella
OF LOCANOTA SPECICS ...evenviiiiieiieiietetete sttt ettt ettt sttt ettt sae bbb Carbonea
INOE LICRHENICOLOUS ...ttt e e et e et eareeeaeeenees 65
Hypothecium dark brown; on silic€ous rock ..........ccceceveriririeineineneenees Carbonea vorticosa

Hypothecium COLOUTIESS .......ccviiiiiiiiiiiitieeee e Lecanora



64

66(57)

67(66)

68(39)

69(68)

70(69)

71(70)

72(69)

73(72)

74(73)

75(68)

76 (75)

77(76)

78(77)

79(78)

Generic Key
Thallus on bark or overgrowing bryophytes; asci Biatora-type (Fig. 9b) .....cccccovevrennene Biatora
Thallus growing directly 0N TOCK ........coiuiiiiiiiiiiiie e 67
Asci + Bacidia-type (Fig. 9a); hypothecium pale, extending well into the thallus;
epithecium pale brown; ascospores fusiform, 18-22 x 8-10 um; conidia falcate,
L7-20 X T LN ettt bttt Herteliana gagei
Asci Lecidea-type (Fig. 9¢); hypothecium colourless, pale or brown to black, usually
not extending into the thallus; conidia elongate-bacilliform .............cococveveienencninene Lecidea

Ascospores with distinct perispore; asci Porpidia-type (Fig. 9g)
Ascospores lacking a perispore; asci not Porpidia-type

Apothecia immersed in or between areoles and with true exciple absent or poorly developed

(sections); 0N SIHCEOUS TOCKS .....ivuiiiiiiiieieiesie ettt st neeneens 70
Apothecia emergent to sessile; but if immersed then either true exciple distinct in sections or
thallus 0n CalCArEOUS TOCKS ......c.eiiuiiiiiitiieiiiciite ettt 72

Ascospores with an I+ blue perispore; on rocks near alpine permanent snow patches
......................................................................................................................... Bellemerea alpina
Ascospores with an - perispore; in various, mostly upland habitats ..............cccceevvevierierieniennnne. 71

Medulla I-; areoles matt, without an epinecral layer; cephalodia often present ........ Amygdalaria
Medulla I+ blue; areoles + glossy, with an epinecral layer; cephalodia absent
.............................................................................................................. Immersaria athroocarpa

On siliceous rocks or other ‘acid’ substrata; but if on weakly calcareous rocks
(especially schists) then apothecia SESSIle ........oeivieiiieriirineree Porpidia
On calcareous rocks OF StONEWOTK .........c.cociiiiiiiiiiiiiiii e 73

Apothecial pigments reddish or orange-brown, never with green or purple hues in water or K;
MEdUIIA T e Clauzadea

Apothecial pigments partly with green or purple hues in water or K; medulla I+ blue or I ...... 74

Thallus immersed or thin and whitish grey (but never chalky white); apothecia sessile; usually

with K+ purplish pigment in hypothecium and exciple ..........cccoceoeveriecncnnnee Farnoldia jurana
Thallus well-developed, chalky white; apothecia immersed; without K+ purplish pigment in
hypothecium and eXCIPLe .......ccoeveieierieriiiiieceee e Porpidia speirea

True exciple poorly developed or excluded early
True exciple well-developed and persistent

Asci thick-walled throughout, often longer than hymenium; hymenial gel absent ............ Vezdaea
Asci not thick-walled throughout, shorter than hymenium; hymenial gel present ...............c....... 77

Ascospores thick-walled (>0.5 um); paraphysis apices swollen; asci Lecanora-type (Fig. 9e)

......................................................................................................................................... Japewia
Ascospores thin walled; paraphysis apices not or only slightly swollen; asci Lecanora-,

Bacidia-, = Psora- or Trapelia-type (Fig. 92,8,m) ......cccoeoieiiiiiininiiiiinieeeeeeeeeeeee s 78
Hymenium 85-90 pm high; ascus Trapelia-type (Fig. 9m); non-lichenized, on wood,

Very rarely 0N Dark ........ccoooiiiiiiiiii e Agyrium rufum
Hymenium <90 pm high; asci Lecanora-, Bacidia- or = Psora-type (Fig. 9a,e); lichenized,

ON VATTOUS SUDSEIALA ...o.vitiiiitiieiiteietee ettt ettt sttt ettt sttt eaens 79
Asci Lecanora- or Bacidia-type (Fig. 9a) (without dark axial tube in K/I) ......cccceeuenenne Lecanora

Asci £ Psora-type (with dark axial tube in K/T) .....ccovveriininiiieieieieeeee e Micarea
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80(75)

81(80)

82(81)

83(82)

84(82)

85(84)

86(85)

87(81)

88(87)

89(88)

90(88)

Apothecia densely clustered on remains of old hymenia; on old Pinus bark and wood

...................................................................................................................... Hertelidea botryosa
Apothecia SINELE, SCAETEA ........eeuiiuiiiiiiieiiieeteet ettt 81
Hypothecium dark brown t0 BIack ...........ccueieiiiriiiiiiiiiieeeee e 82
Hypothecium colourless to pale brown or greenish ..........ccccoeeieienenininiiiieeeeeeeee 87
Apothecial disc umbonate or gyrose; asci Lecidea- or Rimularia-type (Fig. 91) ......cevvvvvveennes 83
Apothecial disc not gyrose; hymenium <110 pm high; asci Catillaria-, Lecidea-, = Psora- or

THADCLIA-LYPE evvveeeeneenieieie sttt ettt ettt ettt e et e et e eseesaesa e st essensesesseaseeseeseeseessensessensensensensenns 84
Not lichenicolous, or lichenicolous on Lecanora rupicola; ascus Rimularia-type (Fig. 91)

...................................................................................................................................... Rimularia
Lichenicolous, sometimes gall-forming, on saxicolous Lecidea or Porpidia species;

ascus Lecidea-type (FiZ. 9€) c.ooiiiiiiiiieieeeee e Cecidonia
True exciple of distinct, brown-walled pseudoparenchymatous cells; paraphysis apices with

dark brown caps; ascus Trapelia-type; on soil, rock, wood or bark ...........c.......... Placynthiella
True exciple without distinct cells; paraphysis apices various; asci not Trapelia-type; on

rock or 0ccasionally 0N WOOM ........coueiriiiiniiiiiiiicee et 85

Ascospores thick-walled; hypothecium with K+ purplish tinge; on submontane to montane,

SIHICEOUS TOCKS ..ttt Orphniospora moriopsis
Ascospores thin-walled; hypothecium K—; on often lowland, siliceous rocks, or occasionally
OIL WOOM etttk 86

Thallus of brown, convex to subsquamulose areoles, (0.5-)1-2(-3) mm diam.; paraphysis

apices with dark brown caps; asci Catillaria-type (Fig. 9¢) .coovveveieveeennne. Lecidea fuliginosa
Thallus indistinct, grey and continuous to finely rimose, or minutely areolate with areoles

to 0.2 mm diam.; paraphysis apices without dark brown caps; asci + Psora-type ......... Micarea
Hypothecium I+ blue; ascospores thick-walled; on bark ...........c.cccceeene. Japewiella tavaresiana
Hypothecium I—; ascospores thin-walled; siliceous or corticolous ..........c.ecereererirenieeneinnnne 88
ASCOSPOTES 2-5 LM WAL ..euviiiiiiiiieiieiieit ettt ettt sttt ettt et et be st etesbeeneeneeneeneens 89
ASCOSPOTES 5-10 LM WIAE ..ottt ettt ettt 90
Apothecia concave-urceolate, with algae below hymenium; asci Lecanora-type (Fig. 9e);

OT1 TOCK ottt ettt ees Clauzadeana macula
Apothecia plane to convex, lacking algae below hymenium; asci not Lecanora-type ....... Micarea
Conidia curved; ascus Lecanora-type (Fig. 9¢); thallus C—; on rock .........cccccceeruennne. Miriquidica

Conidia straight; ascus Trapelia-type; thallus often C+red ......ccovveveveeeveiennnnen. see Trapelia Key

Generic Key 6b - Crustose Lichens: apothecia rounded; photobiont chlorococcoid; ascospores colourless,
non-septate; asci >8-spored.

1

2(1)

Asci 32 to over 100-spored; if 32-spored, thallus not Yellow ..........cccceeieierienienenirieieceeeee 2
Asci 12- to 32-spored, if 32-spored, thallus YeIloW ..........ccceeieieieiiiiiiniiiieeeeeeeee e 13
Thallus bright yellow, normally with marginal lobes ..............cc....... Pleopsidium chlorophanum

TRAITUS NOT YEILOW ...ttt ettt sttt ettt ettt beeneeaean 3
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302)

4(3)

5(4)

6(4)

7(6)

8(7)

9(8)

10(8)

11(10)

12(7)

13(1)

14(13)

15(13)

Generic Key

Apothecia with punctiform discs, perithecia-like, often in globose to egg-shaped thalline
warts, very small, 0.1-0.2 mm diam., usually pale yellow to green-yellow pruinose,

rarely black and NON-PIrUINOSE ..........cccoveiriiiiiriiiieiecrcteee e Thelocarpon
Apothecia mostly with widely exposed discs, >0.2 mm diam., not perithecia-like, rarely

punctiform and then thallus N0t YellOW ........cccoiiiiiiiiieiiieeee e 4
Apothecia with a thalline exciple in section [microscope], usually immersed in thallus ............... 5

Apothecia lacking a thalline exciple in section, usually sessile, but immersed in Sporastatia ..... 6

Apothecia >0.3 mm diam, immersed and bordered by thallus; thallus often shiny, pale to

dark brown, corticate; ascus apical dome K/I— .......cccccoviviviiinieiiicieeeeee Acarospora
Apothecia minute, 0.2-0.4 mm diam., white to grey, sometimes dirtied pale brown;
thallus cortex absent; ascus apical dome K/I+ blue ........cccoccevevininininniennnne Mpyriospora heppii

Thallus well-developed, areolate, C+ red; prothallus distinct; apothecia rough or wrinkled,

immersed; ascus apical dome K/I+ DIUe .......ccocoviiiiiiiiiiiiiiiieeeeeeeee Sporastatia
Thallus poorly developed, rarely areolate, C—; prothallus absent; apothecia smooth, or,
if wrinkled, sessile; ascus apical dome K/IE ......ooviieiiiiiiiiicceicceeeeee e 7

Apothecia convex, brown, red-brown to matt black; true exciple often excluded (except
in Sarcosagium campestre); species mostly ephemeral, on organic substrata; ascus

apICal AOME K/TE BDIUC ....eieiiiiicete ettt eeenes 8
Apothecia convex to concave, black-brown to shiny black, true exciple persistent; on
rocky substrata; ascus apical dome K/I- but outer wall K/I+ blue ........cccooevivivveieieieiennne 12

On soil, mosses, decaying plants, very rarely on decaying wood; ascospores ellipsoid
OF DACTIIIFOTII .ottt 9
On bark or wood; aSCOSPOTES ZIODOSE ....cveviiieiiiiiieiieiieiieieieteete ettt eseeseeseeneas 10

Apothecia pink-red to red-black, + barrel-shaped, marginate; true exciple well-developed,
concolorous, but often grey-pruinose; asci thin-walled, wall K/I+ blue, apical dome
absent and tip K/I— ..o Sarcosagium campestre
Apothecia brown-yellow, yellow-red, convex, immarginate; true exciple very thin or
absent; paraphyses simple, richly branched at apices; ascus wall K/I+ blue, apical

dome present But K/I .....oouioieieieieiecieceee ettt ene e Biatorella
Apothecia yellow due to anthraquinone ..............cocoeveeeinccineniinccncneenn Piccolia ochrophora
APOLheCia NOt YEIIOW ..c.veiiiiiiiieiieiieiieieee ettt ettt b e saeeneeseeseeneens 11

Apothecia pale coloured; paraphyses simple or a few forked above, scarcely swollen or

with clavate apices 4-5 um wide; ascus wall K/I+ blue, apical dome K/I—.............. Biatoridium
Apothecia brown to black or red; paraphyses branched and anastomosing, apices scarcely
swollen <3 um wide; ascus wall and dome K/I+ blue ........ccccoceverinininienencnenne. Strangospora

Apothecial disc flat, smooth, not warty, folded or carbonaceous; paraphyses simple,

distinctly septate, SWOIlEn at @PICES ......coveuerieeirieieiiieiieieiet ettt Sarcogyne
Apothecial disc umbonate, often becoming gyrose; paraphyses richly branched and

ANASTOIMIOSING ....vvevvevienteteieeteeteeteeteestestesaessesteeseeseeseestensensesesseeseeseeseeseeneensensensensensens Polysporina
Apothecia and thallus yellow, orange to brown-orange; asci 12- to 32-spored .........cccoeveeuenee 14
Apothecia pale to dark brown; asci 16-SPOred ........c..ccoverieiriiiniiniiinicinceceee e 15
Apothecia K+ purple .......oooiieiiiiiiceeeeeee s Caloplaca cerinella
Apothecia K— or faintly 1€d ........ccooeiiiiiiiiieeeeeeee e Candelariella
ASCOSPOTES 1-SEPLALE ...eveeeeieeiieeiieeiee ettt ettt ettt et et e st e st e esse et e enseesaesseesneesseenseenseenseensens 16

ASCOSPOTES STIMPLE ...ttt ettt et et ettt st s b ettt et et ennan 19
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16(15)

17(16)

18(17)

19(15)

20(19)

Ascospores curved, with pointed apices; foliicolous ..........ccccceeieurnenee. Scoliciosporum curvatum
Ascospores simple, straight or only slightly curved, with rounded apices; corticolous,

1igniCOlOUS OF SAXICOLOUS .....viuiiuiieiiitiiet ettt ettt 17
SAXICOLOUS ..ttt Catillaria gilbertii
Corticolous OF IIZNICOLOUS ..c..eiuiiuiiiiiiiiiiiitiete ettt 18
Paraphyses without dark brown caps ..........coceoerereneniniininieeeeeeseee Lecania sambucina

Paraphysis apices with dark brown caps Catinaria neuschildii

APOthecia leCANOTINE .......cc.eeuieuieiieiieieiee s Lecanora sambuci
Apothecia without thalling MAargin ...........ccecvevieiieriiiniiieeeee e 20

Apothecia black or dark brown Steinia geophana
Apothecia nearly White .........ccoccoviviiiriiiiieieeeecee e Fellhanera duplex

Generic key 6¢ - Crustose Lichens: apothecia rounded; photobiont chlorococcoid; ascospores colourless,

septate.

1

2(1)

3(1)

43)

5(4)

6(5)

7(6)

8(7)

9(8)

10(9)

Apothecia on short stalks (best SEEN iN @ SECLION) ....eevverieieierierierreeieeteeteeeieteeeteseesre e see e ereeseens
Apothecia not on stalks, either sessile, immersed or urceolate

Thallus green-grey, UV—; schizidia brown; apothecial disc pale brown ...................... Baeomyces
Thallus pale green, UV+ grey; schizidia absent; apothecia disc pink ..... Icmadophila ericetorum

Ascospores polarilocular; epithecium K+ purple; thallus and/or soredia often yellow-orange,
K+ purple, (C. obscurella is K—, C. nivalis and C. approximata ascospores are only

INdistinctly PolariloCULAr) ........oouieieiiiiieeee e Caloplaca
Ascospores not polarilocular; epithecium K- or rarely K+ purple; thallus various colours,
rarely orange and K+ PUIPIE .....ovoiiiiiiiiiiii et 4
Thalline margin present at least When YOUNE ...........ccoeriiiriiiniiiiiniinceenee s 5
Thalline Margin @bSENL.........cccoueiiiriiiiiiieere ettt ettt eee e 13
Ascospores Muriform When Matlre ...........cceeeeieieeeieienienienie et enas Phlyctis
ASCOSPOTES tTANSVETSELY SEPLALE ...cvververieiierietietieiieieteiesteete et ete et esaesaebessesseeseeseeseeseeneensensensesseenes 6
Ascospores with a perispore visible in K ........cccooveiiiiiiiiiieieieeeeeeeeeee e Halecania
Ascospores lacking a perispore 7
Thallus yellow-orange, K+ purple, soft, effigurate at margin; on soil ..........c.ccceeereeneee Fulgensia
Thallus not yellow-orange, or if so then not K+ purple; not effigurate (though sometimes

minutely squamulose); on various SUDSTIATA .........ccveirueirinieieeeeecee e 8
Thallus with numerous soralia, K+ bright yellow, Pd+ yellow ..........c.ccccoceeene Loxospora elatina
Thallus rarely with soralia, but if sorediate, then sorediate areas not K+ bright yellow and

P YEILOW .ttt bbbttt bbbttt 9
Hypothecium orange-red; true exciple thick ...........cocooieiiiiiiiiiiiie Ophioparma ventosa
Hypothecium colourless; true exciple thin or indiStinet ............cecveveiierieienenieneeeeeeeeeeeeene 10

Epithecium K+ purple-red; paraphyses richly branched—anastomosing; ascospores

3-t0 16-septate, fUSTOIIN ..ccvevveiiiiiieiiieiee e Haematomma
Epithecium K+ dull purplish; paraphyses unbranched or sparingly so near apex;

ascospores <4-septate, CllIPSOIA ......ooveruiririeieieieiee et 11
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11(10)

12(11)

13(4)

14(13)

15(14)

16(13)

17(16)

18(17)

19(18)

20(18)

21(20)

22(21)

23(21)

24(23)

25(16)

26(25)

27(25)

28(27)

Generic Key

Thallus bright yellow, K+ orange; apothecia disc yellow .........ccccoeeveiierininencnnne Candelariella
Thallus grey to brown, Never K+ orange; disc white to dark brown ...........c.ccccoceveiiennineinns 12
Paraphysis apices swollen; on mosses, alpine ...........ccoceceveeeerieeneenenennn Bryonora curvescens
Paraphysis apices not swollen; on rock or bark, rarely on soil, widespread ....................... Lecania
Periphysoids present; apothecia with incurved margin ...........c.ooeverenenenenininieeeeeeee

Periphysoids absent; apothecia with upright or outwardly curved margin

Ascospores filiform, over 100 pm long; not lichenized ....................... Stictis radiata (not treated)
Ascospores ellipsoid to fusiform, under 100 pm long; often lichenized ............cccoocevenirinennn. 15
Exciple with angular CeIIS ..........ccooiiiriiiiiniiiiiiiic e Ramonia
Exciple irregularly septate hyphae in a gelatinous matrix ...........occeeeevevveeneenenecnnns Xerotrema
ASCOSPOTES MUITEOTTIL ....evitieiieiieiieiiete ettt ettt et teeteese e st e st esaensessessesseeseeneeneensensensan 17
ASCOSPOIES trANSVETSELY SEPLALE ..ovvevieuieniiiiiietietieie ettt ettt sae ettt e st et ete e nsesseeseesessessaeneens 25
Apothecia flush, IMMAarginate ...........ccceceeverierierierere et Arthothelium
Apothecia urceolate to Sessile, MATZINALE ........ccvevverieriieieieieeeieiee e sae e eeas 18
Ascospores with a smooth gelatinous outer wall (perispore), at least when young .................... 19
Ascospores with a compact outer wall, lacking a perispore, or perispore thin and warted ......... 20
Thallus usually distinct and areolate; apothecia black even when wet ....................... Rhizocarpon
Thallus thin, rather smooth and +gelatinous; apothecia pale or becoming translucent when

VET ettt ettt ettt h bbbt h e h e a ettt b e bt bbb e h e e a b et e b e b e b bt ebeebeebeentententen Gyalidea
Apothecium disc golden yellow, K+ purple ........cccooeviriniiinincniiene, Brigantiaea fuscolutea
Apothecium disc pale t0 Brown, K— ...t 21

Exciple hyphae branched and anastomosed and bound in a gelatinous matrix; ascus apical
dome K/I—; often with hyphOphOTES .......cc.eoviiiiiiiiiiiiiieeee e 22

Exciple not gelatinous; ascus apical dome K/I+ blue; hyphophores absent .........c..ccccccoecerenne. 23
Hyphophores usually present; apothecia reddish brown .when wet ............c.ccccvinnnn. Jamesiella
Hyphophores absent; apothecia black when wet ...........cccocevvevierienenenennene Gyalideopsis crenulata
Paraphyses branched and anastomosed, scarcely swollen at tips; asci 2- to 8-spored
............................................................................................. Schadonia fecunda
Paraphyses simple or forked, with dark brown apical caps ........ccccevveviiririnieiieieieieeee e 24
Asci 1-spored; ascospores 70-115 m 1oNg ....c.ooueieiriiiiiieiiieeeeee e Lopadium
Asci (4-)8-spored; ascospores 20-32 tm 1ong .....cceeveiriinieineireeeee Stereocaulon plicatile
Thallus INteNSE YEIIOW-GIEEI ..c..ccueriiriiiiiiiiieieeteet ettt ettt eae 26
Thallus dull green, or shades of White t0 BIOWN ......cceiiriiiiiiiiiieceee e 27
Apothecia black; ascospores 7- t0 11-Septate .......cccoverererirerierierierenceeeeeeeenes Arthrorhaphis
Apothecia rare, yellow-green-brown, ascospores 3-Septate ..........ccoceeerereereevenuenuenne. Chrysothrix
Apothecia flush, immarginate, without a well-defined exciple in sections ............c..c....... Arthonia
Apothecia urceolate to sessile, marginate, with a well-defined exciple in sections .................... 28
Ascospores with a gelatinous outer wall (perispore), at least when young ...........ccccooeveveenennen. 29

Ascospores with a compact outer wall, lacking a periSpore ...........ccecevveverererenereeeeeeieiens 31
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29(28)

30(29)

31(28)

32(31)

33(31)

34(33)

35(34)

36(35)

37(36)

38(37)

39(38)

40(39)

41(36)

42(41)

43(35)

Thallus usually distinct and areolate; apothecia black even when wet ....................... Rhizocarpon
Thallus thin, rather smooth and +gelatinous; apothecia pale or becoming translucent when

TWVET ottt ettt ettt ettt ettt etttk ekt bt eh e h e ea e e a e et e b e bt bt b e eh e a £ ea s ea b et e b e ekt ekt eb e eh e en s e st et e benbe bt bt enean 30
Paraphyses branched and anastomosed; ascospores 15- to 20-septate; hyphophores often

PIESEIIE .ttt ettt ettt ettt b et ebe et e et et e sbesbesbeeneeneeneeneens Gyalideopsis muscicola
Paraphyses mostly simple; ascospores 1- to 3-septate; hyphophores absent .................... Gyalidea
Apothecia urceolate, with a sunken disc; thallus mostly gelatinous when wet .............ccccoeceenene 32
Apothecia disc-like; disc plane to convex at maturity; thallus rarely appearing gelatinous when

WL L.ttt 33
Hymenium K/I+ blue; ascus with a thin apex ......c..cccceoevevenenencnenene. Bryophagus gloeocapsa
Hymenium K/I—; ascus with a thick apical dome ...........ccccvevvevriririeinieieieieiee Absconditella

Ascospores 70-140 pm long, wall 2 um thick, 5- to 11-septate, ellipsoid; on mosses

............................................................................................................. Megalospora tuberculosa
Ascospores <30 um long, wall thin, seldom over 7-septate, ellipsoid ..........cccccevvererirnincenenne 34
Ascospores with warted epispore; asci thick walled (cf. also Lecidea hypnorum) ........... Bilimbia
Ascospores lacking a perispore; asci thin or thick walled ............ccoocveieeiecieieninececeeeeeee 35
Paraphyses branched-anastomosing .........c.ccoeveriririeiiiieniieeeee e 36
Paraphyses simple or sparingly branched Near apeX ..........cocevververereeieieieieieesie e 43
Apothecia with distinct margin (cf. also some Micarea SPecies)..........ocurveeeeveeneneneneneneeenn 37
Apothecia Without diStINCt MATZIN .....ceeveierierieeiieieiee ettt sse e sreeaeens 41
Ascospores sole-shaped, asymmetrically Septate ...........coccocevereriniiiienininencicee Melaspilea
Ascospores not asymmetrically SEPLALE ........cviveeieieierieriiriercete ettt 38

Exciple often tomentose-arachnoid (byssoid), in sections with loosely intricate, thick-walled

RYPRAC <.t Byssoloma
Exciple smooth, in sections without loosely intricate, thick-walled hyphae ..............cccoevveeenee 39
Apothecia usually pale (dark in F christiansenii); conidia pyriform .............cccccceoenenne. Fellhanera
Apothecia usually dark coloured; conidia long and curved or bacilliform...........c.cccoceevvenencnnee 40
Hypothecium dark red-brown, K+ purple; ascospores 11-17 um long ............... Bacidia trachona
Hypothecium dark brown and K+ green tinge, or red-brown and K—; ascospores mostly

TOTUEET .ttt et Fellhaneropsis
Ascospores spirally twisted in the ascus and/or apothecia glossy ...........ccecveveenen. Scoliciosporum
Ascospores not twisted, apothecia dull ...........occooiiiiiiieieieeeeeee e 42

Asci and paraphyses bound in a gelatinous matrix (cf. also Scoliciosporum intrusum) .... Micarea
Asci and paraphyses not bound in a gelatinous matrix, paraphyses often entwining ascus
........................................................................................................................................ Vezdaea

Hypothecium and outer exciple dark green, K+ green intensifying, inner exciple a distinct
colourless zone; ascospores thick-walled, 1-septate, ellipsoid to oblong-ellipsoid
.......................................................................................................................... Megalaria grossa

Hypothecium pale or dark, but if K+ green intensifying then ascospores different in shape or
SEPLATION. ...tttk ettt ettt sttt ettt 44
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44(43)

45(44)

46(44)

47(46)

48(47)

49(48)

50(48)

51(46)

52(51)

53(52)

54(53)

Generic Key

Lichenicolous, with thallus inapparent or immersed within the host thallus; ascospores 1- or
3-septate at maturity [NB: some untreated genera of lichenicolous fungi may key out here,

e.g. Corticifraga and SCUTULAY ........ccccoiiiiiiiieieieeeee e 45
Not lichenicolous, with thallus apparent, but if lichenicolous then ascospores more than 3-septate
.................................................................................................................................................. 46

Hypothecium dark brown; ascospores 1- or 3-septate at maturity; asci Bacidia-type (Fig. 9a)

.......................................................................................................................................... Toninia
Hypothecium pale; ascospores 1-septate at maturity; asci Catillaria-type (Fig. 9c¢) ....... Catillaria
Thallus areolate with at least some indication of squamule-like Structures ............cccoeeeveeueenenne. 47
Thallus without indication of squamules, often continuous, rimose or granular ...............cccoc..... 51

Thallus with minute isidioid outgrowths, pubescent, Pd+ red; apothecia red-brown
.......................................................................................................................... Phyllopsora rosei
Thallus without isidia, not pubescent but sometimes pruinose, Pd+ orange; apothecia black .... 48

Thallus areoles usually grey-white with dark centres, not pruinose; Pd+ orange ...................... 49
Thallus areoles uniformly coloured, sometimes pruinose; Pd— ..........cccocevirininiinieiciciincnee 50
Epithecium grey green, N+ red; paraphyses stout, 1.5-3 um wide; asci Biatora-type (Fig. 9b);

areoles (medulla) Pd—; on calcareous rock or s0il .........ccceveviienininininene Bilimbia lobulata
Epithecium reddish brown, N—; paraphyses slender, to 1.5 pum wide; asci Porpidia-type (Fig. 9g);
areoles (medulla) Pd— or Pd+ orange; on acidic rock or soil .........ccccvevverireninnnnns Stereocaulon

Apothecium with reddish, green or bluish pigments in part of the section; on rock or soil,
very rarely 0N Dasic DATK ........c.ccveviviiriiieieieieee e enaens Toninia
Apothecium with only brownish pigments in section; on acid bark or wood
....................................................................................................... Hypocenomyce caradocensis

Ascospores narrowly clavate to acicular, markedly attenuate at one end, often curved,
5- to 7-sepate; apothecia dark brown to black, internally with only brown pigments
(no green, red or purplish pigments in water or K); asci Fuscidea type ................. Ropalospora
Ascospores variously shaped, but if narrowly clavate to acicular then apothecial pigmentation
different and asci not Fuscidea-type (Fig. 9d) .......cccccviiiiiniiniiiiicnccceseeee 52

Ascospores 3- to 16-septate, fusiform to acicular .......... see Bacidia Key (including e.g. Lecania)
Ascospores 0- to 3-septate, globose, ellipsoid or bean-shaped .............cccoeeeveviinecininiicnenne. 53

Hypothecium of erect hyphae and often poorly delimited from the hymenium above;

apothecia dark brown to black, internally with only brown pigments (no green, red

or purplish pigments in sections mounted in water or K); asci Fuscidea type ............. Fuscidea
Hypothecium of interwoven hyphae or paraplectenchymatous (cellular), usually well

delimited from the hymenium; apothecia variously coloured and if dark coloured then

usually with green, red or purplish pigments in sections mounted water or K; asci

Bacidia- Biatora- or Catillaria-types (Fig. 98,D,C) ...cceoiiiiiiieiieeieeeeeeee e 54

Ascospores 4.5-7 pm wide; apothecia mostly >0.5 mm diam., grey-black but often with a
paler margin, internally with green, red or purplish pigments in sections mounted water
or K; asci Bacidia- or Biatora-type (Fig. 9b) (if on rock and not sorediate cf. also
Tolothallia BIfOrMIGEra ............cc.cccoueciviioiiiiiiiiiiieiecteee et Megalaria
Ascospores mostly <4.5 um wide, but if wider then either apothecia <0.5 mm or apothecial
pigmentation different; asci Bacidia- Biatora- or Catillaria-types (Fig. 9a,b,¢) ...cccoevreenene 55
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55(54)

56(55)

57(56)

58(57)

59(58)

Apothecia large and often irregularly shaped, 0.4-0.8 mm diam. or to 1.5 mm when tuberculate,
black; thallus thin to usually rather thick and warted; pycnidia numerous, immersed, with

colourless walls; asci Biatora-type (Fig. 9b); on siliceous rocks ........... Tylothallia biformigera
Apothecia smaller, but if not then either with dark-coloured pycnidia or not growing
directly 0N SIICEOUS TOCK .....ouieuiiiiiiiiiieiiiteet ettt 56

Pycnidia black, usually numerous, wall K+ purple; ascospores 1-septate; thallus K+ pale
yellow (atranorin); asci Bacidia- or Biatora-type (Fig. 9b) .....cccooevviviniiiiiieenne Cliostomum
Pycnidia pale or black, but wall not K+ purple; thallus K— (atranorin absent) ...........c.cceceeeeueene 57

Ascospores thick-walled or warted; apothecia dark brown to black, internally with only
brown pigments (no green, red or purplish pigments in sections mounted in water or K);

asci Catillaria-type (FIZ. 9C) c.oovcoiiiiiiiiieieeeeeeee e Catinaria
Ascospores thin-walled and smooth; apothecia variously coloured, if dark then internally
often with green, red or purplish pigments in sections mounted in water or K ...............c...... 58

Ascospores 0- to 3-septate; hypothecium and exciple chondroid, of interwoven hyphae

............................................................................................................... Biatora & Mycobilimbia
Ascospores 1(-3)-septate; hypothecium and exciple paraplectenchymatous (cellular) to hyphal

................................................................................................................................................... 59
Thallus Pd+ red ... ... Cliostomum
TRAIIUS P ..ottt Catillaria

Generic Key 6d - Crustose Lichens: apothecia rounded: photobiont chlorococcoid; ascospores coloured.

