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INTRODUCTION

Prior to the publication of An Enumeration of Lichens in China (Wei, 1991) there was no summary
of the scattered references to Chinese lichens. The identification of lichens from that large country was
very difficult because of the lack of keys. This set of keys is presented as a first step in filling this gap.

In most cases the genera and species included in these keys are based on Wei (1991). A few species
have been added based on more recent collections deposited in MIN and HMAS-L. Many additional
species will certainly be found as more collecting is done.

The first preliminary keys were prepared in 1994 by Zuowu Yao and Clifford Wetmore using
collections in MIN supplemented with literature descriptions of species not in that herbarium. Keys for the
few genera that had published revisions for China were incorporated as published. Wetmore then revised
all keys and added keys to additional genera by revising published keys to include only the known Chinese
species. In some genera a few species are not keyed out because of the lack of adequate descriptions and
specimens. These additional species are listed at the end of the key. Some of the large genera could not be
included at this time and are noted by "Not treated". Some of the nomenclature was revised in 2003 by
Wetmore.

Because of the incomplete knowledge of the species in China, one should use great caution when
using these keys. There will be many additional species not in the keys and all identifications based on
these keys should be confirmed by comparison with reliably identified herbarium material.

The authors would appreciate receiving corrections and additions for future versions of the keys.

In the index in the K column “x” indicates a key is included, in the C column C= crustose, F=
fruticose, L= foliose, S= squamulose, in the Sp column is the number of species reported from China for
that genus.
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LIST OF GENERA

The species count is according to Wei 1991.

g

. ACAROSPORA /72¢)
. ACROSCYPHUS [/t
.ALECTORIA P, 2S5
ALLARTHONIA See Arthonia
ALLARTHOTHELIUM See Arthothelium
AMYGDALARIA ;2 5
.ANAPTYCHIA /:%
.ANEMA [/t
. ANISOMERIDIUM
. ANTHRACOTHECIUM (//®
. ANZIA P26
ARCTOPARMELIA p.*¢
. ARTHONIA (f*4)
. ARTHOPYRENIA
. ARTHOTHELIUM
.ASAHINEA ¢ I*
48 . ASPICILIA (rz® ’
1 ASTEROTHYRIUM
C 2 ASTROTHELIUM
C 26 BACIDIA (720
C-F8 BAEOMYCES [*°¢
C 1| BELLEMEREA (:%
C 3 BIATORELLA (/=D
C 6 BLASTENIA See Caloplaca 2%
L 1 BOTRYDINA 1%
C 1 BRIGANTIAEA ¢ *
F 1 BRYOCAULON /¢, f
F 10 BRYORIA [ 27
C 26 BUELLIA (722
C 2 BUELLIASTRUM
L 4 BULBOTHRIX /%%
C 1 BYSSOLECANIA
C 1 BYSSOLOMA 24
C 2 CALICIUM
C
C
A
C
L
C
S
C
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42 CALOPLACA [ 1%

2 CALOPADIA (.34

2 CANDELARIA /3>

6 CANDELARIELLA

1 CANOPARMELIA See Parmelia sens. lat.
2 CARBONEA

12 CATAPYRENIUM /3

14 CATILLARIA (pz9



1 CATINARIA +4

1 CATOLECHIA ¢'7

F2 CETRARIA ¢ 3%

1 CETRARIOPSIS See Cetraria
13 CETRELIA l: 3%

1 CETRELIOPSIS See Cetrelia
3 CHAENOTHECA p3a

3 CHIODECTON P 34

2 CHRYSOTHRIX p: 34

| CLADIA P4

9 CLADINA p a1
3 CLADONIA

5 COCCOCARPIA pH©

1 COCCOTREMA

1 COELOCAULON ¢[/®

2 COENOGONIUM /17,23
21 COLLEMA .o

F - o T T

X
X
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2
3 DACTYLINA (4%

1 DENDRISCOCAULON f4
7 DERMATOCARPON |2
3 DICTYONEMA */§

| DIMELAENA |9 71

2 DIMERELLA (43

| DIPLOICIA
8 DIPLOSCHISTES ' (*%
| DIPLOTOMMA {**

6 DIRINARIA - p4d
2 ECHINOPLACA

4 ENDOCARPON [ 7
2 EPHEBE P

1 ERIODERMA 'Y

3 EVERNIA 7 4
L 8 EVERNIASTRUM [ “*
2 FELLHANERA

| FLAVOPARMELIA 54
2 FLAVOPUNCTELIA | «¥
| FULGENSIA | i1
3 FUSCIDEA.
1
1
2
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GLOSSODIUM
GLYPHIS [ /%
GLYPHOLECIA (vt
2 GONOHYMENIA (4, /4
C 28 GRAPHINA (4.
C 53 GRAPHIS (9%
x C 1 GYALECTA ¢ 24
x C 1 GYALECTIDIUM ,IpAl
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x L 2 GYMNODERMA /“¢
x C 1 GYROSTOMUM | /%
x C 3 HAEMATOMMA (¢
C 3 HAPLODINA

| HEPPIA  [9¢

L-F 36 HETERODERMIA (/")
| HYMENELIA

2 HYPERPHYSCIA 1“7

HYPOCENOMYCE (/7

E
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x L 31 HYPOGYMNIA ) %7
x L 13 HYPOTRACHYNA (79
1 ICMADOPHILA
3 IONASPIS
JULELLA (#/9)

()

LASALLIA [ 7/©
LECANACTIS (rz4)
LECANIA (rz¢
LECANORA