1

2(1)

3(2)

4(3)

51

6(5)

7(5)

8(7)

9(8)

ASCOSPOTES TIOM-SEPLALE ...ttt ettt ettt ettt st b ettt bttt sa ettt b ettt ebe e e 2
ASCOSPOTES SEPLALE OF MUITIOTIIL ...ttt ettt ettt sbe b 5

Apothecia dark red-brown; epithecium K+ purple (in section); thallus C+ orange

.................................................................................................................... Pyrrhospora quernea
Apothecia not deep red and K+ purple (in section); thallus Ctred .......ccccovveiiiniciininnincnee 3
Hypothecium colourless or Pale STrAW .........cccocereririeirieieieieieee et Fuscidea
Hypothecium dark BIOWI .........cooiiiiiiiiiiiiceceeeeee ettt et neas 4

Hypothecium K+ purple; epithecium olive-green, K+ green intensifying, sometimes with
additional brown, K+ purple pigment ............cccocevverveeievierienenenieenne. Orphniospora moriopsis
Hypothecium K-, epihymenium K— Rimularia limborina

Ascospores soon extruded from asci, forming a dry, black, powdery spore mass.............c.ccco...... 6
Ascospores not quickly extruded from asci, nor leaving a black stain on finger when rubbed ..... 7
Apothecia sessile to immersed, not in warts; true exciple raised...........cccocererereneennne Cyphelium
Apothecia arising in swollen, raised warts; true exciple inapparent Microcalicium
Ascospores 1-septate or POIATIIOCUIAL .........coueiiiiiiiiiiiiee e 8
Ascospores 2- to 8-septate OF MUITFOTIN ...c..eoverieriiriiririeiieieiee ettt 17
Apothecia flush, IMMArGINAte ..........ccoeeeiiierieieieerere e Arthonia
Apothecia urceolate to sessile, MArZINALE .........ccceevieuerieiriniiireieeee e 9
Ascospores sole-shaped, asymmetrically Septate ..........ccocovveveeieiieiienieniinieeeceee Melaspilea

Ascospores not asymmetrically SEPLALE .........cveieieierierierierie e 10
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10(9)

11(10)

12(10)

13(12)

14(12)

15(14)

16(14)

17(7)

18(17)

19(18)

20(19)

21(17)

22(21)

Generic Key

Ascospores with a distinct perispore at least present before maturity, or the inner coloured
wall layer coated by a colourless OUter 1ayer ..........oceeieieieieieieieieceeeeee e 11
Ascospores without a perispore or an outer colourless wall layer ...........ccccoceveveninininieneene. 12

Each ascospore cell surrounded by a ring-like, dark wall with a thick, colourless outer layer;

apothecia often somewhat angular-contorted, + umbonate .............cccc..... Poeltinula cerebrina
Ascospore wall dark, uniform, surrounded by a distinct halo when young; apothecia
round, flat to weakly umbonate to Wavy .........cccceeoierierierienenieeeeeeeeeeeee e Rhizocarpon

Thallus vivid green-yellow (rhizocarpic acid); paraphyses densely branched and anastomosing;
asci with a small, thin, amyloid structure in the top of the only weakly amyloid tholus
(K/T= WeaKLY DIUESA) ...ttt ettt ettt eeae 13
Thallus mostly white, grey or brown, if yellow then containing usnic acid or xanthones;
paraphyses simple or branched above; asci with a thick, distinct, amyloid tholus

(K/TH Srongly BIUEA) ......c.eoiueiiiiiiiiiieeee ettt 14
Thallus thick; NOt PATASITIC.....c..c.ivveiiiiiiirteieet ettt Rhizocarpon
Thallus thin, parasitic 0N BACOMYCES ..........ccuevuerereririiiiieieeieseseeeeeens Epilichen scabrosus
Thalline exciple absent; ascospores septate with thin walls ............cccccveininiininniniiice 15
Thalline exciple present; ascospores polarilocular or septate with thickened walls .................... 16
Exciple hyphal; ascus with K/I+ blue tholus ........c..cccoceveininiiniinincne Buellia & Amandinea
Exciple cellular; ascus tip with thin K/I+ blue cap ........cooeeeeieiiiininiiniicee Dactylospora

(not treated; lichenicolous and saprophytic fungi often confused with lichens)

Thallus with numerous soralia, consisting of agglutinated lobes ......... Hyperphyscia adglutinata
Thallus rarely with soredia and when sorediate, thallus continuous ............cc.cceeveveiennen. Rinodina
Ascospores submuriform t0 MUITFOITI «..co.eeuiiiiiiiriiriiiiieiee e 18
ASCOSPOTES 2= 10 8-SEPLALE ....vevieiiiiiiestiesieesiee ettt ettt e ee st e saee st e saeesteenseeteeseenseenseeneesnneans 21

Paraphyses branched and anastomosing; ascospores surrounded by perispore, at least when
WOUIE .teenttenteeiie et eiteeteeseeees e st e st e st enseenseenseenseessesse e seesseenseenseenseenseenseenneenseaneenneennes Rhizocarpon
Paraphyses mostly simple, rarely forked; ascospore wall compact, perispore absent ................. 19

Ascospores submuriform, with 1-2 longitudinal septa and internally thickened walls;
asci Lecanora-type (Fig. 9€) ...ocuoiiiiiieiieieeeeeeee e Diplotomma
Ascospores strongly muriform; ascus apex otherwise ...

Apothecia at first perithecia-like, expanding and becoming urceolate; thalline exciple
present, often scarcely indistinguishable from the verrucose thallus; ascospores 20-40

(-54) pm long, dark DIOWN ......cceeiiiiieieiecceeeeeee e Diploschistes
Apothecia not perithecia-like, flat or concave from the first; thalline exciple absent;
ascospores 70-115 um long, colourless or pale yellow-brown ............ccccecevevirenecnne. Lopadium

Ascospores with a distinct swollen perispore; paraphyses branched and anastomosing or absent
................................................................................................................................................... 22

Ascospores without a distinct swollen perispore; paraphyses mostly simple or sometimes
Branched aDOVE ........ccooiviiiiiiiiiicce et 24

Thallus without an internal algal layer, algae, if present, scattered on surface; paraphyses

absent or cellular, broad; apothecia a cushion of tissue, becoming disc-like with age;

ascus apeX K/I— ..o Lichenothelia convexa (not treated)
Thallus with an internal algal layer; paraphyses thin, branched and anastomosing

(paraphysoids); apothecia disc-like from the first ..........cooeviiiiiiiiiniee 23
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23(22)

24(21)

25(24)

26(24)

Thallus vivid green-yellow, lichenicolous ...........cccccviviienenincnenns Rhizocarpon intermediellum
Thallus inconspicuous, lichenicolous ............ccccceceveeeennenee. Opegrapha (some lichenicolous taxa)
Distinct thalling eXCIple PIESENL .....cc.ivvieuieeieieieieierte ettt et sa e s e s e ssesreeseesens 25
Thalline eXCIPle ADSENL ......oveiiriiiiiiiieiieieeee ettt sttt ettt e e sbeete e 26
Thallus thin and disappearing; apothecia sessile; hypothecium colourless; ascospores

CONPAATT-TYPC ..ottt Rinodina conradii
Thallus rimose-cracked or granular; apothecia immersed; hypothecium dark brown;

ascospores with rounded lumina, often curved ...........occoeveieieciecieieneeee e Diplotomma
Exciple hyphal; ascus with K/I+ blue tholus ........c..coccooeniiiiiiininiine. Buellia & Amandinea

Exciple cellular; ascus tip with thin K/I+ blue cap Dactylospora
(not treated; lichenicolous and saprophytic fungi often confused with lichens)

Generic Key 6e - Crustose Lichens: apothecia rounded; photobiont Trentepohlia.

1

2(1)

32)

43)

5(4)

6(5)

7(6)

8(7)

9(8)

10(9)

Apothecia immersed or sessile, not in warts; true exciple indistinct or not separated from

thalline margin; ascospores I—, with cuboid or barrel-shaped cells ..........cccccoeceniiiniinicininnncne 2
Apothecia immersed in thalline warts; true exciple separated from thalline margin;
aSCOSPOTES MOSLLY [+ PUIPLC..cviiviieieiieiieieieieeteet ettt saesbeene e 24

Apothecia aspicilioid with sunken discs with thick thalline margin; ascospores

NON=SEPLALE ..vevveiieeiieriieetierte et et et eee et esee s e eneesreesneessaesseenseenseeseenseenee Hymenelia & Ionaspis
Apothecia discoid or dot-like, often lacking thalline margin; ascospores transversely
SEPLALe OF TUITTOTIN ..eoeiiieiieiiet ettt sttt ettt sbe b 3

Asci appearing multi-spored due to fragmentation of acicular, multiseptate spores ... Bactrospora

ASC1 OBVIOUSLY 1-8(=12)-SPOTEA ...euieiiieiiieietee ettt 4
Hypothecium dark brown t0 DIACK ..........ccoeiiiiiiiiiiiiiiiiieeeeeee e 5
Hypothecium colourless to pale fawn-DrOWN ...........cccooiiiiieiieicieee e 17

Apothecia immersed in a black stroma, in clusters of up to 15; paraphyses simple and

only branched at the tiPs ......ccoevvevieririniniieee e Syncesia myrticola
Apothecia not immersed in a stroma, not in clusters; paraphyses richly branched or

anastomosing throUZNOUL ..........ocoiiiiiiiiii e 6
ASCOSPOTES MUITEOTIIN ..ottt ettt sttt e ebesaesseeseeseeneens Arthothelium
ASCOSPOTES tTANSVETSELY SEPLALE ....eveuviuiiiitietietieiieiieie ettt ettt ettt et sttt et s et e e besbeeaes 7
APOLhecial diSC PITNOSE ....veevievieuieieiieieeie ettt ettt ste ettt ettt et estestessesseeseesesseesaessensensensensens 8
Apothecial disc lacKing PIUING ........ccoeoveriiiiiiiiiiireeeeeee ettt seeneens 13
Ascospores lacking a perispore; thalline exciple present ...........ccoceceveevreneenene Dirina massiliensis

Ascospores with a thin or thick perispore; thalline exciple absent or present only when young .. 9

Apothecia lacking a distinct true exciple, usually immersed; disc not pruinose or

sometimes white or red pruinose; perispore thin (<1 Um) .....occeveverenenieiienieneneee. Arthonia
Apothecia with a distinct true exciple, usually sessile, disc pruinose; perispore obvious,
SOMEIMES thICK ...eviiiiiiiiiiccc e 10

Apothecial disc with green pruina; true exciple shiny; ascospores S-septate .. Cresponea premnea
Apothecial disc with white-yellow to white-blue pruina; true exciple matt;
ASCOSPOTES 3= 10 20-SEPLALE ....veuveutinieteriietieieeitetet ettt ettt ettt et et et et e sbe st e eieeseeseesb e benbenaesbeaneas 11
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11(10)

12(11)

13(7)

14(13)

15(13)

16(15)

17(4)

18(17)

19(18)

20(19)

21(18)

22(21)

23(22)

24(1)

25(24)

Generic Key

Apothecia immersed, disc plane with thallus; paraphyses apices not swollen . Llimonaea sorediata
Apothecia sessile; paraphyses SWOIIEn at tip ........ooervririeireiiinecieeeeere e 12

Disc pruina white to yellow; ascospore perispore very thick, ascospores becoming warted

AN DTOWIL .ttt ettt sa e Lecanactis
Disc pruina white-blue-tinged; perispore thin, ascospores not warted but may become

brown When old ..o Opegrapha & Lecanographa
Ascospores 1-septate, sole-shaped
ASCOSPOTES 3-SCPLALE .....vueeneeuretetieteett et et et et et e st sttt eb e et e e st et e beebe e b e ebeeseeneensenbenbeebestesbesseeneeneans
Apothecia lacking a distinct true exciple, usually immersed ..........c.ccoceoevceininiinccnene Arthonia
Apothecia with a disStinct true eXCIPLe .......eeveierierieriieieieeeeeeee e Melaspilea
Thalline exciple present; true eXciple abSent ...........occeveeeeieieiieiienienierene e Schismatomma
Thalline exciple absent; true eXciple diStNCE .......eceviiirieieieieieeeeteee et 16
Ascospores with a thin perispore; apothecia sessile ..........ccccerveneee. Rhexophiale rhexoblephara
Ascospores lacking a perispore; apothecia immersed to sessile .............. Sagiolechia protuberans
ASCOSPOTES 1-SEPLALE ...evvieeieieieeiieeiieee ettt ettt e e eaeense e e eneesneeenees Dimerella

Ascospores >3-septate

Paraphyses richly branched-anastomoSing ............ccceireirinieireireeeree s 19
Paraphyses unbranched except near the tiPs ........oceoeiierieireiieee e 21

Apothecial disc soon flattened, margin fissured or crenulate; paraphyses with swollen

APICES; ON DATK ..ot Cryptolechia carneolutea
Apothecia urceolate with sunken disc; smooth margin; paraphyses usually with apices not
SWOLlEn; 01N DATK OF TOCK .....eoiiiiiiiiieie et 20

Asci 8-spored; ascospores transversely septate or muriform, ellipsoid to fusiform; on bark

OF TOCK vttt ettt et e a e st s et e et et e eb e e bt eaeentensesebenaenee Gyalecta
Asci 16- to 48-spored; ascospores transversely 3- to 15-septate, fusiform to acicular;

O DATK L.ttt ettt ettt ettt n et et naeenes Pachyphiale
Apothecia resembling perithecia, with a fissured margin; ascospores 3-septate; on

[iMEeStone and MOTEAT .......c.evververiiriireietieieieieie et ete e ere e e e sseeaeeneas Petractis hypoleuca
Apothecia not perithecioid, margin entire; ascospores 5- to 7-septate or muriform ................... 22

Apothecia urceolate, opening to a pink disc, true exciple thick, covering disc at first;

ascospores 7- to 14-septate to MUIITOTM ........cceivieieiiriiieiieeee e Ramonia
Apothecia dot-like, immersed in thallus ...........cooooiriiiiiiee e 23
Ascospores fusiform, remaining colOUTIEss ..........ccevireriririeicnicniireneeseeeeen Enterographa

Ascospores clavate, becoming Brown .........ccceceeverenenenenenieieienen Peterjamesia circumscripta

Thallus well-developed; ascomata in section without angular cells near the ostiole .... Thelotrema
Thallus often inconspicuous; ascomata in section with angular cells near the ostiole ................ 25

Apothecia remaining immersed in WOO .......c..ccuerieriiriiririnieieieeieesie e Xerotrema
Apothecia soon emergent, at first with a thin thalline covering; on bark and mosses
....................................................................................................................... Topeliopsis azorica
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Generic Key 6f - Crustose Lichens: apothecia rounded; photobiont blue-green.

1

2(1)

32)

43)

5(2)

6(5)

7(6)

8(7)

9(8)

1009)

11(7)

Thallus immersed in a calcareous substratum; apothecia + conical, pale, with radiating
fissures around a central pore-like diSC ........cccceviririeieiieieeneeeeeee Petractis clausa
Thallus superficial, substratum various; apothecia various but never with radiating fissures ....... 2

Photobiont bead-like, Nostoc, in lax chains suspended in a conspicuous, colourless,

EIALINOUS TNALTIX...veeuieiieiitieteeteetee ettt ettt e stesteeteesee e eaesessesseeseeseeseessessessensesensessessesseeseans 3
Photobiont not in lax, bead-like chains, if Nostoc, then chains folded in packets, compacted,

indistinct, gelatinous matrix colourless or yellow-brown to pink-purple ..........c.cocceveeierennnnee. 5
Ascospores simple, subglobose to globOSE .......cc.everiririeiiiiee Lempholemma
Ascospores septate, submuriform or muriform, ovoid to ellipsoid .........cccceoveeririicriiineicens 4

Upper cortex indistinct, never a single layer of clearly defined cells; thallus dark green-black,

rarely with a red-brown tinge, often swelling when moist ..........cccccveeienicincnncnenan Collema
Upper cortex a single layer of well-defined, rounded to cuboid cells; thallus red-brown-black,
rarely blue-grey, not noticeably swelling when moist ...........ccocevevieienenenininine, Leptogium

Photobiont in chains of 2-3 cells or more, often folded, rarely single-celled or forming packets

surrounded by individual pale or coloured gelatinous sheath .............cccoevevvererenenenieieieneen 6
Photobiont single-celled or in packets surrounded by an individual, often coloured gelatinous

SHEALH ...ttt b bttt ne st nteaen 13
Ascospores 7- to 14-septate, narrowly fusiform; thalline exciple absent ....... Arctomia delicatula
Ascospores simple or 1- to 3(-7)-septate; globose to ellipsoid, rarely fusiform; thalline exciple

present or absent, Or APOthecia ADSENL ........cverieriiriieieieieeeeee e 7

Thallus + uniformly minutely squamulose or rosette-forming, with, at least in part, a distinctly

radiating margin of + flattened or cOnveX 10DES .........ccoevieieiiiiiiiiiiiieceeeeeee e 8
Thallus crustose, continuous or + areolate, sometimes with spreading, terete, filament-like
lobes at the margin (best seen when moist) or entirely minutely fruticose .........cccccceveruennnne. 11

Thallus stellate-radiate, lobes longitudinally grooved and striate and pale below; coarse
nodules present, laminal ............coccooiiiiiiieiieieeee e Vestergrenopsis elaeina
Thallus of scattered or overlapping squamules or, if forming rosettes, lobes never grooved and
striate and pale below; isidia and soralia, if present, predominantly marginal .......................... 9

Photobiont Scytonema or Rivularia; isidia coralloid or + flattened; apothecia very rare;

ASCOSPOTES SEPLALE ..eevvreureeireeeieeiiestiesieesteeteeteenteesaeseaesseesseesseesseeseenseenseaneesnsenneenseens Placynthium
Photobiont Nostoc; often with isidia, granular soralia, or richly fertile; ascospores simple ....... 10
Thallus placodioid, rosette-forming, lobes agglutinating sideways ............ccccoceceverrennenne Degelia
Thallus SQUAMUIOSE ......cc.eeueeiiiiiiiiieetee e see Parmeliella Key

Thallus blue-grey or pale grey, entirely of small granules; photobiont Nostoc; apothecia with

a widely expanded red-brown to dark brown disc with a granular thalline exciple;

ASCOSPOTES O(=1)-SEPLALE ...vevveneirieieiieiieiieieee e see Parmeliella Key
Thallus dark, red-brown to black or blue-black, amorphous or in part minutely filament-like

(at least at the margin); photobiont Calothrix, Scytonema, or Rivularia; apothecia dark,

with or without a thalline exciple; ascospores simple or 1- to 3(-7)-septate; on rock,

TATELY DASIC SOTLS ..viieiiiiiet ettt ettt nen 12
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12(11)

13(5)

14(13)

15(14)

16(15)

17(13)

18(17)

19(18)

20(19)

21(17)

22(21)

Generic Key

Thallus red-brown-black, not pruinose, amorphous or indistinctly placodioid, subgelatinous
when moist; photobiont Calothrix; apothecial disc poriform at first, later + expanded,
thalline exciple present; ascospores simple, globose to ellipsoid ........c..ccceeeveeueneee Porocyphus
Thallus blue-black or black, partly grey- or blue-grey-pruinose, not subgelatinous when
moist; photobiont Scytonema; apothecial disc fully expanded from the first; thalline exciple
ADSEIL ...t Collolechia caesia

Photobiont Gloeocapsa, gelatinous sheaths pink-red-brown, especially towards the upper

surface, Kt purplish ...c..ooooooiiiiiii e 14
Photobiont not Gloeocapsa, gelatinous sheaths colourless, yellow-brown or red-brown
towards the upper surface, K— ........cccoooiiiiiiiiiiicccc s 17

Thallus small-squamulose, partly hollow .... ... Phylliscum demangeonii
TRAITUS CTUSLOSE ....vveutentitietiete ettt ettt ettt ettt ettt et et e et e et e eseeaeesee st esbensenbesseeneeneeneeneenean 15

Apothecial disc fully expanded from an early stage; inner wall of ascus 1+ blue, apical

dome I—; paraphyses slender, not swollen and moniliform above ..........c..ccceceevecenennnne. Euopsis
Apothecial disc scarcely expanded, apothecia + perithecia-like or urceolate; paraphyses, +
swollen and moniliform above, Or @DSENT ........c..ooviiiiiiiiiiccee e 16

Hamathecium of simple to branched and anastomosing paraphyses, + swollen and moniliform

above; periphysoids absent; aSCi VATIOUS .......ccveverierrerrieieieeeeeeeeesie e sreeeeeseeseenees Pyrenopsis
Hamathecium comprising a zone of periphysoids near to the ostiole; interascal filaments
either absent or inconspicuous and much shorter than the asci ............. Cryptothele rhodosticta

Asci with distinctly thickened apices, either K/I+ blue (in part) or entirely brown; apothecia
with an indistinct true exciple and a well-developed thalline exciple, often perithecia-like;
mainly confined to Wet, aCid TOCKS ......ccveviiriiriieieieicceeeee e 18
Asci uniformly thin-walled, entirely I-; apothecia often with a well-developed true exciple,
not or partly obscured by an evanescent thalline exciple; perithecia-like or with a broad

disc; on acid or calcareous rocks and SOIl ..........cccueivuiiioiiiiiiiecie e 21
ASCOSPOTES MUITEOTTIL ...euiiiiieiieieieet ettt Epiphloea byssina
ASCOSPOTES STIMPLE ...ttt ettt ettt et et e ebeeteeseessessessesessessesseeseeneensensensensan 19

Thallus black, tinged red-brown, at least when moist; photobiont Chroococcidiopsis

(XANIROCADSQ) .ottt ettt b s e s e ssesseesaeseennens Pyrenopsis
Thallus black, tinged brown or greenish, at least when moist; photobiont chroococcoid ........... 20
Thallus paraplectenchymatous throughout .............ceceeveviererenenenennnns Metamelanea umbonata
Thallus cortex with fan-shaped cells ..........ocoviririiiiiiiieeee Pterygiopsis

Apothecial disc remaining pore-like; on acid to neutral rocks, often in seepage tracks or
by streams and lake-sides; photobiont Calothrix ............ccccovceviiieieiiniieiieiiieeene Porocyphus
Apothecial disc expanding; on limestone, mortar and calcareous Soils ..........cccoeeereireerenne. 22

Thallus =+ areolate, surface and edges of areoles with + globose isidia; ascomata open below;

photobiont CAroocoCCidiOpsis ............ccoceouveeeireiiiieieeieeeeeeeeee s Psorotichia schaereri
Thallus + continuous or like a small Leptogium; isidia absent; ascomata closed below;
PhotobIiONt NOSTOC-LTKE .....ceovuiiiiiiiiieiieieeeee e Lemmopsis
GENERIC KEY 7

Sterile crustose, corticolous and lignicolous

Many lichens are frequently found sterile yet have sufficient features to enable them to be identified.
In order to identify material correctly it is particularly important to pay attention to its ecology and
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specimens may require chemical analysis by t.l.c. for confirmation. The key presented here is in no way
exhaustive.

Emphasis in this key is placed on the use of the standard spot test reactions C, K, KC and Pd. Lichen
photobionts are also important in identification. The presence of Trentepohlia can often be detected in fresh
material by the pale to deep orange mark obtained when the thallus is scratched and the cortex or soralia
abraded to expose the underlying photobiont. Unfortunately, the carotenoid pigment which imparts the
orange colour to the contents of the algal cells is soon degraded, becoming colourless in the herbarium;
similarly species with a pink tinge to the thallus when fresh tend to become uniformly pale grey a few weeks
after collection, as, for example, in the case of Schismatomma niveum. As a rule, under the microscope,
the cells of Trentepohlia tend to be larger and to have thicker walls than those of Trebouxia and other
unicellular photobiont algae; sometimes the filamentous habit of the former is also discernible. On dusty
or dung-influenced tree bases, many normally saxicolous species are becoming increasingly present. They
include species of Caloplaca, Stereocaulon and Verrucaria, among others, which are keyed out only in the
saxicolous keys.

1 Thallus and/or soredia golden- or orange-yellow or vivid yellow-green (not pale
yellow) When fresh ..o Sterile Crustose Key 7a
Thallus or soredia not golden- or 0range-yellow ..........cccccceeiriiiiniininininiieeeeeeee e 2
2(1) Thallus sorediate, blastidiate or leprose, pycnidia absent ............ccecevveerericeneiinenieeneieeneeees 3
Thallus without soredia, or if with soredia then pycnidia also present ...........ccccoevevenerenencnnene 4
3(2) Thallus (not soredia) with at least some positive spot test reactions ....... Sterile Crustose Key 7b
Thallus (not soredia) Pd—, K—, C—, KC— ......cccooviieiiiieeeieeeeeeee, Sterile Crustose Key 7¢
4(2) Thallus with isidia, hyphophores, blastidia or papillae, in some species becoming sorediate,
or appearing minutely squamulose, usually without pycnidia ............. Sterile Crustose Key 7d
Thallus without isidia, hyphophores or papillae, often with pycnidia ...........ccecvevvevievenenenenenene 5
5(4) Thallus with pycnidia or Sporodochia ...........cccceevueireiiinieiieeceene Sterile Crustose Key 7e
Thallus without pycnidia or sporodochia ............cccceeeeieieierienienieeeeene. Sterile Crustose Key 7f

Sterile Crustose Key 7a - Corticolous and Lignicolous Lichens: thallus and/or soredia golden- or orange-
yellow or vivid yellow-green.

Synopsis
1 Thallus and/or soredia K+ bright purple (parietin) ...........ccceceeeoereneeneienieesecseenne 2
Thallus and/or soredia K— or faint red (parietin absent) .................. ... 10

10(1) Photobiont Trentepohlia (orange colours due to the photobiont) .................
Photobiont chlorococcoid (yellow colours mostly pulvinic acid derivatives) ..

13(10) Thallus granular or nodulose with or without delimited soralia ................... . 14
Thallus entirely dissolved in soredia or thallus 1eprose ..........ccccceveverenininnieieenne. 19
1 Thallus and/or soredia K+ bright purple (Parietin) ...........ccceevevverererieeeieieieiesesesee e 2
Thallus and/or soredia K— or faint red (parietin abSent) ...........cceceruerereninenieiieieieeseseseeean 10
2(1) Thallus entirely dissolved in soredia or thallus = 1€pProse ..........cccevveveieririeiiiieereeeeee e 3
Soralia delimited, soredia often fariNOSE .........c..cccviieiiiiiiiieiie e 6
3(2) Thallus entirely dissolved in granular SOTEAIA ...........cceevveierierierierieieeeeieieieee e 4
TRAIIUS & IEPTOSE ...ttt ettt ettt b e bt b e estea et e st e b e nbesbenbeenene 5
4(3) Soredia starting diffuse (look for young stages) .........cccceeeeieieieierienenenenene Caloplaca citrina

Soredia originating from SOTalia ...........cccereririeieieieieieese e Caloplaca phlogina
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5(3)

6(2)

7(6)

8(7)

9(8)

10(1)

11(10)

12(11)

13(10)

14(13)

15(14)

16(15)

17(16)

18(16)

19(13)

20(19)

Generic Key

Thallus not leprose but fully non-corticate, always variable in colour, partly grey,

partly yellow and/or TUSLY ........coceeieieieniirieieeceeeeeiee e Chaenotheca ferruginea
Thallus leprose, medulla UV+ white; divaricatic acid and zeorin (Caloplaca borreri

keys out here; its chemistry iS UNKNOWN) .....cc.ovvevviriieieieieieieiese e Lepraria incana

Thallus continuous, C+ red, green; soralia discrete or confluent, pale greenish, but partly

stained orange, often over 1 mm diam. ..........ccccoeeiiniininnnne. Trapeliopsis pseudogranulosa
Thallus continuous or NOt, C—, NOt IEEI ....c.eeeeiiiieietietietieiieieiet ettt ettt eneestessesaeeseeneeneas 7
Soredia mainly on margins of areoles .........ccocevvevieriererieeeeeieeeieseseenen Caloplaca flavocitrina
Soredia in diSCIete SOTAIIA ........c.cueuiiiiiiiiiiiiiiciiiiec e 8
Soredia erupting from the non-areolate thallus, bright golden-yellow ............ Caloplaca phlogina
Soredia laminal on areoles, bright yellow or yellow-brown ..........c..cccoceveneoincnniinccinceneneenn 9
Soralia bright orange-yellow; on nutrient-enriched bark .................... Caloplaca chrysophthalma
Soralia pale yellow to dirty yellow-brown; on dry, well-lit, non-nutrient-enriched oaks

I PATKIANG Lot Caloplaca lucifuga
Photobiont Trentepohlia (orange colours due to the photobiont) ............ccccveeivineineniecnenne. 11
Photobiont chlorococcoid (yellow colours mostly pulvinic acid derivatives) ..........cccceceeveeennene 13
SOTAlIA C it Opegrapha multipuncta
S0TAIIA CH PINK Lttt ettt bbb 12
Soralia yellow-grey often confluent on a dark brown thallus; dark prothallus often present;

on hard, smooth bark; gyrophoric and schizopeltic acids ........c..c.cccceeueeee Opegrapha gyrocarpa
Soralia pale yellow to buff, small and + discrete, on an olive to grey-brown thallus; dark prothallus
sometimes present, on smooth or rough bark; gyrophoric acid ................... Opegrapha sorediifera
Thallus granular or nodulose with or without delimited soralia ............ccooevevenerinineiinciene 14
Thallus entirely dissolved in soredia or thallus 1eprose ............ccceceeveereiiiineiinccinineenceceens 19

Thallus + immersed or weakly areolate, green-brown to brown; soralia + discrete, <0.4 mm
diam., at first brown, later abrading ochraceous-yellow; on bark of A/nus, Betula, Sorbus
and Larix; Scottish Highlands ..........cccooeiiiiiiiiiiiiiceeee Japewia subaurifera
Thallus superficial, orange-yellow, granular or areolate-squamulose ...........cccecvevverierieriesenenens 15

Thallus with soredia ..........cccooeenenene Candelariella reflexa
Thallus Without SOredia, COTTICALE .........eoeuiiireieieeieeciee ettt et e e e e eaeeeenees 16

Thallus consisting of numerous corticate granules to ¢. 0.1 mm diam. .........cc.cecoveiiineinennnne 17
Thallus consisting of larger, often flattened granules that may become subsquamulose

Granules yellow (pulvinic acid derivatives) .........c.coceoeeeneiecceenenne. Candelariella xanthostigma
Granules vivid green (rhizocarpic acid) ......c.evevverierierenieieieieieeeee e Calicium viride
Thallus of irregular granules, usually becoming nodulose ............... Chaenotheca chrysocephala
Thallus of well-developed flat to convex subsquamulose areoles, often with

a differentiated MArgin ........cccooeveiiiiniiieeeeee e Candelariella vitellina
Thallus leprose, yellow (usually calycin) .........cccoeveieievievienieneneeeseeees Chrysothrix candelaris

Thallus leprose or not, vivid green (rhizocarpic or vulpinic acid) ........ccccoevererenenininieieenne. 20

Thallus a bit corticate, granular, often with black pycnidia, algae trebouxioid ..... Calicium viride
Thallus not corticate at all, Without pycnidia .........cccceeerieieniereniniceeeeeee e 21
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21(20)

22(21)

Algae ellipsoid (Stichococcus), always in chains ..........cccoceeeerennenenens Chaenotheca furfuracea
Algae round (trebouxioid) or rarely ellipsoid (Stichococcus) but never in chains ...................... 22

Thallus generally thick, covering the substratum; under overhangs, e.g. roots ... Psilolechia lucida
Thallus thin, not fully covering the substratum, on more exposed places .. Chrysothrix flavovirens

Sterile Crustose Key 7b - Corticolous and Lignicolous Lichens: thallus sorediate/blastidiate/leprose with
at least some positive spot test reactions.

Synopsis
1 Thallus C+ orange (persisting), containing Xanthones ............coceceveeverieneneneneneenenn 2
Thallus C+ red, orange-pink, carmine red or yellow (not persisting) ...........cccceeeevennene 14
14(1)  Thallus C+ red, orange-pink or carmine-red e 15
Thallus Cat YRILOW ...ttt 36
36(14) Thallus Pd+ red, orange or distinctly YEllow .........ccevivieieieieiieieeieeeeeeeeeeene 37
Thallus Pd=+ faintly yellow (due to atranorin) ..........cccoccoeveveeenenineneeneneeeneeneneeenne 61
1 Thallus C+ orange (persisting), containing Xxanthones ...........c....c.cceeeee..
Thallus C+ red, orange-pink, carmine red or yellow (not persisting)
2(1) Thallus completely sorediate, or covered With GONIOCYSES ......c.ecvevvieieeieieierieieriereeee e 3
Thallus with delimited or irregularly delimited soralia; soredia not completely covering thallus .. 8
3(2) Photobiont micareoid, cells c. 4-8 um diam, thallus with goniocysts, with or without soredia ..... 4
Photobiont chlorococcoid, cells c. 6-15 um diam., thallus lacking goniocysts, sorediate ............. 5
4(3) Thallus dissolved into goniocysts, C+ orange; Xanthones ..............ccecvevveneene. Micarea xanthonica
Thallus with goniocysts that cluster to form soralia, C+ red in section, but whole thallus
often reacting C+ orange due to rapid hydration of the green photobiont; gyrophoric acid
................................................................................................................... Micarea viridileprosa
5(3) Soredia brownish green, finely granular; thallus often rather thick, continuous;
isoarthothelin and thiophanic acid ...........cccoeeievirieieiieneneececeeeenen Pyrrhospora quernea
SOTEAIA FATTNOSE ...ttt ettt ettt ettt e st et e st et e besbeebeebe e st eneeneenean 6
6(5) Soredia pale yellow-green; thallus thin, evanescent; thiophanic, usnic acids, zeorin and
‘expallens UNKNOWN .......c.ooiiiiiiiiieieiee e Lecanora expallens
Soredia yellowish white to yellowish grey to mustard yellow; usnic acid absent ............c.ccccee... 7
7(6) Soredia mustard yellow; on exposed tree bark; arthothelin and granulosin
................................................................................................................ Lecidella flavosorediata
Soredia yellowish white to yellowish grey; unidentified xanthone; on wood, extinct in
the British ISIES ....c.eeuieiiiiieiie e Lecidella pulveracea
8(2) Soredia mustard yellow; on exposed tree bark; arthothelin and granulosin
................................................................................................................ Lecidella flavosorediata
Soredia not mustard yellow, generally Paler ...........ccoireiiiniiineieeeee e 9
9(8) Thallus thin, bluish grey to pellucid or varnish-like, often evanescent ...........cccceeceeievierieniennenne. 10
Thallus distinct and thiCKET .......c.ccuvveueiiiriiieiieceecc et 11
10(9)  Thallus often with bluish black prothallus; soralia becoming confluent; soredia farinose, pale

yellow; thiophanic, usnic acids, zeorin and ‘expallens unknown’ ............... Lecanora expallens
Thallus without prothallus; atranorin and thiophanic acid (major); arthothelin and ‘expallens
UNKNOWN (TNIN0T) ettt sttt ettt sttt ese et eseesesbesbesbesneas Lecidella subviridis
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11(9)

12(11)

13(12)

14(1)

15(14)

16(15)

17(16)

18(16)

19(18)

20(19)

21(15)

22(21)

23(22)

24(23)

Generic Key

Thallus of scattered areoles, most areoles dissolving into soralia; arthothelin and
thiophanic ACId .....cc.evviviriiiiiieieeee e Rinodina flavosoralifera
Thallus CONMTIMUOUS ....eooviiiiiiiiiiie ettt ettt et e et e et e e et e e et e e e teeeeteeetaeeeaeeeeveeeereeeeasens 12

On smooth bark of trees and shrubs; thallus thin and even; soralia pale yellow-grey,
efflorescent, UV+ orange; arthothelin, granulosin and lichexanthone
............................................................................................. Lecidella elacochroma f. soralifera
On rough bark, rotting bark or wood; thallus minutely granular-verrucose; soralia pale
yellow or green; various lichen products PreSent ...........eoeeeeiririeierienienieeresese e 13

Thallus yellowish; soralia round, convex, discrete or becoming confluent, pale yellow;
soredia farinose; in woodland on acid bark; arthothelin, thiophaninic acid and atranorin
.................................................................................................................... Lecanora alboflavida
Thallus grey; soralia irregular, yellow-green, often inconspicuous and best revealed by
rubbing thallus with finger, coarsely granular; in open habitats on wood or enriched
bark; atranorin, arthothelin and = thuringione .............cceceeevvecvecieierienieseenenne. Lecidella scabra

Thallus C+ red, orange-pink or carmine-red
TRAIIUS Ct YEILOW ..cvviiieiicieeieeieeee ettt ettt e b e s e sbesseeseeseeseesaensensesenseenas

Photobiont Trentepohlia; thallus Pd— ...........ccooiiiiiiiiiiiiiieeeeeee e 16
Photobiont Trebouxia or chlorococcoid; thallus Pd= ...........oooviiiiiiiiiiiicceeceeeee e 21
Thallus Without true SOTEAIA ......c..eeiuiiiiiiiiiie ettt e e et eae e e eas 17
Thallus With tru€ SOTEIA .......c.eiiviiiiiiiiiicie ettt ettt ettt eae s 18

Thallus with pale creamy yellow soralia-like sporodochia producing hyaline 1-septate conidia
....................................................................................................................... Blarneya hibernica
Thallus often with pruinose apothecia resembling eroded soralia ..................... Arthonia pruinata

Thallus cretaceous, pinkish brown to white and usually rather thick (over 0.5 mm);

CIYERTII 1.ttt Dirina massiliensis f. sorediata
Thallus thin, not cretaceous; gyrophoric acid ..........cceoieeiririeiieeeeee e 19
Soralia pale fawn, mottled brown, never orange even when fresh ................... Opegrapha fumosa
Soralia with yellow or orange tinge at least when fresh ... 20

Soralia yellow-grey often confluent on a dark brown thallus; dark prothallus often present;
on hard, smooth bark; gyrophoric and schizopeltic acids ............cc.cc...... Opegrapha gyrocarpa
Soralia pale yellow to buff, small and + discrete, on an olive to grey-brown thallus; dark
prothallus sometimes present, on smooth or rough bark; gyrophoric acid
.................................................................................................................. Opegrapha sorediifera

Thallus Pd+ yellow-orange (alectorialic acid) or Pd+ red (argopsin); on acidic substrata .......... 22
Thallus Pd— (alectorialic acid absent); SubStratum VATiOUS ..........c.ccevverriereerieeeieeeiesieseesiesreeneas 25
Thallus Pd+ red (argopsin); photobiont micareoid, cells ¢. 4-8 um diam. ......... Micarea leprosula
Thallus Pd+ yellow-orange (alectorialic acid); photobiont chlorococcoid, cells c. 6-15 pm

GHAIML. Lottt 23
Thallus of discrete areoles or small sqUAMUIES ..........ccoeirieieiieiiieiennen Pycnora leucococca

Thallus scurfy granular or with indistinct areoles

Thallus dull grey-green to dark brown-grey, with irregular patches of soredia ... Buellia pulverea
Thallus white of = immersed areoles and delimited to confluent, white-grey to yellow-brown
soralia flecked with dark Grey ..........cccoeoeiiiininiiiieee Pycnora sorophora
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25(21)

26(25)

27(26)

28(27)

29(27)

30(29)

31(30)

32(31)

33(30)

34(33)

35(34)

36(14)

37(36)

38(37)

39(37)

40(39)

Thallus at least partly of + ascending, convex, often imbricate squamules; soredia on
lower surface of squamules in lip-shaped soralia ............cccccoevenenennn. Hypocenomyce scalaris
Thallus Without SQUAMUIES .........ccoruiriiiriiiiiiieie ettt 26

Thallus with a conspicuous white prothallus; soralia blue-grey-white, + hemispherical,

C+ carmine red (lecanoric acid) ........ccceoverierienenenenenieieeeeeen Pertusaria hemisphaerica
Thallus without a conspicuous white prothallus; soralia yellow, green or grey-white or

brown, often flat or irregular; soralia C+ orange-red (gyrophoric acid) .........c.ccoeeveveireenenne 27
Photobiont micareoid, cells ¢. 4-8 m diam. .........cccoviiiriiiiiiieeeeeeeee e 28
Photobiont chlorococcoid, cells ¢. 6-15 um diam. ..........ccoecvevierierieieieieeeeeee e 29
Thallus with goniocysts coalescing into soredia ...........cccevveveerierenenenenen. Micarea viridileprosa
Thallus without goniocysts, soredia starting punctiform .............cccceeeverernenene Micarea coppinsii

Thallus fully dissolved into soredia, variable in colour, but colour variation related to the

degree of exposure to light ...........ocoviriiieieiieeee e Placynthiella dasaea
Thallus with sorediate and NON-SOTEdiate ATCAS ..........cccervevirieririirieiieieieieieeeee et 30
Thallus thick, corticate, white-grey, often granular or irregularly warted ............coocevverinieneenen. 31
Thallus rather thin, grey, grey-green, olivaceous or brown, inconspicuously areolate or

VEITUCOSE-ZTAMUIAT ....eutiitititieiieiieiieet ettt b ettt ettt ae sttt ebeeseeneene 33
Soredia roughly granular, indeterminate

Soredia granular, in delimited SOTALIA .........eeveierieieieieeeeeee ettt eas
Thallus UV— ..ot Ochrolechia androgyna
Thallus UV YEILOW ..eoveiiiiiieiieiieieieeee et Ochrolechia arborea
Photobiont Chlorella-type, at least partly in clusters of 2-4 daughter cells resulting from

binary fission, often not round but asymmetrical with one flattened side ........ see Trapelia Key
Photobiont trebouxioid, essentially TOUNM ..........cceeieieieieieierierese et 34

Soralia brownish, punctiform, eroding and green when abraded; thallus areolate
..................................................................................................................... Schaereria corticola

Thallus scurfy, dark green, thick (over 0.3 mm); C—reaction fleeting; on exposed twigs
......................................................................................................... Scoliciosporum sarothamni
Thallus granular, thin; C—reaction strong; over mosses on old trees in forests . Biatora chrysantha

Thallus Pd+ red, orange or diStinctly YEILOW ........c.eovevieieiiiieiiiescecececeeeeee e 37
Thallus Pd+ faintly yellow (due to atranoriny ...........ccoceoeeererirenieiieieeieceeeeeie e 61
Thallus entirely leproSe-granular .............ccocveririrerieieieieeerie ettt ere e ereereeneens

Thallus not leprose, with sorediate areas

Photobiont treDOUXIONA .. .c.veveeuieieieiisiieieeeeceiee ettt sttt neas Lepraria
Photobiont cells ellipsoid (Stichococcus) Chaenotheca stemonea

Thallus K+ yellow soon turning bright red (crystals - norstictic acid) .........ceceevververierenerenennne
Thallus K—, K + yellow or K+ brown-red (crystals absent - norstictic acid absent)

‘Soralia’ being the sorediate surface of apothecia within delimited verrucae ...... Phlyctis agelaea
Soralia N0t Part Of ASCOMA .......eueeiiiiiiietieietteeete ettt ettt sbesaesaeereene 41



82

41(40)

42(41)

43(39)

44(43)

45(44)

46(45)

47(43)

48(47)

49(48)

50(49)

51(49)

52(51)

53(51)

54(53)

55(54)

56(54)

Generic Key

Soralia dark BIOWN ........coeoiiiiriiiiiiie e Rimularia fuscosora
Soralia pale-coloured or bIUISH ........cociiiiiiiiii e 42
Soralia diffuse and erose; thallus thick ..........cccocoviriiiiinini Phlyctis argena
Soralia delimited and excavate; thallus thin or immersed ...........cccccoocvveennnns Buellia griseovirens
Thallus Pd+ yellow-orange (psoromic, stictic or thamnolic acids) ..........ccceveverereneneninieeens 44
Thallus Pd+ red or dull orange (without psoromic, stictic or thamnolic acids) ........c..ccccceeueneee. 47
Thallus K— (psoromic acid); photobiont Trentepohlia ...................c........ Schismatomma niveum
Thallus K+ yellow; photobiont trebouxioid or chlorococcoid ...........ccoevenirinieieieieieieeeee 45
Thallus with firm medulla below soredia ...........cocooeeireinieneiiieeecne Cladonia macilenta
(poorly developed material)
Thallus With SOft MEAULLA ........cciiiiiiiiiee et 46
Thallus grey-green, superficial; soralia convex to globular; K+ bright yellow (thamnolic
acid); mainly on bark ... Loxospora elatina
Thallus white to pale grey, immersed; soralia + flat, K+ pale yellow (stictic acid);
Ol WOO ettt ettt ettt ettt ettt ettt e b e e bt eseestens et e sesseesesseeneene Xylographa vitiligo
Thallus KC+ violet (picrolichenic and protocetraric acid); tasting bitter ........... Pertusaria amara
Thallus KC- (picrolichenic acid absent); not tasting bitter ............ceceeveevierierienieninieeeieieenee 48

‘Soralia’ being the sorediate surface of apothecia within delimited verrucae

PhOtODIONt THCRLCPOMIIA ...ttt ettt sb e b eneeaeesaens 50
Photobiont Trebouxia

Thallus superficial, cracked-areolate; soralia discrete, or as lines along cracks in the thallus;

soredia farinose, c¢. 15-30 um diam.; protocetraric acid ............ccoevernns Enterographa sorediata
Thallus mainly immersed, not distinctly cracked; soralia discrete, rounded; soredia
finely granular, ¢. 30-70 um diam.; fumarprotocetraric acid ............ Schismatomma quercicola

Thallus and/or soralia K+ yellow (atranorin present) ......oveeeeeeereerieniesrenresreereeeeeeeesiessessesnenns
Thallus K—, sometimes K+ dirty red-brown (atranorin absent)

Thallus a warty crust, often delimited by a black hypothallus; zeorin absent

.................................................................................................................... Mycoblastus fucatus
Thallus not delimited by a black hypothallus, becoming obscured by scattered or contiguous,

coarsely granular, efflorescent soralia; zeorin present ...........ccccceeveeeeueennnne. Megalaria pulverea
Soredia forming discrete, delimited SOralia ...........oceoieirieirieriiiicee e 54
Soredia diffuse or forming irregular SOTalia ...........coveviereriririririe e 57
Thallus WRItISH GICY ....ieviiiieiieieieiece ettt sttt beeaeeneenas 55
Thallus some shade of Zreen Or BIOWI ........c.eoueiiiiiiiiieiiceeee e 56

Thallus thin; soralia up to 0.5 mm diam. ..........ccccceveverenene ... Pertusaria pupillaris
Thallus thick (over 0.3 mm); soralia up to 1.5(-3) mm diam. ..........cccceeueenenneee Pertusaria borealis

Soralia pale green, irregularly rounded, soon confluent; argopsin
........................................................................................... Biatora britannica & B. efflorescens
Soralia often confluent and coalescing towards centre; thallus grey to brown-green, when
young often delimited by grey-brown hypothallus; fumarprotocetraric acid; on bark and
wood of Pinus, rarely Betula and Populus, Scottish Highlands .................. Fuscidea arboricola
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57(53)

58(57)

59(57)

60(59)

61(36)

62(61)

63(61)

64(63)

65(63)

66(65)

67(66)

68(67)

69(68)

70(69)

71(70)

72(71)

Thallus completely granular sorediate; fumarprotocetraric acid ...........ocooerereirernincenene 58
Thallus not completely sorediate; argopsin O PANNATIN .....c..ee.eeueeeerierierientiniiereeieeireieieeesenienee 59

Soredia granular, often in consoredia; ubiquitous in areas receiving SO, air pollution

................................................................................................................. Lecanora conizaeoides
Soredia farinose; mature eXposed tIeeS ..........eeverereerieierierieneneneneeeenes Cliostomum flavidulum
Soredia iS1di0id; ArgOPSIN ....ecvievieuieieieieieeie ettt ettt enas Phyllopsora rosei
SOT@AIA QISTINCT ...ttt ettt b e bbbttt es et eeen 60

Soralia fragile, most conspicuous when wet, not much differing in colour from the thallus;
ATZOPSII 1ttt ettt et et et et et e teeteeseeseeseessesbessesseeseeseeneeneensensensenseenas Halecania viridescens

Soralia yellow-brown, scattered, not coalescing towards centre; thallus dark green-grey,
hypothallus absent; pannarin; on young trees or branches in moist woodlands and Sa/ix

carrs, often overgrowing parmelioid lichens ...........cccooceviniiiiinnencnnn, Rinodina efflorescens
Thallus C+ yellow (variolaric aCid) ........coevieiecieierierierieriesieeeeeet ettt ere e eee e eeesaeneens 62
Thallus C— (variolaric acid aDSENL) .........ccueveeiiieiiieiiieiieie ettt re e enaeesae e 63
Thallus often in rounded patches; variolaric acid only; on base-rich bark ..... Ochrolechia turneri
Thallus in streaks or wide-spreading; variolaric and lichesterinic acids; on acidic

DTk OF WOOU ...evieiiiieiieeee e Ochrolechia microstictoides
Thallus and soralia KC+ violet, tasting bitter; picrolichenic acid ..........cccoeceveeiivirerieienieienns 64
Thallus and soralia KC—, not tasting bitter; picrolichenic acid absent ............ccccccevveirerenennnnenn. 65

‘Soralia’ being the sorediate surface of apothecia within delimited verrucae

............................................................................................................... Pertusaria ophthalmiza
Soralia mostly discrete, not part 0f aSCOMA ........ccoevvevverierierieiieieieieeeeeeeeeene Pertusaria amara
Soralia dark DIOWN ......cc.eiiiiiiiiiieee e Rimularia fuscosora
Soralia N0t dark BIOWIL ........coueiiiiiiiiiiii et 66

Photobiont 7rentepohlia; thallus and soredia pure white; ?lepraric acid; on dry bark of
WAYSIAEC TTCES ...vvieieiieiieieie ettt ettt sttt ee et eseeneeneens Schismatomma cretaceum
Photobiont trebOUXIONd ........c.cuiiviiiiiiiiiiciiitec e 67

Thallus of scattered areoles, most areoles dissolving into soralia; atranorin and zeorin

...................................................................................................................... Rinodina degeliana
ThalluS CONTIMUOUS ......eeuviieiiiiiietie ettt ettt ettt e e eteeeteeeseeeseeseenseesseesseesseeseessseeseenseenseenseans 68
Soredia white, grey-white, bluish, pale fawn ..........cccooiiiiiiiniiie 69
Soredia yellow-green (check both options if in dOUbt) ..........ccevieiiiiiiiiiniieeece 75
Soredia bluish; on worked timber; atranorin and unidentified substance ..... Tephromela grumosa
Soredia NOt DIUISI ......oiiiiiiiic et et 70
Soredia forming discrete, delimited SOTalia ............ccoeieieierienieiecece e 71
Soredia diffuse or forming irregular SOralia ............cooveirieirireiieeee e 73

Thallus with initially discrete soralia, becoming confluent; atranorin and zeorin
................................................................................................................ Lecanora barkmaniana
Thallus entirely sorediate from the fIrSt ..........ccoeieieiieiiiriiriececeeeeee e 72

Soredia white to green-grey, granular, 40-100 pm diam.; atranorin and zeorin
...................................................................................................................... Megalaria pulverea
Soredia creamy white to pale fawn, farinose to finely granular, 20-50 um diam.;
atranorin and rocCellic acid .........ccoevieierierienereieeeeee e Lecanora farinaria
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73(70)

74(73)

75(68)

76(75)

77(76)

78(75)

Generic Key

Thallus corticate, glossy, with irregular soralia often confined to a few areas on the thallus;
atranorin and caperatic acid ..........coceeeeieierierienienenne. Mycoblastus sanguinarius f. leprosus
Thallus matt, more or less completely sorediate, but soredia sometimes lacking near
THE MATZIN 1.ttt ettt et e e b e b e s beeseeseesaessessessessesseaseeseeseeseessensan 74

Marginal prothallus usually conspicuous, white cottony; atranorin, zeorin and porphyrilic
ACIA v Haematomma ochroleucum var. porphyrium
Marginal prothallus absent; atranorin and caperatic acid ..........ccccoeevvenes Cliostomum leprosum

Soredia diffuse or forming irregular soralia, at times virtually completely covering the thallus . 76
Soredia forming scattered, delimited, round soralia to 1 mm diam. ..........cccceeveeierievienienenennne. 78

Marginal prothallus usually conspicuous, white cottony; zeorin, usnic and porphyrilic acids
........................................................................... Haematomma ochroleucum var. ochroleucum

Thallus pale grey, verrucose, with contrasting yellowish soralia; on bark and wood of

old Pinus, Scottish Highlands; atranorin, usnic and planaic acids ............. Mycoblastus alpinus
Thallus uniform in colour, powdery-granular with a smooth, pale, continuous prothallus;

on mossy bark of deciduous trees in old woodlands; usnic acid, zeorin and terpene(s)

OF SEETOL(S) +evvemremrentetietiet ettt eas Megalospora tuberculosa
Thallus rimose, rather thick; atranorin and placodiolic acid ................. Haematomma sorediatum
Thallus granular, thin to nearly absent; atranorin and gangaleoidin ................... Lecanora jamesii

Sterile Crustose Key 7¢ - Corticolous and Lignicolous Lichens: thallus sorediate/blastidiate/leprose with
negative spot test reactions.

Synopsis
1 Photobiont THentePORIIa ..........c..ccueeeeiiiiiiiiiieeeeee ettt 2
Photobiont Chlor0COCCOIA .......cuivveuiirieieiiirieiciet ettt 6
6(1)  Soredia forming delimited, round or elongate soralia ...........cccceeevevievierierieneeieieieeenene 7
Soredia diffuse or forming irregular soralia, or leprose or consisting of goniocysts ...... 28
28(6) Thallus UV+ Whit€ OF OTANGZE ......eveviieiiieiietiieiieteiete ettt 29
Thallus UV— L.ttt 36
1 PhotobIONt THeNtEPORLIQ .........c.coeeeeeieiieiee e
Photobiont chlorococcoid
2(1) Thallus conspicuous, pale grey to chalky-white, often wide-spreading, not distinctly
mosaic-forming; ‘soralia’ (? ascomatal initials) pale brown, fleck-like, to 0.5 mm
diam., + scattered; on dry trunks of Quercus in old woodlands and parklands
.................................................................................................................... Lecanactis amylacea
Thallus inconspicuous, grey to purple-grey, mauve or dark brown, individual
thalli often small, sometimes mosaic-forming; soralia and ecology various ...........c.cccceeeeuenee. 3
3(2) Soredia grey, pink-, MauVe- OF HLAC-GICY ......ccveiiieriiriiiieiietieieetee et 4
Soredia with a pronounced yellow, yellow-ochre or orange tinge ............ccceceevevererenenenreeniennens 5
4(3) Thallus lilac- to pink-grey; soralia at first punctiform, becoming confluent; dry

S1AES OF OLd TIEES ..o Schismatomma decolorans
Thallus dark brown, often tinged mauve and delimited by a dark prothallus;

soralia punctiform; on smooth bark, usually near streams; confluentic acid

........................................................................................................................ Opegrapha zonata
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5(3)

6(1)

7(6)

8(7)

9(7)

10(9)

11(9)

12(11)

13(11)

14(13)

15(14)

16(15)

17(15)

18(14)

Soralia pale fawn to ochraceous, at first 0.2-0.7 mm diam., becoming confluent and

to 2-3 mm wide; old trees in open and woodland situations ...................... Opegrapha corticola
Soralia bright orange (quickly fading in herbarium) 0.1-0.3 mm diam., sometimes

becoming confluent; on exposed twigs and branches of trees and shrubs in

boggy places, sometimes on shaded tree trunks ...........ccceceevevenenenene Opegrapha multipuncta
Soredia forming delimited, round or elongate sOralia ............ccoeerieireiiinieincee e 7
Soredia diffuse or forming irregular soralia, or leprose or consisting of goniocysts .................. 28
Soralia NEArLY DIACK ......c.ccieieeieieicieiee ettt ettt ere b ae s enaas 8
Soralia N0t BIACKISH ....c.iviiiiiiiieiieieeee ettt 9
Thallus + immersed; medulla I—; on Populus bark ..........ccceeeeveievievienieneneeeenee, Caloplaca ahtii

Thallus superficial, irregularly warted; medulla [+ blue; on wooden fencing
.................................................................................................................... Thelomma ocellatum

Soredia and thallus thick, MmOStly WHite ...........cccocerieiiiiiiiiniiiiicccee e 10
Soredia and/or thallus COLOUIE ..........cc.ooiiiiiiiiiiiie e et 11

Soralia genuine, not part of ascoma, round, >1 mm diam., white; thallus well

developed with a zoned thalline margin; on bark ........c..ccccoovieiinininennn. Pertusaria albescens
‘Soralia’ being the sorediate surface of apothecia within verrucae; on acid bark
in humid sites, N.W. Scotland ..........c.coccoeviniininiiniinicnccceeee Pertusaria ophthalmiza

Soralia developing from thallus pustules that split open so that a resultant concave
soralium is delimited by a reflexed ring of thallus ...........cccocooivniiniiiinii 12
Soralia not developing from thallus PUSTULES ........ccccoeiiiiiiiiiiiieeeeeee 13

Thallus white, without blue tinge; soralia pale yellow-green or green-white, hyphae of
exposed soredia never pigmented; on trunks of mature parkland and wayside trees
....................................................................................................................... Caloplaca ulcerosa
Thallus pale grey often with blue tinge; soralia pale green, hyphae of exposed soredia with
greyish pigment; on nutrient-enriched bark of tree trunks and branches .. Caloplaca obscurella

Non-abraded soralia on the upper surface with a markedly darker colour (usually

brown or bluish) than internally ..........cocooieireiiiiieee e 14
Soralia without darker colour at the SUITACE ...........ccvevuiiiiiiiiicice e 21
Medulla UV+ white

MEAUILA UV oottt et ettt e et e et e et e eae e et eeteeeaeeereeeseeneenne s

Prothallus dark DIUE-ZIEY .......cceiiiiiieiieiieee ettt
Prothallus absent or brown

Thallus superficial, dark blue-grey; areoles becoming verrucose and bursting to
form pale grey, irregular soralia; perlatolic acid .........ccocceverieieiereiennne. Mycoblastus caesius
Thallus immersed or superficial and pale green-grey; soralia 0.2-0.6 mm diam.; t.l.c. required for
identification; on bark of Betula, Juniperus and Pinus in C. & E. Scottish Highlands
............................................. Lecidea nylanderi (divaricatic acid) & L. pullata (sphaerophorin)

Perlatolic acid present; thalli often wide spreading; mainly on wood, especially of Pinus in
Scottish pine forests, less often on bark in C. & E. Scottish Highlands ...... Hertelidea botryosa
Divaricatic acid present; thalli delimited, usually round; on smooth bark of
AECIAUOUS tIEES ...ttt Fuscidea recensa

Thallus continuous, grey or bluish, SMOOtH .......c.oiiiiiiiiiiieeee e 19
Thallus brownish or not Smooth but areolate .............cccooveeiiiiieieieeceeeeeeeeee e 20



86

19(18)

20(18)

21(13)

22(21)

23(22)

24(23)

25(22)

26(25)

27(26)

28(6)

29(28)

30(29)

31(30)

32(30)

33(32)

34(32)

Generic Key

Atranorin and sometimes traces of norstictic present; on wood and bark, also

DIANCHES ..ovieiieieieeieceeee ettt ettt ettt ettt eae s Buellia griseovirens
Atranorin and placodiolic acid present; on wood and bark ...........c.cccceeeriiieinne. Buellia arborea
Thallus areolate, grey or bluish; on + base-rich bark ...........cccccccevenne Rinodina griseosoralifera
Thallus often areolate, brownish; on smooth bark ..........cccceceviiininininn. Japewia subaurifera

Medulla and soralia UV+ white (divaricatic acid) Fuscidea lightfootii

Thallus UV—
Thallus CONIMUOUS ......oviiiiiiiiiiitirtei ettt ettt ettt ettt 23
Thallus consisting of SCAttered are0les ..........eeiririerieriirierieie e 25

Thallus whitish, soredia creamy white to pale fawn, farinose to finely granular, 20-50 pm

diam.; atranorin and roccellic acid ........c.coocereiiriiieiiiiieeee Lecanora farinaria
Thallus and/or soralia yellowish, With USNIC ACIA .....eevveieriiriiriieiieieieieeee s 24
Soralia pale yellow or green-yellow, scattered, UV— ; thallus thin, pale grey ..... Lecanora jamesii
Soralia along cracks in the thallus; thallus yellowish .........c.cccoooeviviviniiiennnns Lecanora orosthea
Thallus yellowish, with UsSnic acid .........c.ccoceveririiiiiieiiiieeee Lecanora soralifera
Thallus greenish to brownish or grey, without USnic acid ..........ceceevievieriirinieieieieieesese e 26

Thallus with globose soralia arising from often hidden squamules; on moist, rotting
wood, often on Placynthiella icmalea .................cccoeeueceeceeeieereeeernannnn. Trapeliopsis percrenata
Soralia not strongly convex; mostly 0n eXpoSed tIEeS ..........cccoeererieinieirinieeneinieeeeneneieneeee 27

Thallus with soredia, without pigments; upper cortex parenchymatous

........................................................................................................... Hyperphyscia adglutinata
Thallus with soredia that start as blastidia, sometimes with orange, K+ purple
pigments; upper COrteX UNCICAT ........c.evuirvieuierieiieieieieieie e Rinodina colobinoides
Thallus UV+ Whit€ OF OTANZE .....veeeeiieiieieieiiiteiieteeet ettt ettt ese et be s ebe et neeseeaeneeeenes 29
ThATTUS UV Lottt 36
Thallus and soralia UV+ orange (xanthones); on dry, shaded bark in woodlands
................................................................................................................... Bacidia viridifarinosa
Thallus and soralia UV+ white (divaricatic, lobaric or perlatolic acid, or sphaerophorin) ......... 30
Prothallus dark BIUC-GIEY .......ccverviriirieieiieieieieieete ettt ettt saeeaeeneeseens 31
Prothallus abSENt OF DIOWIL .....c..eiuiiiiiiiiiiiiieiieiieieete ettt ebe s 32

Thallus superficial, dark blue-grey; areoles becoming verrucose and bursting to
form pale grey, irregular soralia; perlatolic acid ..........c.ccoceveririnieienenne. Mycoblastus caesius
Thallus immersed or superficial and pale green-grey; soralia 0.2-0.6 mm diam.; t.1.c. required for
identification; on bark of Betula, Juniperus and Pinus in C. & E. Scottish Highlands

............................................. Lecidea nylanderi (divaricatic acid) & L. pullata (sphaerophorin)
Thalli delimited, often by brown prothallus, usually round; mainly on smoothish

bark of AECIAUOUS TrEES ........iveuiiiiiiiieiiitiiei ettt 33
Thalli Wide-SPIEAQING .....c.eiveuiiiiieiiieiieteet ettt et es ettt s ettt e s be e s neeneas 34
Perlatolic aCid PrESENL .....c..cueiiriiriieiieiieieeie et Ropalospora viridis
Divaricatic aCid PreSENt .........ccceiriirieuirieiieieieieetecet et Fuscidea lightfootii
TRAIIUS LEPTOSE ...eueentitietieteei ettt ettt ene e Lepraria incana

Thallus sorediate; mainly on Wood Of Old Pifllss .......ccocceeeiriiieiniiieeeeeeeee e 35
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35(34)

36(28)

37(36)

38(37)

39(36)

40(39)

41(40)

42(41)

43(40)

44(43)

45(39)

46(45)

47(46)

48(47)

49(48)

50(46)

Lobaric acid PreSEeNt .......ccevuevvieeieeieieieieieieete et eee e ennens Lecidea porphyrospoda
Perlatolic aCid PrESENL .....ccvevveriiriiiiieeieieieiete ettt Hertelidea botryosa
TRAIIUS 2 IEPTOSE v.vvevverieiieieete ettt ettt ettt et b e e et e e beeteesaessessessesesesseeseeseessensensensan 37
ThAIIUS SOTEAIALE ......euveuitiiieiiieiiete ettt ettt sttt ne 39
Thallus consisting of a primary leprose thallus from which simple or sparingly

branched, granular pseudopodetia develop Leprocaulon microscopicum

Thallus Without PSEUAOPOAETIA ......cueeueiiiiiiiitieieeieee et 38
Thallus leprose, with trebouxioid algae ..........cccoeveririririeieieeeeeee e Lepraria
Thallus =+ leprose, with ellipsoid algae (Stichococcus) ........ccceovevenucnecnnc. Chaenotheca trichialis
Thallus well delimited, often rather thick, white to yellow green ..........ccoceeveeieviecienienenenenene 40
Thallus less delimited, thin, greyish t0 Sreen .........coceveiiriiiiiiieieeeeeee e 45
Thallus bright or pale YEIIOW=-ZIEEN .......ceeiriiiiiiiiiieiieeeeeie ettt 41
Thallus yellow-white t0 YEIIOW=ZIEY .......couiriiriiriiriiiiiiiieieeeee e 43
Thallus delimited by a white, fibrous prothallus; zeorin, porphyrilic and usnic acids
........................................................................... Haematomma ochroleucum var. ochroleucum
Fibrous prothallus @DSENL .........ccueriiriiriieiieieieieieieeee ettt ese s sse s s sseere e 42

Thallus green-white, thin; soredia yellow-green, with white medulla beneath;
usnic acid and zeorin; in eXposed Places ..........ccveierieierierierienieriere e Lecanora compallens
Thallus powdery granular with a smooth, pale, continuous prothallus; thalline granules
aggregated, pale green, tinged yellow-green, often partly eroded and then paler; atranorin,
usnic acid, zeorin, ?diterpene(s), sterol(s); in ancient woodland ........ Megalospora tuberculosa

Thallus delimited by a white, fibrous prothallus; atranorin, zeorin and porphyrilic acid
............................................................................. Haematomma ochroleucum var. porphyrium

Thallus often in rounded patches; variolaric acid only; on base-rich bark ...... Ochrolechia turneri
Thallus in streaks or wide-spreading; variolaric and lichesterinic acids; on acidic
DArk OF WOOU ... Ochrolechia microstictoides

Thallus bluish grey to greyish white
Thallus S0me Shade 0f GIEEM .......c.iiuiieiiiieiee e

Soredia granular (generally over 50 m diam.) ......cccoeveriiiririeieeeeceeee e 47
Soredia farinose

Thallus consisting of partly cylindrical granules; bluish pigment K+ green
intensifying, N+ purple; on trees in oceanic ancient woodland ................. Bacidia caesiovirens
Thallus of more rounded granules; pigment different; in open, low rainfall areas ..................... 48

Thallus thick, totally covering bark; soredia with K+ violet pigment
..................................................................... Caloplaca virescens (cf. also morphs of C. citrina)
Thallus thin, bark well recognisable DELOW ..........ccccoiiiriiiiieiieiiieeee e 49

Thallus rough, granular to areolate, soredia concolorous; soredia with K+ violet
PLEIMICII ..ttt ettt ettt ettt s bt eae st ene e e eneeeens Rinodina pityrea
Thallus finely granular, with green-grey-brown soredia ...........cococeveiieneincennne Lecania erysibe

Thallus pale bluish grey; usnic acid, zeorin and asemone ............coceeeeeenee Fellhanera bouteillei
Thallus with violaceous soredia or WhitiSh ...........cccoveueirineeinineieiccccereec e 51
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51(50)

52(45)

53(52)

54(53)

55(52)

56(55)

57(56)

58(56)

59(58)

60(59)

Generic Key

Thallus whitish with darker, violaceous soredia; on rough bark of trees in ancient

WoOdland; NO SUDSTANCES ........c.eievuiiiiiiiiieeeeeeeeee e Buellia violaceofusca
Thallus uniformly whitish; on bark of old Pinus in native pine woods;
Pseudoplacodiolic aCId .......ooeiieieiieiee s Lecidea leprarioides

Photobiont micareoid, cells c. 4-8 um diam; t.l.c. required for identification

............................................................................................................... Micarea prasina agg. 53
Photobiont chlorococcoid, cells ¢. 6-15 m diam. ........ccoeoveiierinininiiieeeeeeee e 55
Thallus with micareic acid; usually on wood of stumps of old trees Micarea prasina
Thallus Without MICAreIC ACIA .....c.veuiiiiieiiiitieiieie ettt 54
Thallus with methoxymicareic acid, without bluish tinge; common ............. Micarea micrococca
Thallus with prasinic acid, often with a bluish tinge; rare on trees ........... Micarea subviridescens

Thallus smooth to rimose between the soredia, soredia of the same grey-green

colour; soralia usually markedly, vertically raised, with steep sides; roccellic

ACIA PIESENL ...ttt ettt sresteereeeeeneene Fellhanera viridisorediata
Thallus different; no substances detected DY t.1.C. c.vovvevveriiriiiieieieieeeeee e 56

Thallus with rather irregular + granular soredia; on ancient trees in forest or

PASTUIE WOOAIANA ....ooviiiiiiciieicciecee ettt ettt se et e et besbeeteeaeetaesaens 57
Thallus with either farinose soredia or regular granular soredia; also in exposed habitats .......... 58
Thallus diffuse; soredia isidiose, often with brownish tips. ........c.ccceceveincninnns Bacidia biatorina
Thallus often clearly delimited; soredia relatively sparse .................. Mycobilimbia epixanthoides
Soredia granular, TEGULAT .........coeiiriiiiieeee e Bacidia sulphurella
SOTEdia TATTNOSE .....veuiiiiciieiciei ettt 59
Thallus consisting mainly of ZONIOCYSES ......ccceeeeierierierieniiririeeeeeeee e Bacidia delicata
Thallus AIfFEIENE ...ttt ettt b ettt et e nbesbeeae e 60
Thallus pale yellow-green; soredia generally effuse .........c.cccoeovenccincnnincincne Bacidia adastra

Thallus green; soredia often rather discrete, of paler colour Bacidia caligans

Sterile Crustose Key 7d - Corticolous and Lignicolous Lichens: thallus with isidia, hyphophores or
papillae, in some species becoming sorediate or appearing minutely squamulose.

Synopsis
1 Thallus C+ bright orange or 0range-red ............cceoeveirieiriinieireieeree e 2
TRAIIUS Cr oottt ettt 4
4(1) Thallus KC+ violet; tasting bitter; upper surface warted-papillate, the apices
and ridges breaking down into small punctiform soralia ...................... Pertusaria amara
Thallus KC+ yellow (may be K+ red); not tasting bitter ............cecvevvevievenenenicneneneceene
5(4) Thallus K+ yellow or red (stictic, norstictic or thamnolic acids)
Thallus K-, at times with orange, K+ purple pigments (anthraquinones) ..........c..c.cceceeueee 8
8(5) Photobiont Trentepohlia; on tree bark in old woodlands and parklands ..........c.ccccceceveenee 9
Photobiont trebouxioid; €Cology Varied ...........coeverereriririeieeieieeee e 11
1 Thallus C+ bright orange or 0range-red .............ccoeireirieriiinieineeereceeeeee et 2

TRAIIUS G oo e ettt ettt e et e et ea e et et e e e reeeeaeeeenne s 4
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2(1)

32)

4(1)

5(4)

6(5)

7(6)

8(5)

9(8)

10(9)

11(8)

12(11)

13(12)

Thallus yellow-green, upper surface coarsely warted with numerous, + globose isidia;
sunny sides of wayside trees; C+ persistent orange; xanthones (cf. also Pyrrhospora

quernea, which has regular, rather large, granular soredia) ..........c.cccceveeuennee. Pertusaria flavida
Thallus grey-white to pale fawn, blastidia or coralloid isidia present; ecology
varied; C+ persistent orange or fleetingly orange-red ...........ccoooevriniininninccce 3

Thallus grey-white; isidia small, cylindrical-coralloid, usually branched, forming

a continuous crust in centre; on nutrient-enriched bark; C+ orange-red,

not persistent; gyrophoric acid .........coceceverirereiriiiinee e Ochrolechia subviridis
Thallus pale fawn brown; of small granules (blastidia), forming a thick,

granular-areolate crust; rare on exposed, decorticated coastal wood;

C+ persistent orange; Xanthones ............eceevveeerierierienenreeeeieeereeseenesieneeens Lecidella meiococca

Thallus KC+ violet; tasting bitter; upper surface warted-papillate, the apices

and ridges breaking down into small punctiform soralia ..........c.cccceeceverenncne Pertusaria amara
Thallus KCaE YEILOW ....eeiieieiieiieiieieeete ettt ettt ese s besbesbeeseeneeneeneenean 5
Thallus K+ distinctly yellow or red (stictic, norstictic or thamnolic acids) .........cccevcerereneneenene 6
Thallus K+ slightly yellow (atranorin), at times with orange, K+ purple pigments

(ANTRATAQUINIONES) .. vivieiieiieiieieieete ettt ettt te et e st e st ebesbessesseeseeseeneeneensensensesseeseeneeneenes 8
Thallus K+ yellow to red (crystals - norstictic acid), UV—; .....cccocerivieenene Pertusaria coccodes
Thallus K+ yellow (Crystals @DSENL) .......ceeeieieierierieriirieeieeieeiteie ettt enene 7
Thallus white, UV—; thamnolic acid .............cooviiviiioiiicieeeeeeie e Pertusaria corallina
Thallus greenish, UV+ orange; coronaton, stictic and constictic acids .......... Pertusaria coronata
Photobiont Trentepohlia; on tree bark in old woodlands and parklands ............ccccceeeverininennnns 9
Photobiont chlorococcoid or trebouxioid; €cology VArious ..........ccceeveeirierieerieieieieeceeeeeenes 11

Thallus dull grey, often with a blue or purple tinge when fresh; surface thinly to
thickly minutely iS1AIate .......c.eovevierieriireiieieieeee e Porina coralloidea
Thallus sandy brown or dull orange to pale green-brown or yellow-green; surface
thickly isidiate and obscured by dispersed or a generally confluent crust of simple or
frequently coralloid-branched iS1dia .........ccceeieieieriiiiiriieeeeeeeee s 10

Thallus sandy brown to pale green-brown, + continuously isidiate; isidia lacking cortex or

when present very narrow and ill-defined; Trentepohlia cells 7-12 ym diam. .. Porina hibernica
Thallus pale green-yellow; isidia forming + distinct, minutely branched, shrub-like

aggregations; isidia with a wide well-defined algal free cortex; Trentepohlia cells

9-17 um diam. (cf. P, atlantica which can have moniliform isidia) .........c.ccccoceoeenee Porina rosei

Thallus squashes C+ red (gyrophoric acid); thallus black to dark brown, rarely
pale green-brown (shade forms) of isidiose to minutely coralloid granules

25-150(-200) x 25-50 um; on acid bark and wood ...........ccceeeererenrennnenn Placynthiella icmalea
Thallus squashes C— (gyrophoric acid absent); thallus paler; isidia morphology
ANA ECOLOZY VATIOUS ....veuviuiititieiieiieiieitete sttt ettt eat e et et ebe et e eaeeat et e b ebesbesbesbeeneeseeneeneensens 12

Thallus appearing minutely squamulose, of + cylindrical or nodular, branched, at times
digitiform, isidia or fIlAMENTS ........coeiiiiiiiiiiee s
Thallus not appearing squamulose or filamentous

Thallus whitish grey, of scattered, branched, finger-like, cylindrical or compressed

isidia, K+ yellow (atranorin); external cells of upper cortex without conical

papillae; photobiont cells mostly globose, (7-)9-14(-16.5) um; on trunks of

mature Quercus in 0ld woodlands ............coceveveriiiiiieiieeee Rinodina isidioides
Thallus pale grey to brown-green, bright green when wet, K— (atranorin absent); photobiont

cells often smaller, rarely exceeding 12 pm diam.; habitat ecology various .............cccecuenee. 14
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14(13)

15(14)

16(14)

17(16)

18(12)

19(18)

20(19)

21(20)

22(21)

23(21)

24(23)

25(24)

Generic Key

Thallus of green, flattened micro-squamules or branched green isidia; cortical cells without

papillae; photobiont cells 5-12 pum diam. .....ccooeviriiiiiiiicc e 15
Thallus various; cortical cells with microscopic papillae; photobiont cells globose, broadly

oblong or ovoid-pyriform, 4.5-9(-10) X 4.5-7 LM ...cceecivirieieieieniereeseee et 16
Thallus of green, flattened microsquamules, usually somewhat incised and

overlapping, dull; open habitats in low rainfall areas ...........c.ccccceeeneee. Bacidia neosquamulosa
Thallus of pale yellowish green deeply dissected squamules resembling richly

branched coralloid isidia, shiny; in oceanic woodland .............cccoccevveennnen. Bacidia squamellosa

Thallus of densely branched, pale green filaments, 12-35 um wide; branches

sometimes breaking down into soredia-like granules; on water-retentive bark,

especially SambUCUS .........ccooceveirioiieiieeeee .. Psoroglaena stigonemoides
Thallus of cylindrical to flattened squamules >50 tm Wide ........c.ccocevereriiienienenineneecee 17

Squamules to 0.5 mm wide, + contiguous, often ascending, nodulose and

subgranular, rarely dispersed and elongate, digitiform; on base-rich or

nutrient-enriched bark, usually amongst bryophytes or overgrowing cyanophilous

TICREIS .ttt Agonimia tristicula
Squamules 0.05-0.1 x 0.05-0.25 mm, often dispersed, rarely contiguous and

compacted into elongate, adpressed, simple, branched, or trilobed-digitiform

clusters, amongst mosses on trunks of Quercus in relict woodlands .......... Agonimia octospora

Apices of isidia and pycnidia orange, K+ purple; on acid bark in well-lit
woodlands and parklands ............coceeveeierierieniineee e Caloplaca herbidella
Apices of isidia and pycnidia (if present) not orange, K—; ecology various ........c..cccceceevevennennee 19

Thallus slate blue-grey to blue black, scurfy-isidiate, cracked-areolate; on
nutrient-enriched trees (cf. Caloplaca virescens which has fine, cylindrical,

SranUIAr SOTEAIA) ..evevviruieiieiieiieietee et Caloplaca chlorina
Thallus white grey, grey-green or olivaceous brown to yellow-green or nearly black;

film-like Or cONtINUOUSLY 1STAIALE ....vevevereieeieiieiieieieee e 20
Thallus whitish, isidia in black, soralia-like clusters; medulla I+ blue ......... Thelomma ocellatum
Isidia scattered or forming a continuous crust; medulla I— ...........ccoooiiiiiininiiieeeee 21

Thallus thin, wax- or skin-like, with rather inconspicuous, black or green ‘isidia’ (hyphophores) . 22
Thallus conspicuously isidiate-granular .............coeoveieriiriirininieeeeee e 23

Hyphophores green-grey, + translucent, very slender, c¢. 0.02 mm diam., with paler,
pointed apices; on horizontal boughs of Sal/ix and smooth-barked, young trees in

damp sites, even in polluted habitats ..........ccccecevvieieiiencncnininncne Jamesiella anastomosans
Hyphophores dark brown, bent over above with a flattened, expanded apex with
a spiked margin; on pleurocarpous mosses, W. British Isles ................. Gyalideopsis muscicola

Thallus thick, white-grey, usually with conspicuous prothalline margin, coarsely verrucose

or papillose to granular-isidiate, at times breaking down to form sorediate areas ................... 24
Thallus thin, grey-green to yellow-green or olivaceous brown to nearly black,

without a prothalline margin, granular-isidiate; granules 60-120 pm, rounded,

or £ elongate, never becoming SOTEAIALE ..........ceveuieierieriiriiriirieri et 26

Isidia coarse and irregular; thallus grey as compared to the isidia (cf. also Pertusaria
polythecia which only differs in fatty acids) ..........ccecvevenne. Pertusaria albescens var. corallina
Isidia finer, & sorediose; thallus WhitiSh ............cc.oooiiiiiiiii s 25

Thallus often in rounded patches; variolaric acid only; on base-rich bark ..... Ochrolechia turneri
Thallus in streaks or wide-spreading; variolaric and lichesterinic acids; on
acidic bark or WOOd ........ccviiiuiiiiiiiecce e Ochrolechia microstictoides
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26(23) Thallus olivaceous brown to nearly black, dull; on wood ......................... Protoparmelia oleagina
Thallus bluish grey to grey-green or YelloW-gIreen .........cooveveririnininininiiieeeeeieeeeeeeeeee 27

27(26)  On trunks of mature, base-rich-barked trees in parklands, wayside situations and
woodlands; granules never dark-coloured on upper surface ...........cccoeveeeenennee. Bacidia rubella

On trunks of mature, acid-barked trees, especially Quercus in ancient parklands
and woodlands; granules brown or violaceous on upper Surface ............cccceeeveeereeeeeeniennnn 28
28(27) Granules violaceous (N+ red) on upper Surface ..........ccoeeveeeeeeeeeeeeneennnnn Bacidia caesiovirens
Granules brown (N-) on UPPer SUITACE ....cc.ecueruieuieieiiiiienercreeeeeeeeeee e Bacidia biatorina

Sterile Crustose Key 7e - Corticolous and Lignicolous Lichens: thallus without soredia, isidia,
hyphophores, or papillae, but with pycnidia or sporodochia.

Only the most characteristic species occurring in this condition are included. Many other normally
fertile (i.e. with ascomata) species occasionally occur sterile, but with pycnidia. Included are “pycnidial
morphs’ of weakly lichenized species occurring on smooth bark e.g. species in Arthonia, Arthopyrenia,
Eopyrenula and Mycomicrothelia.

Synopsis
1 Photobiont 7rentepohlia or algae apparently absent ...........cccccceverirerinieienieneneneneens 2
Photobiont micareoid or chlorocoCCOId ........cuerieiiriirireniriieieeee e 30
30(1) Photobiont micareoid, cells 4-7 um, + globose, thin-walled ............cccooeveririiininnnn. 31
Photobiont chlorococcoid, cells mostly >8 um diam. .........ccccoeevevevievieniinicicieeeeee 41
1 Photobiont Trentepohlia or algae apparently abSent ............cccceeieieiierienenienirieeeeee e 2

Photobiont micareoid or chlorococcoid

2(1) Conidiomata sporodochia, without wall
Conidiomata pycnidia, With Wall ..........cecoeiiiiiiiiiiiie e

3(2) Thallus lichenicolous, on Enterographa and Lecanactis, pale pink with scattered, + regular
hemispherical warts (sporodochia), 0.3-1 mm diam., which develop over moribund apothecia
or pycnidia of the host; sporodochia pale to creamy, composed of =+ vertically orientated
hyphae, forming 1-septate, ellipsoid conidia in chains; thallus and sporodochia C+ red
(lecanoric and schizopeltic acids) .......cceeveieeeierierierere e Blarneya hibernica

Thallus probably often lichenicolous, e.g. on Enterographa, Lecanographa and
Schismatomma; sporodochia black; conidia irregularly subglobose to ellipsoid
multicellular-appearing, 6-17(-20) x 5-10 pm, with black thickenings in the wall
........................................................................................ Milospium graphideorum (not treated)

4(2) Pycnidia dull yellow; pycnidial wall + colourless ...........coooverierieienininiiiieeeeeeeeee
Pycnidia brown to black, but sometimes pruinose; pycnidial wall dark-coloured

5(4) Conidia ellipsoid, 3-4(-5) X 1.3=1.8 M ..oveueiriiieiiiriiciceneecreccecteeeceae Dimerella lutea
Conidia oblong, + with a median constriction, 6-7(-8) x 1.8-2.6 pm .........cccc.... Dimerella pineti
6(4) Pycnidia thickly white to dull yellow- or White-pruinose .........ccceeveveeieierierieniereseseeeeeeeeeeennas 7
Pycnidia brown to black, not or only thinly pruinose ............ccccocevvererninninineneneeee 10

7(6) Apices of pycnidia C+ red (lecanoric acid), thallus C— (schizopeltic acid); conidia
12-17 X 2-3 M TONE 1ottt Lecanactis abietina
Apices of pycnidia and thallus C—; conidia <10 um long; no substances ............coceeveevererreeennenee 8

8(7) Pycnidia with a white, yellow or green pruina; conidia ellipsoid to dumb-bell-shaped,
3=5 X 0.5-T(=2) UM ittt sttt e it e nneenee Opegrapha varia
Pycnidia black; conidia not dumb-bell-shaped ...........cccoouiviriiiiiiiiiieeeeeeeee 9
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9(8)

10(6)

11(10)

12(11)

13(12)

14(10)

15(14)

16(14)

17(16)

18(17)

19(18)

20(16)

21(20)

22(20)

23(22)

24(22)

Generic Key

Conidia 3.7-5 x 1.2-1.7 pm; pycnidia with a dark brown-black wall, K+ olive-black;
pruina of pycnidia K+ yellow, KC—, C—, Pd— ; thallus contains confluentic acid and
accessory and lepraric acid; on predominantly acid substrata in old woodlands
................................................................................................................. Lecanactis subabietina
Conidia 4.5-6.7 x 1-1.4 pm; pycnidia with a brown wall, K—; pruina of pycnidia K—, KC—,
C-, Pd—; thallus contains two unidentified pigments; on trees with a base-rich or

nutrient-rich bark in parklands and woodlands ..........c..ccceeverieiennne. Opegrapha vermicellifera
CONIAIA CUTVEA ...ttt 11
Conidia globose, ellipsoid or oblong, N0t CUrVEd ..........ccecveieiiiiiiininirereeeee e 14

Thallus semi-glossy, with conspicuous pseudocyphellae; conidia 10-16 x 0.8-1 pm

....................................................................... Pyrenula (mainly P, chlorospila & P. macrospora)
Thallus dull, without clear pseudocyphellae ............cccooeriririniiniiiici e 12
Conidia sickle-shaped, of two types: 9-15 x 1-1.3 pm or 9-14(-17) x 0.5-0.7 pm;

thallus pale grey to dull olive or BrOWN .........cccoevieireiiineirceeecee Opegrapha vulgata
Conidia short and curved, <9 Pm; COlOUT VATTOUS ........ccuevuiriiriiriiiiieieieieniesesie e 13
Conidia 5-8 x 1-2 pm; thallus dull olive to red-brown ............cccoccvveeeennnnen. Opegrapha rufescens
Conidia of two types: 4-7 X 1-1.5 um or 7-9 x 0.7 um; thallus dull grey-olive

.................................................................................................................... Opegrapha niveoatra
CONIAIA DIOWIL ...ttt bttt b ettt ettt b et enen 15
CONIAIa NYALINE ....veviiiciicieeeeeeee ettt ettt steeteeseese e st e s esse s esseeseeseessesaessensenes 16
Conidia with wall thickened only near the septum; on Betula ........... Mpycomicrothelia wallrothii
Conidia with more regular thickenings, 1- to 7-septate; rarely on Betula .................... Eopyrenula

Conidia septate
Conidia simple

Conidia filiform, multiseptate, over 50 pm long .........ccccoeeervvinercnenne Celothelium ischnobelum
Conidia 1- to 9-septate, under 30 UM LONG ......ooveriiriiiiiiiiiieeere e 18
Conidia filiform, curved, 1-septate, 20-25 X 1.5 pm ...ccovvevrerieieierenene. Leptorhaphis maggiana
Conidia oblong, ellipsoid, fusiform to clavate, straight, 1- to 9-septate ..........ccccovevirereirenennne 19

Pycnidial wall K+ green; conidia oblong, 3-septate, 11-13 x 2-2.5 um; not lichenized

...................................................................................................................... Arthopyrenia cerasi
Pycnidial wall K—; conidia ellipsoid, fusiform to clavate, 1- to 9-septate; lichenized ....... Strigula
Pycnidia conical with elongated neck; conidia released in chains of cylindrical packets ........... 21
Pycnidia + globose or flattened; conidia free .........coevverieriiiiiiiieieeeeece e 22
Conidia 3.5-4.5 x 1.8-3 pum; pycnidia 0.08-0.15 mm diam. .................... Anisomeridium polypori
Conidia 4.5-6 x 2.5-3 um; pycnidia 0.2-0.58 mm diam. ...........ccccuenee. Anisomeridium robustum
Pycnidial Wall K4 PUIPLE c.ooviiiiiiicieieee ettt et svessesseeseeneens 23
Pycnidial wall K+ green or K— ..o 24
Pycnidia dull red-brown, wall K+ pale purple, 80-100 um diam; conidia 3-4.5 x

0.5 UM 1ot ettt n e e neenee Arthonia spadicea
Pycnidia orange/yellow, wall K+ strongly purple, 40-60 um diam; conidia

40 X T LUTL coeeiiietet ettt b et b e n st et ettt b Arthonia vinosa

Conidia >7 pm long
Conidia <5 pm long
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25(24)

26(25)

27(24)

28(27)

29(28)

30(1)

31(30)

32(31)

33(32)

34(33)

35(32)

36(35)

37(31)

38(37)

Thallus not lichenized, conidia 8-11 X 1.8-2.2 um .........cceevevenenne Arthopyrenia cinereopruinosa
Thallus HERENMIZEA .......c.eiviiiiiiiiiic ettt 26
Conidia rather broad, 7.6-10(-12) X 3.5-4.5 um ......cceevernennene Anisomeridium ranunculosporum
Conidia more slender, 9-10.5 X 2-2.5 M .....ocoovirieieiieiiieieceeeee Anisomeridium viridescens
Conidia subglobose to broadly ellipsoid, 2.3-4 x 1.8-2.7 um .................. Anisomeridium biforme
Conidia ellipsoid to bacilliform, generally under 1.8 pm wide .........ccccceveoinenniinicininiiicene 28
Pycnidia + immersed, ostiole often gaping and torn; conidia 3.5-4 x 1-1.5 um

.................................................................................................................... Bactrospora corticola

Pycnidia emergent to sessile, 0Stiole NOt GAPING ....evverrereirierieniiriirieeieeiieiieeee et 29
Pycnidia c. 0.1 mm diam.; conidia 3-5 X 0.5-1(-2) WM c..oovveieieieieieieeeeeeee Opegrapha varia
Pycnidia 0.1-0.4 mm diam.; conidia 3-5 x (1-)1.2-1.5(-1.7) pm .....cccceueneeee Opegrapha areniseda
Photobiont micareoid, cells 4-7 um, + globose, thin-walled .............ccecoevierieiineneniniieeene 31
Photobiont chlorococcoid, cells mostly >8 pum diam. .......c..cccoeieiiiiiiiiininiiccceee 41

With stalked or sessile pycnidia containing mesoconidia (smaller, + immersed pycnidia
containing microconidia sometimes present); never with curved or flexuose macroconidia ... 32

Pycnidia innate sometimes becoming emergent with gaping ostioles, or with small, sessile,
apothecia-like sporodochia; pycnidia sometimes containing curved or flexuose macroconidia .. 37

PYCnidia DIACK ......ooviiiiiciiciieiicicee ettt ettt sttt aeeneens 33
Pycnidia white to red-brown, never black ..........c.coccoeiriiiiniiiiniic e 35
Pycnidial wall olivaceous brown, K+ violet; mesoconidia 3.5-5 x 1-1.5(-1.7) um .. Micarea misella

Pycnidial Wall K& OlIVACEOUS ......cueuiiiiuiiiiiiiiiiiietiiciere ettt 34

Pycnidial wall and stalk dark purple-brown, K+ dark green; mesoconidia

34743 X 129116 UM oottt sttt ettt Micarea nigella
Pycnidial wall dark olivaceous, K- ; stalk fuscous or red-brown, K— ; mesoconidia
3.5-4.8 X T=1.5 UM oot Micarea botryoides

Thallus of pale to dark green goniocysts. 12-40 um diam.; goniocysts containing purple,
oily substance in K; pycnidia brown with white tomentum; mesoconidia (4-)4.5(-6) x

L3217 ML it Micarea hedlundii
Thallus indistinctly areolate or rimose, or endoxylic, without goniocysts, K— ; pycnidia
White WithOUt tOMENTUIN .......oviuiiieiiiiiiiciiece e 36

Pycnidia C+ red (gyrophoric acid), simple; mesoconidia 4-6 X 1-1.5 um . Micarea pycnidiophora
Pycnidia C—, often branched; mesoconidia 6-8 x 1-1.8 pm ........cccoevvereievennnnnn. Micarea stipitata

With white, cushion-like, apothecia-like sporodochia c. 0.1-0.25 mm diam. bearing
oblong-ellipsoid macroconidia 6-10 x 2-3 pm; immersed, inconspicuous pycnidia
containing mesoconidia 4-5.3 x 1.2-1.5 um may also be present; all parts C—;
110 SUDSTANCES .....vuvevtiniiteiiiieteieneetetesees ettt ettt ettt se bt sa et se s s b enenenn Micarea adnata
Sporodochia absent; thallus and/or pycnidia C+ red (gyrophoric acid) or C— .........ccoccveveneneene. 38

Thallus of pale to dark green (sometimes K+ violet) goniocysts 12-60 pm; pycnidia,

if present, 30-80 um diam. containing either (5-)5.5-8 x 0.7-1 um microconidia, or

(3.5-)4-6 x 1.2-1.7 pm mesoconidia; all parts C—; prasinic, micareic or

MEthOXYMICATEIC ACIA ....vvviieiiiiietieiei e Micarea prasina agg.
Thallus areolate, or scurfy (invaded by dematiaceous hyphae and foreign photobionts),

or + endoxylic; sometimes with curved or flexuose macroconidia; thallus and/or

pycnidia usually C+ red (gyrophoric acid) ........ceoveerieirieieiereceeee e 39
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39(38)

40(39)

41(30)

42(41)

43(42)

44(43)

45(44)

46(45)

47(45)

48(47)

49(47)

50(42)

51(50)

Generic Key

With numerous pycnidia containing mesoconidia, 3.5-4.5 x 1.3-2 um, often

extruded as conspicuous white blobs; in addition, pycnidia containing

microconidia (4-)4.5-6(-6.5) x 0.7-1 pm, or curved macroconidia 12-21 x 1 pm,

sometimes present: pycnidial walls with pale olivaceous pigment, K+ violet;

usually on wood, commonly on worked timber (cf. also M. nitschkeana)

........................................................................................................................ Micarea denigrata
Pycnidia usually with longer, curved or flexuose macroconidia; smaller pycnidia

with microconidia sometimes present; mesoconidia unknown; pycnidial walls

colourless or green, K— ; on various substrata, rarely on worked timber ..........cc.cccoevevenenee 40

Macroconidia curved or hamate, 21-40 x 1-1.5 um; microconidia (5-)6-7(-7.7)
% 0.4-0.7 pm; on bark of old trees (especially Quercus) in old woodlands

...................................................................................................................... Micarea peliocarpa
Macroconidia flexuose, 50-110 x 1 um; microconidia (3.8-)4.5 x 0.5-0.7 pm;

on shaded wood in woodlands ............cceceieiiriiininiiiie Micarea cinerea
Conidiomata sporodochia, without wall ............cccccoviiniiiniininiiniince Psammina palmata
Conidiomata pycnidia, With Wall ........ccccociiiiiiiiiieeeee e 42
Pycnidia green-black or blue-black ...........cccociviiiniiiiiniiiniic s 43
Pycnidia white, pInK-DIrOWN OF SIEY ...c..eoviriiriiriiriiriieiieiieeetetete ettt 50

Pycnidia stalked, blue-black, to 0.2 mm diam., often with a globose white spore mass

extruded from ostiole; conidia c. 3.7-4 x 1.5-1.7 um, simple; thallus grey, leprose-

granular; on acid bark and wood of 0ld trees .........ccocevveviererereieeieienene Lecidea doliiformis
Pycnidia sessile o IMMETSEd ..........ceoieiriiiiiiiiiiiietcee ettt 44

Conidia long and curved, 20-45 x 1-1.5 um Fellhaneropsis myrtillicola

CONIAIA SHOTTET ...ttt ettt ettt ettt et et e et et et e b ebeeneens 45
COnidia SUDZLIODOSE .....c.vevevieeieiieiieieiesteste ettt et ettt et e stessessesseeseeseessensesessesseeseessessensensensensans 46
Conidia short to long ellipsoid to bacillifOrm ...........cceeveeiiniiiiniiiiniiiceeec e 47

Thallus inapparent, C—; conidia c. 2-3 um diam. (often found only with pycnidia and
mistaken for an autonomous lichen) ...........cccocceevviviiiiiiiicniennen. Microcalicium disseminatum
Thallus well-developed, C+ red; conidia 2.5-4 X 1.5-3 pm ......cccooeieineenenn. Pycnora xanthococca

Conidia bacilliform, curved or not, >5 pm long

Conidia ellipsoid, not curved, <5 m 10Ng .......ccoiiiiiiiiiiieee e
Conidia curved, 10-14 X 1 um; thallus grey .......cccevveeeeieiieieeeeceeeeeee Lecanora chlarotera
Conidia not curved, 0- to 1-septate, 5-9 x 2-2.5 um; thallus dull green ............. Bacidia incompta

Pycnidia 0.2-0.6 mm diam.; thallus of pale brown or yellow-brown, warted granules,

or disappearing; conidia 2-4 x 1-1.7 um; on wood, especially near the sea, mainly

E.ENGland ....oooovieiiiieicceceeeeee e Cliostomum corrugatum
Pycnidia 0.1-0.3 mm diam.; thallus white-grey, usually irregular with + smooth,

areolate areas, sometimes becoming warted; conidia 3-5 x 1.5-2 um; on =+ acid bark

and Wood, WIideSPIead .........ccuevuerierieriirieiieieieieiei et Cliostomum griffithii

Pycnidia stalked, white-pruinose, 0.08-0.12 mm diam., to 0.15 mm high; conidia
2.8-3.8 X 0.8-1.2 UM .ot Catillaria alba
Pycnidia immersed t0 SESSIIE ......eveiiriiriiriietietieiieiiee ettt 51

Conidia pyriform or €llIPSOIA ........eevieieieieieieieriee ettt ettt seeeneeneens 52
Conidia curved, fILITOI .....cc.ooiiiii e 56
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52(51)

53(52)

54(53)

55(54)

56(51)

57(56)

58(57)

59(57)

60(59)

Pycnidia bluish grey; conidia ellipsoid, 3-4 x 1.2-2 um; on leaves ............. Byssoloma diederichii
CONIAIA PYTTEOTIIL ...ttt ettt sttt et et et be b eaes 53
Pycnidial wall green; conidia 3.7-4.5 X 1.3-1.7 kM ..ccoovevievievenereeenens Byssoloma marginatum
Pycnidial wall pale orange or bIUiSh @I ........ccceovruiiriirieiiieee e 54
Pycnidia partly orange-, partly blue-pigmented; conidia 4-6 pm long .......... Fellhanera ochracea
Pycnidia pale; conidia 3-5 Pm 100G ....oviiiiiiiiiiiiicieeeeee s 55
Thallus green; N0 SUDSLANCES .......cc.eruiruiiiiiiieieieeeieeeetee e Fellhanera subtilis
Thallus bluish; zeorin, asemone & usnic acid ..........c..cceevveevveeecreeeeieeeneenes. Fellhanera bouteillei
Conidia 10-15(-18) X 1.5-2 M ..eovieieieieieiesiesieseee et Lecania cyrtellina
Conidia >20 LM TONE c..eviiiieiiiieieteet ettt 57
Thallus smooth to slightly verrucose, not consisting of goniocysts or micro-squamules ........... 58
Thallus granular, consisting of goniocysts or micro-SqUAMUIES ...........cceeveirieririneirieieereeees 59
Pycnidia pink to brown, Sessile .........cccceveriririniriiieieeeeeee e Fellhaneropsis vezdae
Pycnidia white, IMMErsed ...........ccevievieriirieniiieieeeeeee s Bacidia chloroticula
Thallus MiCro-SqUAMUIOSE ........ecveriiriiriiiieieieieeeeeeeeeee e Bacidia neosquamulosa
Thallus coONSiStiNg Of GONIOCYSES ...c.vevirtirtiriieiieieieteet ettt sttt sttt et e b b eaes 60
Conidia strongly curved, walking-stick-like hooked ..........cccccoveininnincnnn. Bacidia sulphurella
Conidia curved but not hooked ..........coeviiiiiiiiiiii e Bacidia delicata

Sterile Crustose Key 7f - Corticolous and Lignicolous Lichens: without pycnidia, sporodochia, soredia or

isidia.

Only the most characteristic species occurring in this condition are included. Sterile thalli (without
ascomata, conidiomata, or distinctive vegetative dispersal structures) of many other species may be
encountered, these being either juvenile or stunted or arrested in their development by environmental

stress.

1

2(1)

3(2)

4(2)

5(4)

Thallus white-grey to pale grey- or glaucous SIeeN .........ccuevveierierrerieeireeieieeeie et eeeeneas 2
Thallus green, pale grey mottled orange-brown or fawn to deep brown ...........cccoceeveereincrnenne 6
Photobiont Trentepohlia; thallus UV WHIte .........ccoecieiiiiiiiiniiiiiirieeeeeee e 3

Photobiont chlorococcoid (the lichenicolous basidiomycete Athelia keys out here; it forms
white concentric rings, sometimes with white to creamy sclerotia, on algae and lichens
and may resemble @ LIChen) .......cooiiiiiiiii s 4

Thallus pale grey to chalky white with pale brown flecks (? ascomatal initials);

unidentified ACIAS .....ooveeeieiiieiececeeeeee e Lecanographa amylacea
Thallus whitish without brown flecks; confluentic and 2'-O-methylmicrophyllinic
ACTAS ettt a et aee Lecanographa lyncea

Thallus Pd— ; forming superficial, granular verrucae; granules c. 80-120 um diam.,

but granules never loose and soralia-like; forming large patches on mossy trunks

in old woodlands, Lake District, N.E. England, Scottish Highlands ................. Biatora vernalis
Thallus Pd+ orange-red; minutely granular-squamulose or smooth, continuous ..............c.ce.c...... 5

Thallus smooth, = continuous, very thin, often with erose patches; prothallus
absent; K+ red (crystals - norstictic acid); widespread ..........ccccevevererenencnee. Phlyctis argena
Thallus of minute, flattened to granular, pale blue-grey, faintly white pubescent, squamules,
often delimited by a + arachnoid prothallus; K- or faint yellow (argopsin); overgrowing
mosses on mature tree trunks in old woodlands, W. & S. British Isles ........... Phyllopsora rosei
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6(1)

7(6)

8(7)

9(8)

2(1)

32)

4(3)

5(3)

Generic Key

Thallus green, granules 0.1-0.2 mm diam., with colourless pseudoparenchymatous

surface layer; photobiont Coccomyxa..................... Lichenomphalia umbellifera & L. velutina
Thallus grey mottled orange-brown or fawn to deep brown; photobiont trebouxioid

(the free-living alga Trentepohlia, consisting of often moniliform filaments of one cell

WIAE KEYS OUL NETE) ...nitiiieiieiieieee ettt ettt ettt st be bt se et et enseneas 7

Thallus grey, mottled orange-brown, the orange patches reacting K+ purple; on
dry, acid DArK ....ooeeeiiiiieieee e Chaenotheca ferruginea
Thallus fawn to deep Brown, K— ........coiiiiiiii e 8

Thallus squamulose; squamules 1(-1.5) mm diam., round or irregular, often crowded, bullate

or irregularly ascending, margin + crenulate; upper surface grey-green to dark brown, dull;

on bark and wood, tolerating atmospheric pollution ..................... Hypocenomyce caradocensis
Thallus granular-squamulose; granules c. 0.1 mm diam. ........c..ccecniiiiiniininnineceee 9

Granules matt, brown with paler, often white margins; on mossy, acid-barked

trees, especially Quercus, often over bryophytes ...........cccoccevcineincnnencnn Lopadium disciforme
Granules shiny brown, uniform; mainly on Betula and conifer trunks, Scottish
Highlands .......c.ccveviiviieiiieieieeeeesee e Protoparmelia ochrococca
GENERIC KEY 8
Sterile crustose lichens growing on rock, soil, detritus, glass, iron, rubber etc.
Thallus completely non-corticate or [eprose ..........ccccveevvceiecrccincrinenee Sterile Crustose Key 8a
Thallus with at least SOME COTTICAE ATEAS .......e.eeueererierieriirieriieieeitet ettt ettt 2

(NB: if in doubt go to 42)

Thallus and/or soredia or pycnidia C+ (or KC+) red, orange or yellow .. Sterile Crustose Key 8b

Thallus and soredia C—, KC— (May be K+) ...c.coiiiiiiiiieieieeieceeeeeee e 3
Thallus with soredia or DIAStIAIa .........ccoieiiiiieiiieee e 4
Thallus with neither soredia n0r blastidia ...........cccecereririniiiirecee s 5
Thallus and/or soredia either K+ and/or Pd+ ........cccooeiiiiiiniiiie Sterile Crustose Key 8c
Thallus and soredia with all spot test reactions negative ...............c.o....... Sterile Crustose Key 8d

Thallus either K+ and/or Pd+ ...........cccccoee. .... Sterile Crustose Key 8e
Thallus with all spot test reactions NEgative ..........c.ecvevververeerrerrereeeeeennas Sterile Crustose Key 8f

Sterile Crustose Key 8a - Saxicolous and Terricolous Lichens: thallus non-corticate or leprose.

Synopsis
1 Thallus C+ red (or at least KC+ red-orange) or C+ persistent 0range ...........c.ceceeveeneeee. 2
TRAITUS Cm oottt 13
13(1)  Photobiont cyanobacteria (blue-green, Nostoc); N0 SUDSLANCES ........ccevereeveverrerueennne. 14
PROtODIONE GIEETL ...ttt ettt sb e 17
17(13) Photobiont Coccomyxa; thallus green, granules partly hyaline; no
SUDSEANICES ...vvvieeienieieiecieeieeieeee ettt ene e eneens Lichenomphalia umbellifera
Photobiont N0t COCCOMYXA .....ooueeneeiiiiiiiiiiiieiieieeeee ettt 18
18(17) Photobiont with orange pigment (7rentepohlia) .... . 19
Photobiont without 0range Pigment ...........c.ccuevierueriieieieieieieee e eeeeens 21
21(18) Thallus yellow, yelloW-green OF SIEEI ......cc.eeueeuieieieieierieeieeieeieeieeeeee e see e eieeneeneas 22

Thallus grey, brown or BIACK .........ccciiiiiiiiiiieiee e 42
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2(1)

3(2)

43)

5(4)

6(4)

73)

8(7)

9(8)

10(9)

11(10)

12(10)

13(1)

14(13)

15(14)

Thallus C+ red (or at least KC+ red-orange) or C+ persistent Orange ..............coceeeeereeeveereeennene 2
TRAIIUS C ..ttt ekttt s et et s b e st e b e e eb e b es e e b et eb e s ene b eneebeaeeneas 13
Thallus green, C+ red in section but seemingly C+ orange due to rapid hydration

of micareoid photobiont (cells ¢. 4-8 pm diam.); gyrophoric acid ........... Micarea viridileprosa
Thallus white, grey, brown, green-brown or black; photobiont chlorococcoid ...........cccceevuenenee. 3

C+ persistent orange (xanthones present); thallus yellow-green to green (occasionally

straw coloured) When fresh ........ooviiiiiiiiiiicceee s 4
Thallus C+ or KC+ red, often fleeting (xanthones absent); thallus grey or brown (rarely

GICCII-DIOWIL) ..ttt ettt ettt ettt ettt ettt at e s et e et e b e e bt eb e eseenteneen s e b ebesbeebeebeeneeneeneenean 7
Thallus of farinose soredia, 20-30(-50) M dIAM. .....cocieieieriiiiriecieeee e 5
Thallus of finely-granular to granular blastidia or soredia, often >40 um diam., with

Yellow-Drown or @rey-0ChIe tINZE ......coevvieuieuieieieieiee et 6

Thallus green-grey to straw coloured; surface soredia often brown, grey-flecked blue-grey;

atranorin, arthothelin and =+ thurin@ione .............ccceoevevineninininineeees Lecidella scabra
Thallus composed of yellow-green soredia; thiophanic, usnic acids, zeorin and
‘eXpallens UNKNOWN .......c.ocieieiiieieieieie e Lecanora expallens

Thallus of granular blastidia, 65-80 um diam.; atranorin, isoarthothelin, thiophanic
acid and other Xanthones ...........cccoocieieiieiienirieeeceeeeee e Lecidella meiococca
Thallus of finely granular soredia, 20-60 um diam.; isoarthothelin and thiophanic acid
.................................................................................................................... Pyrrhospora quernea

Thallus leprose, held together by a white medulla, thallus easily removed as a coherent

patch; C+ red reaction best observed on underside; divaricatic and nordivaricatic

ACIAS ANA ZEOTIN ...vevieiieiieiieieeieeie ettt beeae e enas Lepraria crassissima
Thallus granular, sorediate or isidiate

Thallus of + smooth, grey granules, forming irregular rosettes; granules >100 um diam.;
Pd+ yellow; usually in exposed situations; alectorialic and angardianic acids . Lepraria neglecta
Thallus sorediate or isidiate; if granular then not grey; Pd—; gyrophoric acid .........ccccccevuevuenenne. 9

Thallus leprose, grey to blue-grey, continuous to rimose; on vertical, usually

COPPET-TICH, TOCKS ..vveviiiiiiiciieiieiieiietetete ettt Psilolechia leprosa
Thallus isidiate or sorediate, rarely leprose or granular; brown or green-brown, never grey ...... 10
Thallus dark brown to black, the surface minutely isidioid or granular ............ccccevevvreerenennee. 11
Thallus brown or green-brown, composed of soft, sorediose granules ............ccoceceveevrernennene. 12

Isidia simple, photobiont cells 6-12 um diam.; on exposed siliceous rocks ..... Rimularia furvella
Isidia + branched. Photobiont cells 5-9 um diam.; on damp, shaded rocks or soil
.................................................................................................................... Placynthiella icmalea

Thallus usually with some areoles; on damp siliceous rocks and stones ........... Trapelia obtegens
Thallus of soft sorediose granules; on soil, bryophytes, plant debris, etc. .... Placynthiella dasaea

Photobiont cyanobacteria (blue-green, Nostoc); no substances
PROODIONE GICEI ...ttt ettt sttt s et e e e bbbt eneeneenes

Thallus, When dry, BIUE-ZIEY .......ccceoiiirieiiiieeeeee e 15
Thallus, when dry, olivaceous, dark grey or dark grey-brown .........c..eceecvevieieiencnininnenienns 16

Thallus granules pulverulent or fluffy, weakly corticated, not parenchymatous within
.................................................................................................................. Moelleropsis nebulosa
Thallus granules smooth, corticate, parenchymatous throughout ...................... Epiphloea byssina
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16(14)

17(13)

18(17)

19(18)

20(19)

21(18)

22(21)

23(22)

24(23)

25(24)

26(22)

27(26)

28(27)

29(27)

30(29)

Generic Key

Thallus bluish grey when wet; granules (goniocysts) 0.03-0.06 mm diam. ..... Gregorella humida
Thallus olivaceous or dark grey when wet; granules often larger ...........c......... Vahliella atlantica

Photobiont Coccomyxa; thallus green, granules 0.1-0.2 mm diam., with colourless
pseudoparenchymatous surface layer; no substances
................................................................................. Lichenomphalia umbellifera & L. velutina

PhOtObIONt NOt COCCOMYXA ..vvveeieeieiieiienieiesieeie ettt st st se et e sesaesseeseeneeneens 18
Photobiont with orange pigment when fresh (Trentepohlia) ............cccooevevcnencinoninincnenne. 19
Photobiont without OTange PIZMENL .........ceeruerieruiriertieiieiieeeeeietesie e stesteete et eseeseentensesensesseseenes 21

Thallus whitish, with grey-mauve mounds (sporodochia) of superficial, 1-septate
conidia; N0 SUDSLANCES .....c.eeueveureieieiiieieieeciceeeeceeeeee Sclerococcum griseisporodochium
Thallus pinkish, without superficial CONIAIA .........ccvevverieriiririeieieieieieee e 20

Thallus widely spreading or of orbicular patches, thin, pink; UV—; on calcareous

rocks, (N+ effervescence); N0 SUDStANCES ........ccceeueeeieierienierierienieeeeeenens Belonia nidarosiensis
Thallus grey-white, tinged pink, forming small, thick cushions; UV+ ice-blue;
on acidic rocks (N—); lepraric acid ........c.cooceverenieieieiieeeeneseseene Lecanactis latebrarum

Thallus yellow, yellow-green or green
Thallus grey, bBrown o BIACK .......ccoeiiiiiiiiiiiiii e

Thallus K+ purple

Thallus K+ yellow

Thallus with distinct, shallow marginal lobes and white medulla ................ Caloplaca xantholyta
Thallus without marginal I0DES ...........ceveiiiiiirieieeee e 24
On siliceous rocks; blue-grey patches, K—, UV+ white; divaricatic acid ............. Lepraria incana
On calcareous rocks or over bryophytes; completely yellow or yellow-brown ..............cceevenee. 25
Thallus brown-yellow; often over bryophytes ..........c.ccoceevieviererienenenennnne. Caloplaca chrysodeta
Thallus yellow or green-yellow; usually directly on rocks ...........cccecvevvererennnns Caloplaca citrina

Thallus an indistinct crust, several mm thick, with branched medullary strands, surface
leprose; atranorin, rangiformic, usnic and fatty acids and unidentified substances
........................................................................................................ Leprocaulon microscopicum

Thallus lacking medullary Strands ...........ccccoceveriiiriiiiieeeeeee e 27
Thallus K+ yellow (Qtranorin) .......c.ccvevierieriereeieieieeeeeetestesiesee e eseeseessessensessessessesseesaessensessenes 28
Thallus K— (tranorin @bSENt) ........c.ccevveriiriiiiiieieieieieieeie ettt ee e s ssessesre st seese e essessennas 29

White, arachnoid prothallus usually present, centre of thallus completely leprose; soredia
uniformly yellow; atranorin, porphyrilic and usnic acids
........................................................................... Haematomma ochroleucum var. ochroleucum

Prothallus absent. Thallus non-corticate with + discrete, blue-grey flecked soredia;

usually coastal; atranorin, gangaleoidin and unidentified substances ............ Lecania bacomma
TRAIIUS LEPTOSE ..eveniiiietiete ettt ettt ettt et st ebeese et enteneens Lepraria
THAITUS MOt IEPTOSE ...vvevvetitieeieiieiieiet ettt ettt ettt ettt s te et se et et e e sesesseeseeneessensensensensensenes 30
Photobiont micareoid, cells 4-7 pm, + globose, thin-walled ...........ccocoeviiiiiiiininineee 31

Photobiont chlorococcoid, partly ellipsoid, cells mostly >8 pm diam. .........ccocevieieieieieiennne. 35
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31(30)

32(31)

33(32)

34(33)

35(30)

36(35)

37(36)

38(35)

39(38)

40(38)

41(40)

42(21)

43(42)

44(43)

45(44)

46(45)

With stalked or sessile pycnidia; pycnidial wall dark olivaceous, K—; stalk fuscous or

red-brown, K— ; mesoconidia 3.5-4.8 x 1-1.5 um; no substances ................ Micarea botryoides
Pycnidia innate, sometimes becoming emergent with gaping ostioles, or with small,
sessile, apothecia-like sporodochia Or aDSENt ........c.ccveveieiiriiriiiiiiceeieeeee e 32

With white, cushion-like, apothecia-like sporodochia c. 0.1-0.25 mm diam. bearing
oblong-ellipsoid macroconidia 6-10 x 2-3 um (immersed, inconspicuous pycnidia
containing mesoconidia 4-5.3 x 1.2-1.5 um may also be present); no substances
............................................................................................................................. Micarea adnata

SPOTOAOCHIA ADSENL .....evviiieieiiciieiieieeee ettt sttt b e b e b e eaeeseeseenaeneenes 33
Pycnidia absent; thallus without any pigmentation; no substances ..................... Micarea farinosa
Pycnidia, if present, 30-80 um diam. containing either microconidia, or mesoconidia;

thallus with some K+ violet pigment on the hyphae .............cccccenee. (Micarea prasina agg.) 34
Thallus with methoxymicareic acid, without bluish tinge; common ............. Micarea micrococca
Thallus with prasinic acid, often with a bluish tinge; rare ................o...... Micarea subviridescens
Thallus bright, citrine yellow

Thallus YEIOW-ZIEEM ......c.eiuiiiiiiiieiiieiieie ettt sttt

Thallus rarely more than 1-2 cm diam., composed of small areoles which break down

into granular soredia; rhizocarpic acid ..........ccceveviveneincnieicnieinenne Arthrorhaphis citrinella
Thallus more wWidely SPTeading ...........coveviriririiiiieiee et 37
Thallus thick, <I mm; granules 0.1-0.2 mm; calycin and vulpinic acid ....... Chrysothrix chlorina

Thallus thin <0.5 mm; granules 0.01-0.1 mm; calycin or pinastric acid ... Chrysothrix candelaris

Thallus green; N0 SUDSLANCES ........oeeeeierieriiriieiieiieeeieeeee e
Thallus yellow to yellow-green; usnic or pulvinic acid derivatives

Thallus of angular granules with papillae or spines, easily fragmenting when touched .... Vezdaea

Thallus of small Zranules ............ccooeirieiieriiieeee e Sarcosagium campestre
Thallus pale yellow; usnic acid .........cceoverierieriereninieiieieieeieesie e Pyrrhospora rubiginans
Thallus more brightly coloured, yellow-green; pulvinic or vulpinic acids ..........cccvereerernnene. 41

Photobiont usually trebouxioid; rhizocarpic acid; thallus granules <0.1 mm .... Psilolechia lucida
Photobiont usually Stichococcus; pulvinic and vulpinic acids ................ Chaenotheca furfuracea

Thallus brown, covered with minute, fragile blastidia; usually on copper-rich rocks;

SEICHIC ACTA .ovviiiiirieieeiceeee e Rhizocarpon furfurosum
ThallUS CTEAM 0 GICY ..vvevververieiietieiierterieterte e ste et eteeseestestestessesseeseeseeseeseessessensessessessessesseensensens 43
Thallus leprose, or of + smooth, grey granules forming rosettes in exposed situations ... Lepraria
Thallus not leprose; sorediate or finely Granular ............ccceeveeierierierinieieieeee e 44
Thallus fine-granular, prothallus absent; usnic acid, zeorin and asemone ..... Fellhanera bouteillei
Thallus sorediate, usually with @ prothallus ............ccoevieieiiiieieeeeeeeee e 45

Surface of the soredia BIUC-ZIEY .........cceiiiiiiiiieiiiee e
Soredia white to pale grey throughout

Soredia farinose, <40 um diam.; on sheltered rocks; atranorin, gangaleoidin and

unidentified SUDSTANCES ..........cc.oovieuiiieiiiiiccieecee e Lecania bacomma
Soredia granular, ¢. 50-100 um diam.; on exposed rocks; atranorin and unidentified

SUDSTAIICE ..ttt t ettt s ettt st e st be e enennas Tephromela grumosa
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47(45)

48(47)

Generic Key

Thallus coarsely granular; granules c¢. 100-300 um diam.; terricolous ... Icmadophila ericetorum
Thallus farinose to granular; granules mostly <100 pm diam.; saxicolous (sometimes
OVET DIYOPIYIES) ..eveviinieniiieteeteet ettt ettt ettt ettt et e et bbb bt ebe e enee 48

Thallus generally rather thick and. areolate but obscured by farinose soredia, mostly

20-50 pm diam.; thallus usually delimited by a conspicuous white, arachnoid prothallus;

Pd+ faint yellow; atranorin and porphyrilic acid; usually directly on rock

............................................................................. Haematomma ochroleucum var. porphyrium
Thallus not or scarcely areolate, mostly formed of granular soredia, 40-100 pm diam.;

thallus not or only rarely delimited by a distinct white prothallus; Pd+ red, occasionally

Pd+ faint yellow; atranorin, zeorin, + fumarprotocetraric acid; usually overgrowing

DIYOPRYLES et Megalaria pulverea

Sterile Crustose Key 8b - Saxicolous and Terricolous Lichens: with C+ spot test reaction.

Synopsis

1

8(1)

Thallus and/or soredia C+ persistent orange (Xanthones) ...........oceevevverereeeeeereereesuesnennns
Thallus and/or soredia C+ yellow, pink or red; reactions quickly fading .
Photobiont with orange pigment (77entepohliQ) ............cccocevceviriiinirieiieieieneneneneeene
Photobiont without 0range pi GMENt ............cceeieieieierieieieniesieee et

14(8) Thallus without soralia; but isidia, spines, papillae, pycnidia or apothecia initials

2(1)

32)

4(3)

5(4)

6(5)

7(4)

8(1)

OFEEIL PIESCIIL ...ttt ettt ettt sttt et e 15

Thallus with soralia or s0rediose PatChes .........cocvevvieieieieiieiceeee e 33
Thallus and/or soredia C+ persistent orange (Xanthones) ..........ceceeeeeeierierienieneneneneeeeeeeeeees 2
Thallus and/or soredia C+ yellow, pink or fleetingly red ..........ccooceviririeieienieeeeeeeeeee 8
Thallus with isidia; thiophaninic acid .........c.ccceoevirineiicceececee Pertusaria flavocorallina
Thallus with soredia or proliferating granules ............ccocevieierierienienereeeeeeeeee e 3

Thallus Pd+ orange; on + base-rich rocks; thiophaninic, stictic, menegazziaic and

+ norstictic acids and O-methylmonochlornorlichexanthone ................. Pertusaria amarescens
TRAIIUS P ..ottt b e bt ettt e et et et ste b eneeneens 4
Soredia granular (340 [M QIAM.) ..c.eeiiiiiiieiiereeeceeee ettt neens 5
Soredia farinose (<40 LM QIAIMNL) .oueeviiiiriiiiieiieiieeee ettt 7

Thallus composed of soredia-like granules (blastidia), 65-80 um diam.; atranorin,
isoarthothelin, thiophanic acid and other xanthones ............ccccccceverenenen. Lecidella meiococca
Thallus continuous or areolate; soredia smaller, in + discrete soralia .............cccoceevveevveevieeieennen. 6

Thallus cream to brown-yellow, continuous-areolate; soredia 40-55 pm diam.;
arthothelin, thiophaninic acid and atranorin ............ccccecvcereieicieenecene. Lecanora alboflavida
Thallus yellow-green, smooth and cracked to coarsely warted; usually glossy; soredia
40-100 pm diam.; thiophaninic acid and + O-methylmonochlornorlichexanthone)
...................................................................................................................... Pertusaria flavicans

Thallus grey-green, thin to granular-tuberculate; surface soredia often brown, grey
or flecked blue-grey; atranorin, arthothelin and + thuringione ........................ Lecidella scabra
Thallus yellow-green; effuse, granular, rarely cracked areolate; soralia concolorous,
excavate or diffuse; thiophanic, usnic acids, zeorin and ‘expallens unknown’
...................................................................................................................... Lecanora expallens

Photobiont with orange pigment (77entepOhliaQ) ..........ccceoueueriiniinininiiieieieee et 9
Photobiont without 0range PIMENt ...........cceeirieirieiriiieeriee et 14
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9(8)

10(9)

11(10)

12(11)

13(12)

14(8)

15(14)

16(15)

17(16)

18(17)

19(18)

20(17)

21(20)

22(20)

23(22)

Thallus C—; with numerous stalked, white-pruinose pycnidia the tips of which are

C+ red; over bryophytes; lecanoric and schizopeltic acids ..........ccccceruenne Lecanactis abietina
Thallus C+ red; without stalked pycnidia; directly on rock .........ccccoeveiiiiiiiinenininiceeeeee 10
Thallus thin, brown; gyrophoric acid ...........cccceveviriiieiieiiiieeee e Opegrapha gyrocarpa
Thallus usually thick, WHhit€-gIey .........ccceririiiiiiiiiiie e 11

Thallus not sorediate, often with pruinose apothecia resembling eroded soralia;
gyrophoric acid Arthonia pruinata
TRAIIUS SOTEAIALE .....eeveviteiieiiteie ettt s ettt ettt ne 12

Thallus tartareous, often with bullate ridges or lobe-like proliferations; soredia

50-100 um diam.; medulla UV—; lecanoric acid ..........ccoecveeevevevienierreninns Arthonia endlicheri
Thallus thin to thick, not ridged; soredia 30-50 pm diam.; medulla UV+ glaucous
or (rarely) yellow; lecanoric acid and erythrin .........ccooceviriiieiieiieneneneeeeeee 13

Thallus thick, 0.6-1.6 mm, pale brown grey, often with a violet tinge
.................................................................................................... Dirina massiliensis f. sorediata
Thallus thin, 0.25-0.3 mm, pale creamy white, with pink tinge when fresh .. Llimonaea sorediata

Thallus without soralia; but isidia, spines, papillae, pycnidia or apothecia initials
OFEEI PIESCIL ...ttt ettt ettt e et et et e eteeseeseesaessessensesseeseaseeseeseeneensan 15
Thallus with soralia or sorediose PatChes ...........ccvivieiriiiiiiiiiinieiie et 33

Thallus C+ yellow, creamy white, often with round apothecium initials; variolaric acid
...................................................................................................................... Ochrolechia parella
Thallus or apothecium initials C+ Pink OF T€d ........coveiiiririiiiniiiiiciceeeeeeeee e 16

Thallus developing thin, spine-like extensions; usually montane; gyrophoric acid and

F 1€CANOTIC ACTA ...t Ochrolechia frigida
TRAIIUS OtNEIWISE ...viutieeiieteee ettt ettt ettt ettt ene 17
Thallus + completely isidiate, isidia obscuring the thallus .............ccooiiiiiiiiiiiiiieeeee 18
Thallus not isidiate, sometimes with scattered papillae, pycnidia or apothecia initials .............. 20

Thallus indistinct; isidia white to pale grey, often darkened at the apices, not eroding;
Pd+ red; gyrophoric and fumarprotocetraric acids ..........ccccevveveverierienrennenne. Pertusaria oculata
Thallus and isidia brown (occasionally green); gyrophoric acid ..........ccccevevivirienienienienieee, 19

Isidia simple; photobiont cells 6-12 pm diam.; only on exposed siliceous rocks
........................................................................................................................ Rimularia furvella
Isidia branched; photobiont cells 5-9 um diam. .... Placynthiella icmalea

Thallus with papillae; saxicolous; gyrophoric acid ..........cccevereriririeieieieieseee e 21
Thallus Without PAPILIAE ......cc.eiiiiieiiieeee e 22
Thallus thin, grey to pink-brown; papillae 0.05-0.15 um diam. .................. Rimularia intercedens
Thallus thick and tartareous (up to 3 mm), pale to dark grey; papillae larger
..................................................................................................................... Ochrolechia tartarea

Thallus C—, of convex orange areoles, C+ red apothecia initials or pycnidia
present; EYTOPhOTIC ACTA ....evevvievieiieiieiieieieie et Ainoa mooreana
Thallus C+ red; GYTOPhOTric QCTA ....ccviiviitieiieiieiieieiee ettt 23

Cephalodia PreSENt .......cveieieieieiesie ettt ereeneeneens Amygdalaria pelobotryon
Cephalodia ADSENL .....c..eiuiitiiiiiiieiieiieeee ettt sttt n e neen 24
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24(23)

25(24)

26(25)

27(24)

28(27)

29(28)

30(27)

31(30)

32(31)

33(14)

34(33)

35(34)

36(35)

37(34)

38(37)

39(38)

40(39)

Generic Key
Photobiont micareoid, cells 4-7 um, + globose, thin-walled ...........c.cccevireiiiriiiiiiccee 25
Photobiont chlorococcoid, cell mostly >8 diam. .........cceceviriniininiiiiiicee 27
Pycnidial wall K+ violet; conidia various ..........c.cocceeirieinennincinenininecenene Micarea denigrata
Pycnidial wall K—; conidia longer than 20 [m .........ccocooeiiiiiiiiiie e 26
Conidia flexuose, 50-110 M LONg .....ooeeieieriiiiiirieeeeeeeeee e Micarea cinerea
Conidia curved or sigmoid, 20-40 UM 10Ng ....cc.ovveviiviririeieieieieeeceeeeen Micarea peliocarpa
Thallus consisting of confluent yellow- to red-brown or dark brown areoles ............cccceceeenenne. 28
Thallus continuous to rimose, or consisting of grey areoles or minute squamules ..................... 30

Areoles thick, bullate, surface rough .... Schaereria cinereorufa
Areoles thin, flat to concave, SMOOth ..........ccoiiiiiiiiiiiiicce e 29

Areoles often with black margins; conidia ellipsoid-globose ...........ccccerueeene Acarospora fuscata
Areoles with concolorous or whitish margins; conidia narrowly bacilliform .... Lecidea fuscoatra

Thallus thin to nearly immersed, with white dots (apothecial initials) .............. Trapelia coarctata
Thallus generally thick, without White dOtS .........ccceviririeiieieieieee e 31
Thallus of dispersed to confluent or imbricate, convex to subsquamulose areoles;

photobiont ChIOFella-tyPe .........cceeeeienieiiieeiieieeeeee e Trapelia glebulosa
Thallus rimose to areolate; photobiont trebouXioid .........cceceeeririeieieieiene e 32

Thallus white, grey to grey-brown, surface smooth; conidia 7-10 um long
.................................................................................................... Lecidea fuscoatra & L. grisella
Thallus creamy to pale yellowish, surface rough; conidia 4-6 um long ... Diploschistes scruposus

Thallus C+ yellow, KC+ yellow; thin, white-grey, smooth; soralia often excavate and in
lines, becoming crowded and confluent; variolaric and + lichesterinic acids
......................................................................................................... Ochrolechia microstictoides

Thallus CH red, KCH TEA ...ooveiiieiie ettt et e eaeeeeaaeeenes 34
Thallus distinctly lobed, placodioid or SqQUAMUIOSE ........ccuerviriiriiririeieieieeee e 35
Thallus without 10bes Or SQUAMUIES ........c.ccuiriiriieieicieieieee e 37

Thallus composed of grey-green, olive-brown to dark brown, + discrete, ascending

squamules (to 1.2 mm wide), the margins slightly upturned with farinose soredia;

EYTOPNOTIC ACTA ..ttt Hypocenomyce scalaris
Thallus crustose with marginal lobes, or with squamules that are discrete and never ascending .. 36

Thallus squamulose or placodioid; squamules or marginal lobes >0-2 mm wide;

cephalodia abSENnt .........ccceviveieieieieieieee e see Trapelia Key
Placodioid; marginal lobes <0.15 mm wide; cephalodia + present ............ccccceoveereennene Placopsis
Thallus or soredia Pd+ yellow, 0range or 1€d .........cceeveririeieierieriereeieeceeeeee e 38
Thallus and soredia Pd=+ faint yellow; gyrophoric acid .........ccoceveviirinieieieieieiereere e 44

Thallus 0f ey GIanuUIES .......cccoiiiiiiiiii ettt sttt
Thallus not of grey granules

Thallus or sorediose patches Pd+ red; argopsin and gyrophoric acid ............... Micarea leprosula
Thallus or sorediose patches Pd+ yellow; alectorialic acid .......c..ccceevievieiieieniniinininiiiciciee 40
Granules usually forming irregular rosettes, not eroding to form sorediose patches ........ Lepraria

Granules usually forming an effuse crust; granules fragile and often eroding to
form sorediose patches; alectorialic acid ..........ccoceveviriiniiniiciienincnenee Micarea submilliaria
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41(38)

42(41)

43(41)

44(37)

45(44)

46(45)

47(46)

48(47)

49(44)

50(49)

51(50)

52(51)

53(52)

54(53)

Growing directly on rock, soredia green to broWn ...........cccoeoiiireireiieneeseeee e 42
Growing on bryophytes or soil; soredia grey-white to Cream .........c.ccoceeveeeeienienienencneneeeee 43
Soredia green, K+ faintly yellow; alectorialic acid; photobiont Chlorella-like

................................................................................................................ Fuscidea praeruptorum
Soredia dark brown, K+ red; norstictic acid, forming acicular crystals (microscope);
Photobiont trebOUXION .....ecvervieeieeieieieieieeee ettt Rimularia furvella

Soralia + discrete, formed by the apices of papillate granules bursting open;

alectorialic and barbatolic acids ..........ccecveveriiriirieieieieeeee e Pertusaria geminipara
Soredia widely spreading, formed by eroding thallus; gyrophoric acid and

unidentified SUDSTANCE ........coeviriiririiiiieieeeeeeeeeene Ochrolechia inaequatula
Thallus Without diSCIEte SOTALIA ......c.viviieiiiiiiitiieei et 45
Thallus With diSCIete SOTALIA .....c..cuiiieuiiiiieiiiei ettt 49

Thallus green, C+ red in section but seemingly C+ orange due to rapid hydration of
micareoid photobiont (cells ¢. 4-8 pm diam.) ......ccoocevvireiiiiieieee Micarea viridileprosa
Thallus white, grey, brown, green-brown or black; photobiont chlorococcoid ...........cccccerennene 46

Thallus white to pale grey, well-developed; soralia effuse formed from abrading isidia
................................................................................................................. Ochrolechia subviridis

Thallus dark brown to black, the surface minutely isidioid or granular; on exposed

STHICEOUS TOCKS ..vieiieiieiesierieeiee ettt Rimularia furvella
Thallus brown or green brown, composed of soft, sorediose granules ...........ccceevevvererererennnns 48
Thallus usually partly areolate; on damp rocks and Stones ...........cccceeevveveennne. Trapelia obtegens
Thallus completely non-areolate; on soil, bryophytes, plant debris, etc. ....... Placynthiella dasaea

Thallus K+ yellow; atranorin; on siliceous pebbles and flints; gyrophoric acid .. Rinodina aspersa
Thallus K—; atranorin @bSENL ..........c.ccuiiuiiiiiiiieieeieeie ettt ettt eveeeveeaeeseeeaeesaesaeeeaseeseeneas 50

Thallus pale grey-green to dark chocolate-brown, soredia pale ochre-yellow to pale
yellow-green. UV+ blue-white; gyrophoric acid .........cccceveverenenenens Ropalospora hibernica
Thallus and soredia OthErWISE .........c.ccoviieuiiiiiiiiiiiiiiiec s 51

Soralia black, convex, 0.1-0.4 mm diam; thallus brown to dark grey; gyrophoric acid
........................................................................................ Schaereria fuscocinerea var. sorediata
Soralia some shade of green,, white, yellowish OF GIeY .......ccooevviiirieieieieieeeeee e 52

Photobiont Chlorella-type, at least partly in clusters of 2-4 daughter cells resulting from
binary fission, often not round but asymmetrical with one flattened side; gyrophoric acid
........................................................................................................................... see Trapelia Key
Photobiont trebouxioid, essentially TOUNM .........coceriririiiiiieieiereeeeeee e 53

Soralia green or blue-green, punctiform, up to 0.2 mm diam; photobiont micareoid;
gYTOphOoric acid ....ovveviiiiieiieieieeeceeee .... Micarea coppinsii
Soralia paler, larger; photobiont chlorococcoid ..........ccoeviiiriiniiiiiiniiiiccce e 54

Thallus grey, soredia cream to grey-green; C+ orange-red; gyrophoric acid
................................................................................................................ Ochrolechia androgyna
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55(54) Centre of thallus regularly cracked and forming discrete areoles; soralia 0.4-1.2 mm
diam., usually tuberculate with a raised thalline rim; soredia (62-)100-160(-220) um diam.
........................................................................................................................... Pertusaria lactea
Centre of thallus irregularly rimose, not forming discrete areoles; soralia 0.4-2.0 mm
diam., rarely tuberculate (except when young); soredia 40-100 pm diam.
............................................................................................................ Pertusaria hemisphaerica

Sterile Crustose Key 8¢ - Saxicolous and Terricolous Lichens: with soralia or blastidia; C— but K+ or Pd+
spot test reactions.

Synopsis
1 Thallus and/or soredia K+ purple (anthraquinone pigments); orange or yellow
(NB: if placodioid or distinctly squamulose see Key 2) ........ccccooeireiieneinencnene. 2
Thallus K+ red or yellow, or K— (anthraquinone pigments absent); not orange,
TATCLY YEILOW ..ottt ettt ene e 8
8(1) Thallus and/or soredia K+ yellow soon becoming red (norstictic acid), acicular
crystals formed (IMICTOSCOPE) ..c.veveruermiiuiiieienieetieteeteeie ettt 9
Thallus and soredia K+ yellow or orange or K—, acicular crystals not formed ..... .. 14
14(8)  Soralia KC+ violet (use acetone extract onto filter paper) ..... e 15
Soralia KC— ...t v 19
19(14) Thallus distinctly lobed or squamulose ...........ccccceveniene .. 20
Thallus without lobes, sometimes of dispersed areoles ... 22
22(19) Thallus or soredia Pd+ red, orange or distinct yellow ............ccccoeeeeee. . 23
Thallus and soredia Pd— or faintly yellow (when atranorin present) ...........ccocevevuenen. 43
1 Thallus and/or soredia K+ purple (anthraquinone pigments); orange or yellow
(NB: if placodioid or distinctly squamulose see Key 2) ......ccccocoveriiiiiniinenininincnceeeee 2
Thallus K+ red or yellow, or K— (anthraquinone pigments absent); not orange, rarely yellow ..... 8
2(1) Thallus white-grey, K—; soredia yellow to orange-brown, K+ purple ..........ccccoceoirineinencnennnne. 3
Thallus and soredia yellow to orange, K+ purple .........ccccoeriiiniiiniiiiieieieneeeeeeeeeee 4
3(2) Thallus wide spreading; on siliceous rocks, often below overhangs ........ Pyrrhospora rubiginans

Thallus of scattered areoles; coastal, on Armeria tussocks, etc. and rocks .....Caloplaca sorediella

4(2) Thallus essentially isidiate but seemingly blastidiate ............ccoecvvieieeeveiennnne. Caloplaca dichroa
Thallus truly SOTEAIALE ......ee.eiuieieiiieeeeee ettt 5
5(4) Thallus with some indication of marginal lobes ..............cco...... Caloplaca britannica & C. arcis
Thallus eSSENtIAllY CIUSTOSE ....e.veuvitiuieeiiteiieteriet ettt ettt e ettt enenes 6
6(5) Thallus yellow, of small areoles or squamules with marginal soredia, usually at one side only
.................................................................................................................. Caloplaca flavocitrina
Thallus yellow and effuse, or orange and areolate, never sqUamMuloSe ...........coceverereririerienienene 7
7(6) Thallus with discrete soralia; on + vertical, acidic or slightly base-rich montane
TOCK TACES ...ttt Caloplaca obliterans
Thallus with effuse soralia; widespread; usually on strongly base-rich rocks and
WALLS L.ttt et ere et aeaens Caloplaca citrina
8(1) Thallus and/or soredia K+ yellow soon becoming red (norstictic acid), acicular

crystals formed (IMICTOSCOPE) ...uveuveuiriiriietieiietieieiee sttt ettt ettt ettt ste et ese et eneeneesensesaeenes
Thallus and soredia K+ yellow or orange or K—, acicular crystals not formed
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9(8)

10(9)

11(10)

12(11)

13(11)

14(8)

15(14)

16(15)

17(16)

18(15)

19(14)

20(19)

21(20)

22(19)

23(22)

Soredia and isidia absent; thallus of small, peltate squamules, brown to pale
VEILOW=DIOWI .ottt Acarospora smaragdula
Soredia and/or 1S1A18 PIESEINL .....cc.eeuieuiiieieierierteet ettt ettt sttt enean 10

Thallus with crowded, + globose, isidia-like papillaec which leave eroded, granular-
SOTEAIAtE PATCHES ...euviiiiiiiieiieiieieteee e Pertusaria lactescens
Thallus without isidia or papillae; soredia present ..

Thallus grey; s0ralia diSCIELE ......ceeiiiiriiriiitiet ettt ne
Thallus white or cream, soralia becoming confluent

Soredia concolorous with thallus, granular-isidiate, CONVeX ..........ccccecveveereervennenne. Aspicilia grisea
Soredia greener or more bluish than thallus, + excavate Buellia griseovirens

Thallus thick, rimose-cracked to areolate; soralia 4 convex, arising from wide, low warts;

at first discrete, later becoming confluent; soredia coarsely-granular, cream-grey;

SAXICOLOUS ..ttt Pertusaria excludens
Thallus thin, continuous or sparingly cracked; soralia very irregular, shallow, ulcerose

to effuse; soredia fine-powdery to coarsely-granular, often green; saxicolous, often

OVET DIYOPIYLES ...ttt Phlyctis argena
Soralia KC+ violet (use acetone extract onto filter PaAper) .......cecevvevveriereseeeeieieiereesee e 15
SOTAIIA KC ..ottt ettt ettt et ettt et n sttt e be b neeneenean 19
Thallus areolate or an indistinct crust, to several mm thick, with corticate and sorediate

parts, not continuous, prothallus absent; lobaric acid ...........cccceveviririnieiieieeieeeeeee 16
Thallus continuous, usually surrounded by a distinct prothallus; picrolichenic and

PIOTOCEIIATIC ACTAS ..vvevierieteeieetietieieet ettt ettt ettt ettt et et e b e ebeeteeteesaeseessessesessesseeseeseeneeneas 18
Thallus areolate, with marginal soredia .........cccceoevevenencncncnennnn. Stereocaulon leucophaeopsis
Thallus not areolate, forming an indistinct crust, several mm thick, with corticate

AN SOTEAIAE PATS ...e.veeciiiiiietiet ettt ettt ettt sttt ettt sttt ea et erene 17
Soredia on convex soralia or on tips of vertically orientated parts ............. Stereocaulon pileatum
Soredia at the margin of areoles ............cccecevveiririinciniicccceen Stereocaulon nanodes

Thallus forming compact cushions of sorediate, warted papillae
................................................................................... Pertusaria amara (including f. pulvinata)

Papillae scattered, only occasionally breaking down to form granular soredia
.............................................................................................................. Pertusaria melanochlora

Thallus distinctly lobed or SQUAMUIOSE .......c.coueieuiiieieiiietieeeteeee e
Thallus without lobes, sometimes of dispersed areoles

Thallus with radiating lobes; Pd— .........c.cccccceoeiene ... Diploicia canescens
Thallus without radiating lobes; Pd+ orange or 1€d ..........cccoveveeieieieieieiesieieeceeeeeeeeene 21

Thallus composed of congested squamules; Pd+ orange (stictic, = norstictic acids)
.......................................................................................................................... Baeomyces rufus

Thallus of dispersed, narrow lobes; Pd+ red (argopsin) ...........ccceeuenneeee. Solenopsora vulturiensis
Thallus or soredia Pd+ red, orange or distinct Yellow .........c.ccvevuerieriereninieieieieeeeeeeeeee 23
Thallus and soredia Pd— or faintly yellow (when atranorin present) ...........oceeeeeveeviereerenenennns 43
Thallus with discrete soralia, at least in part; sometimes coalescing when older ........................ 24

Thallus with effuse soredia, corticate areas confined to the thallus margin ............ccccceceveninncee 40
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24(23)

25(24)

26(25)

27(25)

28(27)

29(24)

30(29)

31(30)

32(29)

33(32)

34(32)

35(34)

36(35)

37(35)

Generic Key

Thallus orange, brown or bright SrEen ..........ccooeiieiiiriiiiece s 25
Thallus white or grey; sometimes becoming yellow or orange due to oxidization if on

ITON-TICH TOCKS vttt 29
Thallus green; soredia bright yellow-green; pulvinic acid derivatives ............cccvoereerenireniennne 26
Thallus orange or brown; soredia blue-black or brown; stictic acid .........cecoevvevieiieriererenenenene 27
Soralia arising from the margins of the flat areoles; Pd+ red; pannarin .......... Lecanora subaurea
Soralia arising from the centre of the strongly convex areoles; Pd+ yellow

(PSOTOMIC ACTA) .ottt et Rhizocarpon ridescens
Thallus of discrete brown areoles on a powdery black hypothallus that produces

thallospores. Soredia brown, abrading cream-coloured ........................ Protoparmelia nephaea
Thallus yellow-orange, oxydated; continuous; soredia blue-black ...........ccocevvevverierenerinennnnen. 28
Thallus ochre to yellow-orange; areoles often dispersed, uneven to strongly

convex; on metal-rich rocks, often with Acarospora sinopica ................. Miriquidica atrofulva
Thallus yellow-orange, cracked-areolate; areoles + flat; usually on damp

STHICEOUS TOCKS ..veuvieiiiiiieiieiietee et Porpidia ochrolemma
Thallus Pd+ red (fumarprotocetraric and/or protocetraric acids) ........cooeverrerereeeereeierieriennennns 30
Thallus Pd+ orange or yellow (fumarprotocetraric and/or protocetraric acids absent) ............... 32

Thallus pale grey-fawn to dark grey, usually with a strong brown tinge (dove-coloured);
soralia 0.4-2.0 mm diam., rounded to convex, pale yellow-brown to green
............................................................................................... Fuscidea cyathoides var. sorediata
Thallus pale to dark grey, without brown tinge; soralia to 1.0 mm diam., flat to

SHGhtLY CONVEX, WHILE ...ttt 31
Soralia rather irregular; fumarprotocetraric, + protocetraric acids ............... Pertusaria aspergilla
Soralia regularly rounded; protocetraric acid .........ccocevvevererererieeeeieienens Pertusaria leucosora
Pd+ yellow or yellow-orange; psoromic or thamnolic acids ..........ccceeceririerierierienieneeieeeceee 33
Pd+ 0range; StICHIC ACIA ...ovvevieuieieieieiiee ettt eb e et eseese s et e senseesennene 34

Soralia + tuberculate, punctiform, 0.1-0.2 mm diam., soredia blue-black; on exposed

montane rocks; K—; psoromic acid ...........ccceevervennene. Miriquidica nigroleprosa f. liljenstroemii
Soralia convex, often becoming confluent, 0.6-2.0 mm diam., soralia pale yellow to

yellow-grey; on rocks in woodlands; K+ bright yellow; thamnolic acid ........ Loxospora elatina

Thallus composed of prostrate, dorsiventral pseudopodetia; upper surface with
grey phyllocladia with darker centres .......... Stereocaulon vesuvianum var. symphycheileoides
Thallus crustose, CONtINUOUS 0 Ar€O0LALE ..........ccviiiiiiiiiiieie et 35

Thallus of flat to convex areoles, often with darker centres; usually cracked with green
soralia arising from the cracks; soredia becoming blue-grey or brown when old;

ALTANOTIN PIESCIT ..evveuieuieeteeteeteeteettestestestestesteeteeseeseestentensansesesseeseeseessensensensensensessesseeseennensensens 36
soredia not arising from cracks in the areoles; white, grey or blue-grey, never green;

ALTANOTIN ADSEIIL. ...euiititiiietee ettt ettt sttt b et s et e bbbt bt bt et e s et et e benbenee e 37
Areoles usually forming a + cONtinUOUS CTUSE .....c.eeveeeeeierierierieseeereeeeean Stereocaulon tornense
Areoles usually £ diSPersed ........cocoveriiiriiiiiieee e Stereocaulon plicatile
Thallus continuous to scurfy and indiStinet ..........ccoceevveverenererenieieieienen Porpidia soredizodes

Thallus Well-deVEIOPE .........ceeiiiiiiieiiieee ettt eeens 38
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38(37)

39(38)

40(23)

41(40)

42(41)

43(22)

44(43)

45(44)

46(45)

47(46)

48(47)

49(45)

50(49)

Thallus of convex areoles, white to pale grey; soredia blue-grey; cephalodia absent;
0N €XPOSEA TOCKS ..uviuiitiiiiiieiieiiet et Porpidia superba t. sorediata
Thallus cracked-areolate to verrucose; soredia cream or grey; cephalodia present or absent ..... 39

Thallus grey; soredia concolorous and granular; cephalodia absent; on + exposed

TOCKS AN WALLS ....eiiiiiiiiiiieie s Aspicilia grisea
Thallus creamy white; soredia + concolorous; cephalodia often present; on shaded,
often damp rOCKS ......coveiiiiiic e Coccotrema citrinescens

Thallus brown, densely covered with minute, fragile blastidia; stictic acid
.............................................................................................................. Rhizocarpon furfurosum
Thallus white, grey or green, without blastidia ...........cceveririniiiniiiieeeeeeee 41

Photobiont Trentepohlia; thallus Pd+ yellow; psoromic acid .....................
Photobiont trebouxioid; thallus Pd+ red; fumarprotocetraric acid

Thallus thin, smooth; grey-white to glaucous; cortex usually visible only at margin;
fumarprotocetraric acid, atranorin and ZEOTIN ..........ccceeeveeeeeeeeeeierierienns Megalaria pulverea
Thallus thick, warted, dark grey-green; fumarprotocetraric acid only ....... Lecanora conizaeoides

Thallus with discrete soralia, at least in part; sometimes coalescing when older ........................ 44
Thallus with effuse soredia, corticate area confined to the thallus margin ..........c.ccoceeeerveiennnnee. 56

Thallus usually of dispersed areoles, each areole having a dark centre (similar to the
phyllocladia of S. vesuvianum); blue-green soredia arising from the edge of each
areole and remaining discrete; atranorin and lobaric acid Stereocaulon leucophaeopsis

Areoles without darkened CENLIE ............couiiiiiiiiiiii e 45
Soredia distinctly blue-grey throughout ............coeoiiiiriiiiiiieeeee e 46
Soredia white-green to yellow, sometimes with blue-grey flecks ............coevineriiiniincnnincnn 49

Soredia diffuse, formed from the break-down of the thallus surface; appearing almost
leprose except for the thallus edge; soredia granular, 50-80 pm diam; atranorin and
unidentified SUDSTANCE ......c.ccvevviiiiiiieieieieteeeee e Tephromela grumosa
Soredia in discrete soralia, sometimes becoming confluent in places ...........ccoceeerevirereiicniennne 47

Soralia whitish, convex to hemispherical; thallus + continuous, granular, of dispersed to
aggregated warted areoles; prothallus, when present, white or blue; atranorin, + fatty acids
..................................................................................................................... Lecanora caesiosora

Soredia blue-black 20-35 um diam.; soralia + orbicular at first, becoming irregular;
atranorin and unidentified substance ............cc.ccceccreenee. Miriquidica pycnocarpa f. sorediata
Soredia grey-blue, 35-50 pm diam.; soralia irregular from the beginning, often forming
on the edge of the areoles; atranorin, gangaleoidin, roccellic acid, + fatty acids
.................................................................................................................... Lecanora pannonica

On limestone (or other base-rich rocks), thallus forming + circular patches, surface rough
to warted; atranorin, zeorin and other terpenoids ......... Lecanora campestris subsp. dolomitica
ON SIIICEOUS TOCKS ...ttt ettt ettt ettt sttt etenes 50

Red pigment present in medulla; thallus thick, smooth; soralia cream-yellow;
atranorin and caperatic acid .........c.ccoceceveeiviniienennienns Mycoblastus sanguinarius f. leprosus
Red pigment not present in MedUlla .........coooiriiiiiiiieieeeee s 51
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51(50)

52(51)

53(52)

54(53)

55(54)

56(43)

57(56)

58(56)

59(58)

60(58)

Generic Key

Thallus yellow; soralia concolorous, developing from the edges of the areoles, usually
forming lines, later becoming confluent; usually on exposed rocks; usnic acid, + zeorin
........................................................................................................................ Lecanora orosthea
Thallus grey; soralia not developing from the edges of the areoles; usually on shaded rocks .... 52

Thallus film-like with low grey warts; soralia at first punctiform, bursting from thalline
warts, later coalescing; bright yellow; atranorin, usnic and planaic acids .. Mycoblastus alpinus
Soralia not bursting from thalline warts; creamy white to pale yellow .........ccccocevvevirinieiennnne. 53

Thallus thin, continuous, smooth to granular, 2-3 cm diam.; prothallus, when present,

black; soralia + circular, convex, up to 1 mm diam.; soredia farinose, pale yellow;

atranorin, usnic acid and 2-O-methylsulphurellin Lecanora jamesii
Thallus thicker, often of convex granules

Soredia 150-250 pm diam., white blue, hemispherical; atranorin and a-collatolic acid
........................................................................................................... Tephromela pertusarioides
Soredia smaller, occasionally aggregating into granules (consoredia); a-collatolic acid absent .. 55

Thallus + continuous, granular, of dispersed to aggregated warted areoles; prothallus

when present, white or blue; atranorin, + fatty acids .........cccceceevveveniennne. Lecanora caesiosora
Thallus cracked-areolate often thick and uneven, areoles flat to slightly convex; surface

+ smooth; prothallus black; atranorin and roccellic acid ......... Lecanora rupicola var. efflorens
Thallus white to grey; soredia blue-grey, darker than thallus ...........cocooiiiiiniiiiiiiiee 57
Thallus and SOredia CONCOLOTOUS .........euiriirieiiiiiieiiriciiete ettt 58

Thallus white to yellow-white, indeterminate; + completely dissolved into blue-grey
speckled, farinose soredia (20-25 um diam.); atranorin and gangaleoidin; on shaded
rocks, predominantly coastal .............coccoveiiiniiininiiinc e Lecania baeomma
Thallus pale grey, corticate, sometimes with blue-black prothallus. Soredia blue-grey,
granular, 50-80 um diam.; atranorin and unidentified substance; on exposed rocks
.................................................................................................................... Tephromela grumosa

Thallus not or scarcely areolate, mostly formed of granular soredia, 40-100 um diam. ............. 59
Thallus generally rather thick and areolate but obscured by farinose soredia,

mostly 20-50 um diam.; usually delimited by a white arachnoid prothallus .............c.cccoceeee. 60
Thallus uniform in colour, powdery-granular with a smooth, pale, continuous prothallus;

on mossy bark of deciduous trees in old woodlands; usnic acid, zeorin and terpene(s)
OF SEETON(S) 1euveverrirtierienienieierte ettt et ete ettt e st et estestesreeseeseeseeseeseensensensas Megalospora tuberculosa
Prothallus rarely evident; atranorin and Z€OTIN ...........cccecveverienienenerereneeeene Megalaria pulverea

Thallus white to pale grey, without yellow tinge; atranorin and porphyrilic acid
............................................................................. Haematomma ochroleucum var. porphyrium

Thallus pale yellow to yellow-green; atranorin, porphyrilic and usnic acids
........................................................................... Haematomma ochroleucum var. ochroleucum

Sterile Crustose Key 8d - Saxicolous and Terricolous Lichens: with soralia or blastidia; all spot test
reactions negative.

Synopsis

1 Photobiont THemtePORIiar .............ccuecueiuiiiiiiiiiiieieeeee sttt 2
Photobiont without 0range PIgMent ...........c.cc.eeveirieiiiieirieieeeeese e 6

6(1)  Medulla UV+ white (divaricatic or perlatolic acids) 7

Medulla UV- (divaricatic and perlatolic acids absent) or UV+ pink/orange ................... 9
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9(6)  Photobiont Chlorella-type, at least partly in clusters of 2-4 daughter cells resulting
from binary fission, often not round but asymmetrical with one flattened side
............................................................................................................... see Trapelia Key
Photobiont micareoid or trebouxioid, essentially round .............ccecvevvevierienireneneneennns 10
10(9) Soralia yellow to yellow-green; usnic acid or pulvinic acid derivatives .........c....c.ccooeue.. 11
Soralia green, white, grey, brown, black or blue; no usnic acid or pulvinic acid
EIIVALIVES ...ttt ettt b et eb e b e s e 15
15(10) Thallus orange or brown to black or bluish to dark green ....................... e 16
Thallus green or pale grey to white (soredia may be bluish or black) . ... 24
24(15) Thallus continuous, grey to white, forming discrete patches .............. e 25
Thallus areolate or granular, not in discrete patches ...........cccocevveincinencincnicncnee 32
1 Photobiont Trentepohlia .......................
Photobiont without orange pigments
2(1) Thallus whitish, with grey-mauve mounds (sporodochia) of superficial, 1-septate
conidia; NO SUDSLANCES .....c.ccverveuirieiiriiieiinreircecseceeceaeae Sclerococcum griseisporodochium
Thallus darker, without superficial CONIAIA .........coeviriiiiiiiiiee e 3
3(2) Corticate areas confined to margin, centre of thallus completely dissolved in thick,
creamy soredia; UV+ ice-blue; schizopeltic acid .........cccoevvvennenene Schismatomma umbrinum
Thallus mostly corticate, soralia + discrete, scattered over the thallus; UV—.........ccocvvvrrennnenne. 4
4(3) Thallus lilac to pink grey; soralia & concolorous, discrete to slightly confluent;
often covering relatively large areas; fatty acids ..........ccoceevvevevennne Schismatomma decolorans
Thallus grey-green to brown with discrete soralia scattered over the thallus ............ccccoccvinne 5
5(4) Thallus dark chocolate-brown tinged lilac, soralia dark brown to lilac; usually with a
black delimiting prothallus arid often forming mosaics with Opegrapha gyrocarpa;
confluentic acid and/or 2-O-methylmicrophyllinic acid ........c..c.cceceverennnnee. Opegrapha zonata
Thallus grey-green to red-brown, wide-spreading and effuse, soralia bright orange
when fresh; no lichen substances ............cccoceoeivcinineincnninccnces Opegrapha multipuncta
6(1) Medulla UV+ white (divaricatic or perlatolic acids) .......ccccererieieienienienieseeeeeeieieese e 7
Medulla UV- (divaricatic and perlatolic acids absent) or UV+ pink/orange .........c..ccccceeveenueneee. 9
7(6) Soredia pale green to blue-grey; photobiont trebouxioid; perlatolic acid ...... Mycoblastus caesius
Soredia white to brown; photobiont Chlorella-like; divaricatic acid ..........ccovceverereeiierienierienne. 8
8(7) Thallus of thin, pale grey, + dispersed areoles on a black hypothallus; soredia
£ CONCOIOTOUS ..ttt ettt Fuscidea gothoburgensis
Thallus continuous, pale grey to brown-grey; soralia soon becoming confluent, cream,
0ften DeCOMING DIOWN ....ccveevieiiieiiiecieeieceeeeee e Fuscidea recensa
9(6) Photobiont Chlorella-type, at least partly in clusters of 2-4 daughter cells resulting from
binary fission, often not round but asymmetrical with one flattened side ........ see Trapelia Key
Photobiont micareoid or trebouxioid, essentially round .............cccoevieriieniniininiieeeeee, 10
10(9)  Soralia yellow to yellow-green; usnic acid or pulvinic acid derivatives ...........ccccoceeevereniniecnnene 11
Soralia green, white, grey, brown, black or blue; no usnic acid or pulvinic acid derivatives ....... 15
11(10)  Thallus continuous, growing over bryophytes and debris; usnic acid, zeorin and
terpene(s) OF SLETOI(S) .everuerrerrieieieieierieetcet ettt Megalospora tuberculosa
Thallus areolate, SAXICOLOUS .......oovvviiieiiiiiie ettt ettt et e e et e e et e e e e e e enaeesanesnees 12
12(11)  Soralia developing from the edges of the areoles ...........ccoceveririeieiininieeeeeeeee 13

Soralia arising from the centre of €ach areole ............ccooeiiiiiiiiiiii e 14
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13(12)

14(12)

15(10)

16(15)

17(16)

18(17)

19(17)

20(19)

21(19)

22(21)

23(22)

24(15)

25(24)

26(25)

Generic Key

Thallus grey to grey-green, thick, areoles usually convex occasionally flatter and
subsquamulose, often dispersed; soredia not forming lines, usually remaining

discrete; usnic acid and ZEOTIN .........c.cccvieiiiiiiiiiieeeeeie e Lecanora handelii
Thallus yellow-green, thinner, areoles =+ plane, confluent; soredia usually forming
lines, later becoming confluent; usnic acid and + zeorin ..........cccccceeveeeene. Lecanora orosthea

Thallus thick, areoles rounded and warted with entire margins: bright yellow-green;

PUlVINic aCid deriVALIVES .....eeeviiieiieiiieiieieeet e Lecanora epanora
Thallus thinner, areoles flattened, subsquamulose, margins often crenulate, green-grey,

yellow-green or green-brown; Usnic acid ..........ceceevveveerienereneneeeeieiens Lecanora soralifera
Thallus orange or brown to black or bluish to dark grey ..........ccoeveviiiiininiiicee 16
Thallus green or pale grey to white (soredia may be bluish or black) ........c..cccecevecininiincnne. 24

Thallus rusty orange with discrete, blue-grey soralia; confluentic, 2'-O-methylperlatolic
and 2'-O-methylmicrophyllinic acids, sometimes with additional stictic, norstictic

and cryptostictic acids; medulla I— ..........ccoooevieiniiiii Porpidia melinodes
Thallus not orange; brown to black or bluish to dark grey (rusty morphs of Porpidia

tuberculosa are very similar, but have an [+ blue medulla) ..o, 17
Thallus bluish to dark grey, pigmented hyphae grey, K+ violet; no substances ...........c.ccccoceeueee. 18
Thallus Brown 10 DIACK ....c..eouiiiiiiiiiiieie et 19
Thallus surface + continuously blastidiate ...........ccevververierinieieieieieeere e Rinodina pityrea
Thallus scurfy-isidiate, cracked-areolate (cf. also C. soralifera) ..................... Caloplaca chlorina
Soralia + farinose, £ punctiform; 10 SUDSTANCES .........cceeieierierieriiriieiieeeieteiee e 20
Soredioid blastidia/isidia developing from the edges of the areoles ............ccccoevivevciniincnenne 21

Thallus areolate to subsquamulose, pale brown to olive green; areoles 0.4-1.5 mm wide
.......................................................................................... Verrucaria macrostoma f. furfuracea

Thallus areolate, dark brown, green-black or black; areoles 0.2-0.8 mm wide
................................................................................................ Verrucaria nigrescens f. tectorum

On limestone and calcareous schists; no substances ................ Thelidium papulare f. sorediatum
ON STHCEOUS TOCK ..ttt ettt b e e bttt ettt b et st sbeebe e bt eneeneens 22
Thallus brown with concolorous soredia; unidentified substances .............. Ropalospora lugubris
Thallus brown or dark grey to black; soredia darker; miriquidic acid ........c..ccoevevenininenennne. 23
Thallus brown; soredia marginal on the areoles ...........ccccovevererieeeeecnnn. Miriquidica intrudens
Thallus dark grey to black; soredia not marginal ...... Miriquidica nigroleprosa var. nigroleprosa
Thallus continuous, grey to white, forming discrete patches ...........cccocovvenivincincneinciee. 25
Thallus areolate or granular, not in discrete PatChes .........ooevereeeeieieieieseseee e 32

Thallus waxy, often with zoned margin or delimiting prothallus; soralia often isidioid,

becoming confluent or SOredia effliSe .........ccuevverieriirieieieeeeeeee e 26
Thallus thin to thick, without zoned margin or delimiting prothallus; soralia <1 mm
diam., T€MAINING QISCTETE .....eoueeuieiieieieieeieete ettt ettt ettt ettt st et sbe st eneeseeneens 29

Thallus without zoned margin or delimiting prothallus, uniformly whitish; variolaric
and lichesterinic acids ..........cccoccvveiiiiiiinciiicccecceeece Ochrolechia microstictoides
Thallus with zoned margin or delimiting prothallus ...........c..cccoceviiniiiiniinie 27



Generic Key 111

27(26)

28(27)

29(25)

30(29)

31(30)

32(24)

33(32)

34(33)

35(34)

36(34)

37(36)

38(37)

39(38)

40(39)

Thallus pale grey-blue to dark blue-grey; granular-papillate becoming granular-
sorediate, often with a dark green-grey delimiting prothallus; usually on coastal

rocks, never overgrowing bryophytes; aspicilin ...........cccoccevevienienenenenns Aspicilia leprosescens
Thallus pale grey to dark green-grey, often zoned at the margin; on siliceous or
slightly base-rich rocks and walls, sometimes overgrowing bryophytes; fatty acids ............... 28

Soralia typically concave and marginate; soredia granular .... Pertusaria albescens var. albescens
Soralia less well-defined; soredia becoming granular-coralloid
.............................................................................................. Pertusaria albescens var. corallina

Medulla I+ blue; soralia punctiform, tuberculate, surface soredia blue-grey;
CONFIUENLIC ACTA ..veneiiiiiiieieeee e Porpidia tuberculosa
IMEAUILA T oottt ettt et e et et et e et aeeereeaen 30

Thallus glaucous, continuous to cracked-areolate; soralia usually irregular in shape,

sometimes arising along cracks in the thallus; on flushed, or damp, siliceous or

slightly base-rich rocks; 2'-O-methylsuperphyllinic acid ..........cococevrireeinnnne Porpidia rugosa
Soralia regular, TOUNAEd ........cooiiiiiiii ettt 31

Soralia blue-grey; on exposed siliceous rocks; confluentic acid (in K numerous oil
Aroplets N SECHIOMN) ...ouviuveiiriiiietieiieiiet ettt Porpidia pachythallina
Soralia + concolorous; 2'-O-methylmicrophyllinate .. Porpidia contraponenda (sorediate morph)

Thallus UV+ pink or orange, with effuse yellow-green soralia; coronaton . Bacidia viridifarinosa
ThATTUS UV Lttt 33

Thallus of dispersed areoles, with discrete black soralia emerging from the sides of the
areoles; no lichen substances Aspicilia moenium

S0redia MOt DIACK ...ttt bbbttt nnan 34
Thallus whitish, soredia bluish, pigmented hyphae grey, K+ violet; no lichen substances ......... 35
Thallus grey or green, soredia not bluish, no K+ violet hyphae ...........ccccoooiniiiiiiiininiiee 36
Thallus obscurely placodioid, lobes broad and shallow; continuously scurfy . Caloplaca teicholyta

Thallus effuse at the Margin ..........ccoeeereneiineiinineiccecrceceene Caloplaca albolutescens

Thallus of grey, subsquamulose or convex areoles; soralia concolorous, arising from the
edge of each areole but often becoming confluent; usnic acid and zeorin .... Lecanora handelii
Thallus otherwise, soredia not arising from the edge of each areole ............cccooeiiiiiincicnene. 37

Thallus grey, with discrete, yellow-green soralia; soredia farinose; thallus with internal,
discrete clusters of large oxalate crystals; atranorin and 2-O-methylsulphurellin

.......................................................................................................................... Lecanora jamesii
Thallus not grey and with discrete, yellow-green soralia, and without discrete clusters of

large oxalate crystals; Without atranorin ...........ccevievierinininineecee e 38
Thallus weakly areolate, with discrete, ulcerose soralia ...........cccoeveeeeeenee Caloplaca obscurella
Thallus Without UICEIOSE SOTALIA ........eveuiiieieiiirieiciiireic ettt 39
Thallus composed of scattered or discrete areoles; no lichen substances ...........cccccceeereeneennne. 40
Thallus granular t0 CONTNMUOUS ........c.eiueuiiterieiiiteieteiet ettt ettt ettt be sttt eeseeeeneeeenes 41

Thallus with soredia/blastidia on the margins of the areoles; mainly lowland habitats
................................................................................ Caloplaca flavocitrina (green shade morph)
Soredia often occupying most of the areoles; upland/montane on strongly base-rich
rock (limestone or MiCa-SChiSt) .....c.eoereruiririeieieieiereeie e Polyblastia efflorescens



112

41(39)

42(41)

43(42)

44(43)

45(41)

46(45)

47(46)

48(46)

Generic Key
Soredia mostly in diSCIEte SOTAlIA ......ccvievieeieieieieieieieteeee et esa e e e aens 42
Soredia mostly irregular or covering the whole thallus ..........ccccccoeviviininiiniinicce 45

Upper corteX parenChymatous ...........ccoovvueeererereeeeeneeeeeeeneseeeeeeeseseeens
UPPET COTLEX TNAISTINCL ...ouenviiieiietieiieiieiiet ettt ettt ettt ettt e st et essestesbesteeseeseeneeneeneens

Thallus with white arachnoid prothallus
Thallus Without Prothallts ............ccoeoiiiiiiiiic e

Thallus smooth to rimose between the soredia, soredia concolorous; soralia vertically

raised with steep sides; roccellic acid present ...........coceveeveereeneennne. Fellhanera viridisorediata
Thallus finely granular, soredia yellow-green; sides of soralia not conspicuously raised;
110 SUDSTANCES ..veveeveerienienieiesteeteeteestestestesessesseeseeseessessessessessessessessesseessessesensens Bacidia caligans

Thallus warted and coarsely granular, granules 40-80 pm diam.; coastal, on siliceous
rocks or soil or decaying Armeria tufts .... ... Bacidia scopulicola

Thallus more finely granular or blastidiate ............ccccoeiriiiieniiininiince e 46
Thallus almost continuously bIastidiate ............cceveverieieiieieieieiese e 47
THAIIUS SOTEAIALE .....c.veeveeiiieiieeie ettt ettt ettt e e b e e eeaseeaaeeasesseeeseeeseesssenseenseenseensaans 48
Thallus thin, effuse, scurfy, areolate ...........cevvevierierereiieieieeeee e Lecania erysibe
Thallus thick, determinate, coarsely rimose-cracked ...........ccccocvvirrnncnns Lecania coeruleorubella
Thallus consisting mainly of GONIOCYSS. ......ccervierieieieierieriene e eaeeeeens Bacidia delicata
Thallus consisting of generally effuse soredia ..........cccooeviereneneneneninieeennen Bacidia adastra

Sterile Crustose Key 8e - Saxicolous and TerricolousLichens: C— but either K+ or Pd+ spot test reactions;
without soralia; isidia or pycnidia often present.

Synopsis

1

10(1) Thallus K+ red (norstictic acid), acicular crystals formed (microscope) ..

2(1)

3(2)

4(3)

5(2)

6(5)

Thallus orange, yellow or YellOW-IEEIN ........cerueuiriiieiiiieieieieieeee e
Thallus grey, green, brown or bIaCK ..........ccoceveriiiiieieiiieieccee e

Thallus K+ yellow (norstictic acid abSeNt) .........c.eoveerueirienieinieieieeceieee e

Thallus orange, yellow or pale to vivid yelloW-gIeen ..........ccoeciririririeieieiesiesieseeeeeeeee e 2
Thallus grey, green, brown or black

Thallus K+ purple, orange to deep yellow (anthraquinone pigments); restricted to calcareous
substrata or coastal rocks [NB: if placodioid or distinctly squamulose see Key 2]
Thallus surface K—, yellow-green; usnic acid or pulvinic acid derivatives ..........c.ccccoceevvereennee.

Thallus uniformly dissolved into a regular layer of granular soredia or blastidia (otherwise

identical yellow and orange thalli often growing together) .........c..ccocevuenne Caloplaca dichroa
Thallus irregularly isidiate, Crustose or SQUAMULOSE ........ccerveriereriririeieieieieeete e 4
Thallus crustose; isidia coralloid often forming a continuous crust .................. Caloplaca littorea

Thallus minutely squamulose; isidia spherical, often in clusters .. Caloplaca britannica & C. arcis

Thallus pale yellow-green, UV+ blackish quenching; usnic acid .........ccocevevieriirenineeieieieennen 6
Thallus vivid yellow-green, UV+ pink/orange; pulvinic acid derivatives ...........c.ccceceveverenenens 9

With concolorous ‘isidia’; thallus continuous; on coastal, rocks; chemistry various
................................................................ Ramalina cuspidata & R. siliquosa (crustose morphs)
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7(6)

8(7)

9(5)

10(1)

11(10)

12(11)

13(12)

14(13)

15(14)

16(15)

17(11)

18(17)

19(10)

20(19)

21(20)

Thallus over 0.5 mm thick, continuous but bullate, Pd+ orange; usnic, divaricatic
and thamnolic ACIAS ........ccuevviviririiieieee e Ophioparma ventosa
Thallus under 0.5 mm thick, areolate, Pd— ............cc.oooiiiiiiiie e 8

Marginal areoles elongated, arranged in a regular jig-saw pattern; usnic acid, zeorin

........................................................................................................................ Lecanora intricata
Marginal areoles irregular, essentially roundish to angular; usnic and rangiformic acids,
zeorin (cf. also morphs of Lecanora muralis with a reduced thallus) ......... Lecanora polytropa

On rock; thallus areolate, smooth; rhizocarpic and psoromic acids .. Rhizocarpon geographicum
Over soil, bryophytes or Baeomyces rufus in acidic habitats ............c..c........ Epilichen scabrosus

Thallus K+ red (norstictic acid), acicular crystals formed (microscope) ....
Thallus K+ yellow (norstictic acid abSENt) .........ccceevveiriiriiiinieiieiiinieireeeentee e

Thallus papillate or isidiate .... .
Thallus N0t ISIAIALE, ZIEY ..c.eeveiiuirieiiiteiitite ettt sttt st

Thallus of + contiguous, effigurate squamules with papillae with pale brown apices; papillae
not constricted at base but often breaking off to leave non-sorediate scars; on damp rocks

AN SO 1ot Baeomyces carneus
Thallus rimose-cracked or areolate; ISIAIAtE ...........cceeivviiiiieeiie e 13
Thallus and isidia brown t0 black ..........ccceoeverenininiininieeesceee Rimularia furvella
Thallus some shade 0f Grey t0 WHIE .......cecvieieieieieieierie e 14
Isidia few, in large, eroded, soralia-like patches, sometimes cauliflower-like clusters

............................................................................................................................. Aspicilia grisea
Isidia usually abundant, scattered, single, globose-cylindrical ...........cccooceeieininiieiieiineneienee 15
Thallus pale creamy white; covered with more or less globose, isidiate papillae

c. 0.1 mm diam., which may leave numerous eroded, sorediose patches when

QISPEISEA ..ttt Pertusaria lactescens
Thallus grey with brownish tinge; isidia generally taller and with brown tips ...........ccccoeeeeennne 16
Isidia 0.5-1.0 mm diam. constricted at the base, rounded or top-shaped; on dry

well-lit siliceous rocks; most frequent in coastal areas, occasional in

upland/montane reZIONS .........ecerereeieierierienientiereeee et Pertusaria pseudocorallina
Isidia <0.5 mm diam. not constricted at the base, rounded to ovoid-elongate; usually

on rocks or walls overhung DY trees ..........cocvvvvieieieiierienienececeeeeeeeene Pertusaria coccodes

Conidia 7-12 pm long Aspicilia intermutans
Conidia >10 LM TONE c..eovieiieieiiieciieeee ettt ettt et et e b e b e eseeteeseessenaensensensensens 18

Conidia 11-16 pm long .... ... Aspicilia cinerea

Conidia 15-28 M LONZ ...veevieiieiieiieieieee e Aspicilia epiglypta
Photobiont with orange pigment (7rentepohlia), usually on vertical rock faces;

Pd+ yellow; pSOromic acid ..........cccoevrerieinienieinieineeeseeesee e Lecanactis dilleniana
Photobiont Without 0range PIZMENLS ........c.eeeririririeieieriere ettt sttt eseeneeneens 20
Thallus consisting entirely of grey granules ............ccevveieierienenineeieeeeeeeeeee e Lepraria
TRAIIUS OtNETWISE ....ueeueiiiteieeieei ettt ettt ettt ettt e bbbt e e e enean 21
Thallus with isidia OF PAPILIAE .....eeveeiieieieieiece et 22

Thallus without isidia and Papillae ..........cccceeieieiiieieieee e 26
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22(21)

23(22)

24(23)

25(22)

26(21)

27(26)

28(27)

29(26)

30(29)

31(29)

32(31)

33(32)

34(33)

Generic Key

Terricolous or over bryophytes on rocks; densely isidiate, almost totally obscuring the thallus .. 23
Saxicolous; isidia more scattered or absent from margin, thallus clearly visible;
thallus Pd+ yellow or orange; thamnolic or protocetraric acids ..........oceeverererierierienenenenaens 25

Thallus K+ yellow, Pd—; isidia erect and swollen; scattered or crowded, cylindrical or
conical, simple or branched; atranorin, fatty acids, + squamatic acid ..... Pycnothelia papillaria
Thallus K—, Pd-+ red; fumarprotocetraric acid ..........coevveeieeeieieieieiesieereeceieeeeeei e 24

Isidia 0.4-1.0 mm diam., uniformly White ..........c.ccocoiinininininicceee Pertusaria dactylina
Isidia 0.3-0.4 mm diam., white, + brown and K+ purple (microscope) at the apices
........................................................................................................................ Pertusaria oculata

Thallus K+ brown, KC+ violet, Pd+ orange, with abundant coarse, crowded papillae;
picrolichenic and protocetraric acids ...........cceevererieceneininieicnene. Pertusaria melanochlora

Thallus K+ yellow, KC+ yellow, Pd+ yellow-orange; isidia finer; thamnolic acid
...................................................................................................................... Pertusaria corallina

Thallus PlaCcOdIONd .....cc.eiiiiiiiiiii et 27
Thallus squamulose, Granular OF CIUSTOSE .......eveveierierierieetieteeeeeeeeeesae e sae e eseeseeseessessesessennas 29

Terricolous, on acid soils in upland or montane areas; thallus green-grey, marginal lobes
up to 5 mm wide; StICtiC ACIA ..vvevvevieieiiieciieieeeeeeee e Baeomyces placophyllus
Saxicolous, on calcareous or nutrient-enriched substrata; marginal lobes <1 mm wide ............. 28

Thallus green-yellow to yellow-brown, marginal lobes flat to concave, at most only
slightly pruinose; medulla Pd+ yellow (psoromic acid); on calcareous or
nutrient-enriched man-made substrata, also in upland areas ...........c.ccccceuenee. Lecanora muralis
Thallus white to blue-grey-white, densely white-pruinose, marginal lobes flat to convex;
medulla Pd+ red (? pannarin); on sunny hard calcareous rocks, especially limestone
................................................................................................................. Solenopsora candicans

Pycnidia black, sessile or short-stalked, 0.1-0.4 mm diam. ..........cccocceririeieiinieieeeeeeeeeeene 30
Pycnidia immersed to slightly emergent .............ccooeriiiiiiieiiiiieeee s 31

Thallus minutely granular, greyish green, without cephalodia, P+ red; pycnidia wall

K+ purple; usually below overhangs; argopsin ...........ccoeeveveenieereneeneneenenn Bacidia trachona
Thallus granular areolate, grey, often green when wet; cephalodia often present between

the areoles, K+ yellow, Pd+ faint yellow; pycnidia wall K—; atranorin .. Pilophorus strumaticus

Thallus black, areoles chestnut-brown, sitting on a black, prothallus, with powdery brown

and warted thalloconidia; medulla K+ yellow, Pd+ orange; saxicolous, below

overhangs; StiCtiC aCId. ..c..eveviriiieiiiieiieeeee e Protoparmelia nephaea
Thallus not blackish, without thalloconidia

Thallus Pd+ red (fumarprotocetraric acid), some shade of brown, usually surrounded by a
delimiting brown prothallus; pycnidia brown, often sessile with lacerate margins
..................................................................................................................... Fuscidea cyathoides

Thallus Pd+ yellow to orange, prothallus when present white or black ............cccceceverincinenne. 33

Pd+ orange or bright yellow, K+ yellow-orange; stictic, thamnolic or baeomycesic acids,
F ALTANIOTIIL oottt ettt b et ettt etttk et b etttk en et 34
Thallus Pd—, K+ yellow; atranorin ONlY .........c.cccecererieieieieieieienesie e 37

Thallus with schizidia; often terricolous (the abundant presence of lichenicolous
fungi, especially Arthrorhaphis species, can obscure the schizidia) ..........ccoceveverererenenens 35
Thallus without schizidia; usually 0n TOCK ........cccooiiiiiiiiiieee e 36
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35(34)

36(34)

37(33)

38(37)

39(37)

40(39)

41(40)

42(41)

43(40)

44(43)

45(44)

Thallus grey-white, continuous, K+ orange, Pd+ orange; baecomycesic acid,
+ squamatic acid, atranoring terriCoOlOUS ..........cevvirierierierieriereeeeeee e Dibaeis baeomyces
Thallus green-grey to brown, K+ yellow, Pd+ orange; stictic acid .............c..c... Baeomyces rufus

Thallus thick, of agglutinated bullate areoles; pycnidia black; divaricatic and thamnolic

ACTAS ettt b e Ophioparma ventosa
Thallus thin, of mostly dispersed, minute, irregular areoles; pycnidia white; atranorin

ANA SHICHIC ACTA ..oiviiviiiiiiece ettt Cliostomum tenerum
Thallus with blackish cephalodia containing SCYfonema ...........c.cecveevecveveeseseseeieieieieeeneenns 38
Thallus Without cephalodia ............coeeiriiiiiiiiiici et 39
On rock; thallus KC—; atranorin ............occvveveeeiiieieieeceeeeee e Pilophorus strumaticus

On sandy soil and small pebbles, thallus KC+ violet; atranorin and lobaric acid
.......................................................................................................... Stereocaulon condensatum

Medulla UV+ white, thallus deeply rimose, usually thick (c. 0.2-0.7 mm), prothallus often
bluish black; conidia thin, straight or lightly curved, 12-21 % 0.5-1 um, atranorin and

+ a-collatolic and/or alectoronic acids ..........ccceveveeerieinienieineeeeeee Tephromela atra
MEAUILA UV ettt b e bt e a e e st e ae st e et e st e st e s beeae e st eneeneenean 40
Conidia ellipsoid to BaCIlIfOrM .........ccvevieiiiriiriececeeeeeeeeeee et eneens 41
Conidia thin and CUIVE .......c.ooiiiiiiiiieicee ettt ettt ae s 43
Thallus areolate; pycnidial wall K+ purple, conidia ellipsoid, 3.5-4 x 1.5-2 pm;

atranorin and roccellic acid ..........oeovverieiniininieinie e Cliostomum griffithii
Thallus continuous, thick, rimose-cracked; pycnidial wall K— ........ccccocooviniiiiiiinininnenee 42

Thallus dull green-grey, irregularly warted; conidia ellipsoid, 3-4 x 1 pm; various

substances in 1ow CONCENLIAtIONS ......c.evververiervirrinieieiieieiertese e Tylothallia biformigera
Thallus clear whitish to bluish grey; conidia bacilliform, 6-9 x 1 pm; atranorin and
CAPLTALIC ACIA .ottt Mycoblastus sanguinarius

Thallus whitish with irregular grey streaks, surrounded by a black prothallus;

conidia 17-20 x 1 pum; atranorin and confluentic acid ..........ccceeveveererenenennene Herteliana gagei
Thallus uniformly whitish or grey; prothallus absent or generally white; black only when
bordering other specimens of the SAME SPECIES .....ouveeeierierierierieiirieieieeeierere e 44

Thallus white, smooth but cracked, K+ bright yellow; atranorin, roccellic and thiophanic

ACIAS 1ottt ettt ettt sttt et nt et e et e beeteereeneens Lecanora rupicola
Thallus some shade of grey, surface irregular, K+ yellow reaction often less bright .................. 45
Medulla white; thallus rather even; atranorin and zeorin .............cc.ccceuvene... Lecanora campestris

Medulla often with patchy yellow to orange, K+ purple pigments (skyrin); thallus mostly
very uneven and bullate; atranorin and gangaleoidin .............c.cc.ceenee. Lecanora gangaleoides
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Sterile Crustose Key 8f Saxicolous and terricolous, with all spot tests negative and without soralia.
Isidia or pycnidia often present.

NB: Some squamulose species that are normally fertile are not included here (e.g. Catapyrenium spp.,
Psora spp., Romjularia lurida, Squamarina); for these try both leads from couplet 3 of Key 2b)

Synopsis
1 Thallus yellow or yellow-green; pulvinic acid derivatives (NB: if placodioid
or distinctly squamulose see Key 2) ........ocoueiiiiiiiiniiiniiieieee e
Thallus grey, green, brown or black or rust-red
3(1) Photobiont cyanobacteria (blue-green); N0 SUDSTANCES ......ccvevverververrierieeieieieieiesiesieeiens 4
PRhOtODIONE GIEETL ...ttt
16(3) Photobiont with orange pigment (7rentepohlia) ..
Photobiont without 0range PIgMENt.........c.ccuevverueririreeieieietesierie st ee e eeeseeeeee e seeenas
25(16) Thallus consisting entirely of very small squamules (0.1-0.5 x 0.1-0.3 mm),
coralloid isidia or goniocysts; yellow-green, green-grey or green-brown;
usually associated with bryophytes in base-rich habitats; no lichen substances .......... 26

Thallus granular to areolate, or with larger squamules ....................... ... 31
31(25) Thallus with isidia, papillae or hyphophores; no lichen substances ....... e 32
Thallus without isidia, papillae or hyphophores; often with pycnidia ...........cc.cccoeeenene 45
45(31) Thallus of brown to ochraceous, often convex to subsquamulose areoles or
SQUAIMIULES ...ttt ettt ettt ettt ettt b e bt bt nnen 46
Thallus not of brown or ochraceous areoles or SQUAMUIES ...........ccoeveierierienenierenenene 51
1 Thallus yellow or yellow-green; pulvinic acid derivatives

(NB: if placodioid or distinctly squamulose see Key 2)
Thallus grey, green, brown or black or rUSE-1Ed .........ceveriiririiiiieieieeeee e

2(1) Thallus bright golden-yellow; of coarse, rounded granules ....................... Candelariella coralliza
Thallus dull yellow-orange (or vivid yellow-green in f. flavovirella), of flattened
SUbsqQUAMUIOSE GIrANUIES .......ceiviieiiieiiitiieiee et Candelariella vitellina
3(1) Photobiont cyanobacteria (blue-green); N0 SUDSANCES ........c.eevieierieierierienieeieeeieeeeeeeee e see e 4
PROTODIONE IEEI .....vietiieiet ettt ettt sttt e e ete e ene 16
4(3) Terricolous or among bryophytes; thallus completely composed of brown or blue to
olivaceous grey granules; photoDIONt NOSLOC ........ccveeeveieriesiieiieiieieeeieteie e eeaens 5
Saxicolous; thallus crustose, micro-squamulose or placodioid; photobiont not Nostoc ............... 9
5(4) Thallus with or consisting of cylindrical iSidia ...........ccecevvererererirrnnnnns Parmeliella triptophylia
Thallus without cylindrical ISIAIA ........cceoiiirieiiie e 6
6(5) Thallus, When dry, BIUS-IEY .........ccuerieieriiriiriieieeeeieeeeee ettt eteere s eseeneeneens 7
Thallus, when dry, olivaceous, dark grey or dark grey-brown ..........ccoceeeeveircneeneineeeeen 8
7(6) Thallus granules pulverulent or fluffy, weakly corticated, not parenchymatous within
.................................................................................................................. Moelleropsis nebulosa

Thallus granules smooth, corticate, parenchymatous throughout Epiphloea byssina

8(6) Thallus bluish grey when wet; granules (goniocysts) 0.03-0.06 mm diam. ..... Gregorella humida
Thallus olivaceous or dark grey when wet; granules often larger. .................... Vahliella atlantica

9(4) Thallus with marginal LIODES ............cceiriiiriiiiiiiiceee et
Thallus without marginal lobes
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10(9)

11(9)

12(11)

13(12)

14(11)

15(14)

16(3)

17(16)

18(17)

19(18)

20(19)

21(20)

22(21)

23(21)

24(23)

25(16)

Marginal lobes very narrow (0.05-0.2 mm), or if wider then with a distinct blue-black
PIOTRALTUS ...t Placynthium
Marginal lobes wider (0.3-1.0 mm); without a blue-black prothallus ....... Vestergrenopsis elaeina

Thallus surface covered by flat, granular squamules
TRallUS ATEO0LALE ....c.eiuiiiiiiieieti ettt b e e bbbt

Conspicuous, blue-black prothallus usually present; thallus rarely grey-pruinose

..................................................................................................................... Placynthium nigrum
Prothallus inconspicuous; thallus densely Srey-pruinose ..........cocoeeeeeieieieiienieneneneneneeeeeene 13
Thallus internally hyphal (IMICrOSCOPE) ....evveververiiriiriieieieieieeeee e Collolechia caesia

Thallus internally cellular (microscope) Placynthium garovaglioi

PhotoDIONt CAlOTATIX ...t Porocyphus
Photobiont NOt CAIOTRFIX .........ccocuvueuiiiiiiiiiiiiiiiiieeect e 15

Photobiont cells with a red-brown K+ purple gelatinous sheath (Chroococcidiopsis

OF GLOCOCAPSQ) ..ot Cryptothele & Pyrenopsis
Photobiont cells without red-brown K+ purple gelatinous sheath (chroococcoid)

........................................................................................................... Psorotichia & Pterygiopsis
Photobiont with orange pigment (7#entepoRliar) ...........c.ccocuevuevereniiiaieieieeeeee e 17
Photobiont Without 0range PIMENT ..........cc.ecveierierierierierieeeeteeeee ettt ste st see e ereeseeseeaenaenaens 25
Thallus isidiate; pycnidia or sporodochia absent; no substances .............cccceceeeeueennene. Porina rosei
Thallus not isidiate; pycnidia or Sporodochia PreSent ..........eouevverierererereeieieieieneeeeieee e 18

Conidiomata dark brown, irregular sporodochia (without wall);
2'-O-methylperlatolic acid .........cccooiieiiiiiiiieee e
Conidiomata pycnidia (with wall)

Pycnidia with white-pruinose tips that react C+ red; conidia 12-17 x 2-3 um;
lecanoric and schizopeltic acids ........c.ccooveieviirieniniiinieeeeeeeeeee Lecanactis abietina
Pycnidia without white-pruinose tips; conidia 3-5 pm long; no substances .............c.cceceeveeeenee 20

Pycnidia pale dull yellow; wall colourless; conidia ellipsoid, 3.0-5.0 x 1.3-1.8 um; usually

growing over bryophytes in Lobarion COMMUNILIES .........ccceeererererereeierienne Dimerella lutea
Pyenidia DIACK .......oviiiiiiiiiieee ettt 21
Pycnidia conical with elongated neck; conidia released in chains of cylindrical packets ........... 22
Pycnidia + globose or flattened; conidia free; N0 SUDStANCES .......coeeueeieiiiiiiininiiireieieee 23

Conidia 3.5-4.5 x 1.8-3 um; pycnidia 0.08-0.15 mm diam. ...

Conidia 4.5-6 x 2.5-3 um; pycnidia 0.2-0.58 mm diam. ............c.cen... Anisomeridium robustum
Conidia 1-septate, ¢. 13-18 M 10N ....eevveieieiieiiiiiieeeeeeee e Strigula taylorii
Conidia SIMPIE, SNOTET ....c.viiiiieiieiieiieieeee ettt saesbe s seeneenean 24

Conidia 3.0-5.0 x 0.5-0.7 pm; usually on friable rocks near the coast; mainly S.W. British

Isles but also recorded from Orkney, rare ..........cceeeeeevienienienenenieeee Opegrapha areniseda
Conidia 4.2-7.0 x 0.5-1.4 pm; on damp, shaded calcareous rocks and stones (including
mortar); widespread and frequent ...........occeceveeeeieieeiieieieeee e Opegrapha calcarea

Thallus consisting entirely of very small squamules (0.1-0.5 x 0.1-0.3 mm), coralloid

isidia or goniocysts; yellow-green, green-grey or green-brown; usually associated

with bryophytes in base-rich habitats; no lichen substances .............ccoceeeveveevievienieneneseeenns 26
Thallus granular to areolate, or with larger SQUAMULES ...........cccoeieieieieiieieee e 31
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26(25)

27(26)

28(27)

2927)

30(29)

31(25)

32(31)

33(32)

34(33)

35(32)

36(35)

37(36)

38(35)

39(38)

40(38)

Generic Key

Thallus with black globules not identifiable as pycnidia, isidia or perithecia
.................................................................................................................... Agonimia globulifera

Thallus without such black globules ............cccocoviiiniiiiniiii e 27
Thallus consisting of numerous, small, = discrete, grey-green squamules ............cccceceeeeeuennne. 28
Thallus composed entirely of minute, yellow-green goniocysts or green-brown,

COTAIOIA ISIAIA ...t 29

Thallus of minute, green, flattened micro-squamules, usually incised and often
overlapping, cortex cells lacking papillae ..........cccceveveneninininininnn. Bacidia neosquamulosa
Thallus variably micro-squamulose; cortex cells with microscopic papillae .. Agonimia tristicula

Thallus composed entirely of green-brown coralloid isidia, 0.4-1 x 0.07-2 mm;
FAre MONTANE SPECICS ..evververrerreereereeserensenseeseeseeseessesessessessessessessessaseens Lopadium coralloideum
Thallus composed of grey-green irregular areoles or granules ...........c.coceveoirereenieieeneceienen 30

Hyphae of photobiont layer K/I+ blue Thelenella muscorum
Hyphae of photobiont layer K/I—...........ccooiiniiniiiieieeeeeeeee Bilimbia sabuletorum

Thallus with isidia, papillae or hyphophores; no lichen substances ............cccoccevevrencccnennne.
Thallus without isidia, papillae or hyphophores; often with pycnidia

Thallus very thin, varnish-like, over bryophytes; hyphophores present. ...........ccccevevierenenennene 33
Hyphophores absent

Hyphophores black, scale-like with a serrated edge ...........ccccecerererienens Gyalideopsis muscicola
Hyphophores otherwise

Hyphophores glassy white, Spine-liKe ...........ccccoceverenenininininicenns Jamesiella anastomosans
Hyphophores brown, top-shaped ...........cccoccoveiniiiiniiniiiincecceeeiene Jamesiella scotica
Thallus PAPIIIALE ...ceeeiieeiiie ettt 36
Thallus regularly to quite irregularly iSIdiate ..........occoeverieieiierierereceeeeeee e 38

Granules 0.1-0.2 mm diam., grey to brown-grey or blue-grey; prothallus often prominent,
with alternating white and green to black zones; on coastal rocks; no lichen substances
.................................................................................................................... Lecanora poliophaea
Granules >0.4 MM QIAM. ..o 37

Granules 0.5(-0.7) mm diam., regular, scattered to crowded, semiglobose, brown-grey;

prothallus grey; on flint nodules, S. England; aspicilin ..........ccccoceovennen. Aspicilia tuberculosa
Granules 0.4-0.6 mm diam., pale grey to grey-brown, often purple; thallus often

indistinctly lobed at the margin; pale prothallus sometimes distinct; on coastal

rocks; may contain terpenoids ..........cecvevieierierieriene e Lecania aipospila

Thallus green-brown to dark brown to black; gyrophoric acid
Thallus whitish to grey or PInKish .........cooiiiriiiiieiecceeeee e

Isidia simple, photobiont cells 6-12 um diam.; on exposed siliceous rocks ..... Rimularia furvella
Isidia + branched. Photobiont cells 5-9 um diam.; on damp, shaded rocks or soil
.................................................................................................................... Placynthiella icmalea

Thallus delimited by a well-defined grey to black, often zoned, prothallus .............cccceceeveeiene. 41
Thallus without prothallus or with indistinct prothallus or prothallus mainly between the
ATCOIES ...tttk b ekttt ettt 42
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41(40)

42(41)

43(42)

44(43)

45(31)

46(45)

47(46)

48(47)

49(47)

50(49)

51(45)

52(51)

Thallus pale grey-blue to dark blue-grey; granular-papillate becoming granular sorediate,
often with a dark green-grey delimiting prothallus; usually on coastal rocks, never
overgrowing bryophytes; aspicilin ...........ccceovevierenenenineneneeeeeeen Aspicilia leprosescens
Thallus pale grey to dark green-grey, often zoned at the margin; on siliceous or slightly
base-rich rocks and walls, sometimes overgrowing bryophytes; fatty acids
.............................................................................................. Pertusaria albescens var. corallina

Thallus yellow-green, with concolorous ‘isidia’; thallus continuous; on coastal rocks; usnic
acid, + hypoprotocetraric acid ............... Ramalina cuspidata & R. siliquosa (crustose morphs)
Thallus N0t YEIIOW=ZIEOI ...c..eviiiiiiiiiitiiieie ettt s 43

Thallus pale olive-green to fawn-brown, warted and coarsely granular with short,

coralloid isidia; coastal, on siliceous rocks or soil or decaying Armeria tufts; no

[ichen SUDSLANCES ....cc.eiuiiiiiiiiiitiiet s Bacidia scopulicola
Thallus pink-grey to bIUiSh SIeY ........coiiiiiiiiiii e 44

Thallus and isidia medium to dark blue-grey; isidia very small and fine, sometimes dense
and almost totally obscuring the thallus; no lichen substances (cf. also C. soralifera)
....................................................................................................................... Caloplaca chlorina
Thallus and isidia pink-grey; isidia scattered, usually one per areole and thallus clearly
visible; gyrophoric and 5-O-acetyl-4-methylhiasic acid trace only, unidentified substance
............................................................................................................. Koerberiella wimmeriana

Thallus of brown to ochraceous, often convex to subsquamulose areoles or squamules ............ 46
Thallus not of brown or ochraceous areoles or SQUAMUIES ........cc.ccvevveriirrierieieieieieieriere e eiens 51

Pycnidia in warts, C+ red; conidia straight, 5-6 x 0.7 pum; thallus of + convex,

fawn to ochraceous granules; gyrophoric acid ..........ccceeeeeeieieierierienieeeenene. Ainoa mooreana
Pycnidia C— OF @DSENT ......icuieuieiieiieiieieieie ettt ettt et eteeteetaesae s e sessessesseeseeseeseessenean 47
On rock; areoles angular, leaving open spaces or partly overlapping; on rock ............cccceeueuneene. 48
On soil; areoles or squamules rounded; on soil; no lichen substances ............ccccceeeeeeieeeeennane. 49

Areoles thick, bullate, surface rough; on siliceous rock; traces of gyrophoric acid
................................................................................................................ Schaereria cinereorufa
Areoles thin, mostly flat, surface not rough but granules often develop; mostly
on nutrient-enriched rock; no lichen substances ...........cccccoceeevvvevvrennnnn. Rinodina teichophila

Areoles 0.1-0.3 mm diam.; on sandy or peaty soil at lower altitudes .... Placynthiella oligotropha
Areoles or squamules 1-4 mm diam.; in montane habitats ............cecevievierierenenienecieeeeeene 50

Thallus of peltate, pale brown squamules (bright green when wet), attached by long
rhizines; pycnidia often present; conidia 4-5 x 1 um; in crevices in Scottish montane,
CalCATEOUS TOCKS ...ovviiiiieiieiieiieiete ettt Acarospora rhizobola
Thallus coarsely areolate to subsquamulose, chestnut-brown to dark brown, often
forming large + orbicular patches (up to 7 cm diam.); pycnidia absent; usually
terricolous in acidic montane heaths (occasionally on bryophytes on siliceous rocks)
..................................................................................................................... Lecidoma demissum

Thallus crustose with a placodioid MAargin ........cccceoveieieiiiiiinieeeeee e 52
Thallus granular or crustose, without a placodioid Margin ............cccceeeeeeieienenienenenesereeene 53

Thallus pale grey-white, scabrid; upper cortex poorly differentiated; marginal lobes
indistinct; mainly on calcareous stonework, also on limestone and other base-rich rocks
..................................................................................................................... Caloplaca teicholyta
Thallus green-yellow to yellow-brown; upper cortex well-developed; marginal lobes flat
to concave; on man-made substrata but also on nutrient enriched boulders in upland areas
.......................................................................................................................... Lecanora muralis
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53(51)

54(53)

55(54)

56(55)

57(56)

58(55)

59(58)

60(58)

61(60)

62(60)

63(62)

64(63)

65(64)

Generic Key

Thallus partly grey, partly with rusty orange streaks; 4-O-demethylplanaic and =+ planaic
acids (some Porpidia species, e.g. P macrocarpa, P. hydrophila and P, flavocruenta

May KEy OUL NETE) ...ecveiiiiiiiiiiiiriceecc et Lecidea lithophila
Thallus WithOUt TUSEY COLOU .....eviiiiiiieiieieieiesteeteete ettt enean 54
Thallus grey, with dark red, K+ purple, ascoma initials or pycnidia ............ Caloplaca crenularia
Thallus with white, pink, brown or black pycnidia ..........cccooceiiiiiiiiiiiiieeeee 55

Thallus pale yellow-green, UV+ blackish quenching; usnic acid
Thallus some shade of grey, green, whitish Or Creamy ..........ccooeveviveninieieieeeeeeeee e

Thallus thick (in the centre generally over 0.5 mm thick), continuous, surface dull; pycnidia
pale brown to black; zeorin, usnic acid, + a-collatolic acid, + atranorin, + gangaleoidin
..................................................................................................................... Lecanora sulphurea
Thallus thin, under 0.5 mm thick, areolate, surface rather glossy; pycnidia generally black
(or often with black perithecia of Cercidospora epipolytropa) ............ccccoceveeveevcecncncnenncnne. 57

Marginal areoles elongated, arranged in a regular jig-saw pattern; usnic acid, zeorin
........................................................................................................................ Lecanora intricata
Marginal areoles irregular, essentially roundish to angular; usnic and rangiformic acids,
zeorin (cf. also morphs of Lecanora muralis with a reduced thallus) ......... Lecanora polytropa

Thallus whitish to Creamy, £ tartarCOUS .........cerveirierieirieiiteiet et eeete ettt eseeenens 59
Thallus some shade of grey, bluish or green or brownish to mauve, thin to thick but not
tartareous (only further identifiable when pycnidia are present; if not, cf. e.g. Aspicilia
caesiocinerea with blue-grey, N— prothallus and aspicilin, or various Porpidia species
with brown to black, N+ red prothallus and medulla often strongly UV+ white and
various chemistry; specimens without chemistry can be P macrocarpa or P hydrophila) ..... 60

Thallus creamy white, usually surrounded by a white prothallus; pycnidia rare or absent;

round, whitish apothecium initials often present; medulla UV- or faintly UV+ white;

VATIOLATIC ACIA 1.viviivierieeiiieieiee ettt ettt ss s eaesaesae e Ochrolechia parella
Thallus white but not creamy, usually surrounded by dark grey to black, often zoned,

prothallus; pycnidia regularly present; conidia 7-11 x 1 pm; round, white apothecium

initials absent; medulla UV—; aspicilin .........ccoccevererinininieieieeceeecee Aspicilia calcarea
Pycnidia C+ red in section; gyrophoric aCid ..........ccecevierieriirieeinieieieieiee e 61
Pycnidia C— 11 SECTOM ....iiuiiiieiieiieieieerer ettt ettt sttt nean 62
Conidia curved or sigmoid, 20-40 m 10Ng .......cceviriririiiiieieieeeeeee Micarea peliocarpa
Conidia flexuose, 50-110 UM 10N ...oovevviiiiiiieiiieeeee e Micarea cinerea
Pycnidia at least partly WHite ..........ccooiiiiiiireiiee s 63
Pycnidia pink-brown to black or with yellow pruina ...........cccceevevierenieneninineeeeeeeee 70

Pycnidia stalked, often branched; mesoconidia 6-8 x 1-1.8 pm; no lichen substances

........................................................................................................................... Micarea stipitata
Pycnidia immersed t0 SESSIIE .....ueiiiiriiriiriieietieieieet ettt ettt na e nee 64
Conidia pyriform OF ODIONG .......ccuevverieriiriiiieiiiieteieieie ettt e e saessesbessesseeseeseeseenseneas 65
Conidia curved, filiform; no lichen SUbStANCES ............cccoeiiiiiiiiiiiiieee e 67

Conidia oblong, 4.5-7 % 1-1.5 um, straight; thallus UV+ pink or orange; three
unidentified Xanthones ..........cccocooeiiiiiiiieiie e Bacidia carneoglauca
CONIAIa PYTIFOTIIN ..ottt ettt st be st et e st et e st e s e besbeeseeseeseeseeneennens 66
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66(65)

67(64)

68(67)

69(67)

70(62)

71(70)

72(71)

73(72)

74(72)

75(71)

76(75)

77(76)

78(77)

79(78)

80(77)

Thallus green; no lichen SUDStANCES .........cceovruirieiiieiiiieeceeeee e Fellhanera subtilis
Thallus bluish; zeorin, asemone & usnic acid ..........cccoevvveeveieiereeeeieeeeeeennes. Fellhanera bouteillei
Thallus smooth to slightly verrucose, not consisting of goniocysts or micro-squamules ........... 68
Thallus granular, consisting of goniocysts or micro-squAMUIES .............cceevvevierierierererereneennns 69
Thallus surrounded by a distinct white prothallus ............cccocceveiiiininniinenn. Bacidia inundata
Thallus diffuse, without prothallus ...........c.ccoceeiriiieiieiiieeeee e Bacidia chloroticula
Conidia strongly curved, walking-stick-like hooked ...........cccocoviiinininnnns Bacidia arnoldiana
Conidia curved but ot hOOKed ........ccoeoiiiiiiiiiiiieeeeeeeeee e Bacidia delicata
Conidia helicoid, 7-10 x 5-6 pum diam.; no lichen substances ...........c.c.cccc..... Micarea subnigrata
Conidia NOt NEHCOIA ....veivieiieiicii ettt ettt e et b e b e b e esaeeaaeesaesaeeseas 71
Conidia >15 pum long, often curved; no lichen SUDStANCES .........ccooerieiirieinenieiiceeeceee 72
Conidia <15 pm 10ng, Strai@ht ........coiiiiiiiiiieieee e 75
Thallus + delimited, continuous, with convex areoles; pycnidia immersed in thallus or

0 thAIlINE WATES ...ttt ettt ettt be bt enean
Thallus effuse; pycnidia sessile, not covered by thallus; conidia 20-45 pm long

Thallus often surrounded by a brown prothallus; pycnidia immersed in thallus warts;

conidia often not septate, thin, c. 15-25 x 0.5-1 um, curved; usually on exposed

siliceous rock; Miriquidic acid .........ccoeevireririeieieeece e Miriquidica leucophaea
Thallus without prothallus; pycnidia immersed but not is definite warts; conidia

thicker, often thinly 1-3-septate, 19-36(-50) x 1-1.3 um, curved or sigmoid;

montane, terricolous and SaXiCOLOUS .........c.ccooieevieieiiieieieeeeee e Micarea marginata

Pycnidia pink-brown to brown-black, globose to usually vertically elongate;
CONIAIA CUTVEA ..eieiiiiiiieiieeeee ettt Fellhaneropsis vezdae
Pycnidia black, globose; conidia often not or barely curved ............... Fellhaneropsis myrtillicola

Pycnidia stalked; usually over bryophytes; conidia 3.5-5 um long; no lichen

SUDSEANCES ...venvivievieiieiieiieteteeteeteeteete et estensessesbesseeseeseeseessensensensensensessesseesaens Micarea botryoides
Pycnidia not stalked; often directly on rock or SOil ........ccociiieiiiiiiiiee e 76
Pycnidia with yellow pruina, usually flask-shaped; pulvinic acid derivatives ............ Thelocarpon
Pycnidia WithOUL PIUING ......ecviviieiiiieieieieiestesteste sttt ettt teeteeseesaesaessesesseeseeseeseeseaneas 77
Conidia 3-5 PM LONG ...eouiiiiiiiiiiiiic ettt 78
Conidia 5-15 M LONE ..ovieiieiieieieieece ettt et se e e b e besbesseeseeneeseeneensensan 80

Thallus thick, irregularly warted, rimose-cracked, dull green-grey; traces of various
SUDSEANCES ...ttt
Thallus thin, not warted, continuous; no lichen substances

Pycnidia 80-150 um diam., wall K+ olivaceous brown; thallus slate grey, continuous,
sometimes areolate, often with a black prothallus; on pebbles and stabilized shingle
........................................................................................................................... Micarea erratica
Pycnidia 40-80 pm diam., wall K—; thallus red-brown to brown with faint mauve tinge,
without prothallus; on hard siliceous coastal (mesic-supralittoral) rocks .. Arthonia phaeobaea

Thallus + delimited, continuous, grey, often with a blue tinge ..........cccceeeeeeieiieiieieieeeereeee
Thallus effuse, some shade of green, rarely with a bluish tinge ...
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81(80)

82(80)

Generic Key

Conidia 9-15 x 0.8 um; pycnidia with a raised thalline margin; thallus grey, medulla

I+ blue; on heavy-metal-rich rocks; perlatolic acid (some other species of Lecidea

May KEY OUL NET@) ..eveiiiiiiiiiiiieie e Lecidea inops
Conidia 6-12 x 1 um; pycnidia immersed; thallus grey with a bluish tinge, medulla I-;

aspicilin (some species of Lecidea and Porpidia may key out here; they generally

lack @ bIUish tINGE) ....eoveuieiiiiiireeeee e Aspicilia caesiocinerea

Conidia 7-12 x 1-1.3 pm; thallus dark green-black, without prothallus; on inundated
rocks in montane streams; no lichen substances ............ccccevevererereneeeenne. Gyalidea diaphana
Conidia (4-)5-8(-13) x 0.5-1 um; thallus green-grey, often surrounded by a bluish pellucid
prothallus; no lichen SubStances ...........ccccecevveverenenineeieieeieene Fellhaneropsis myrtillicola



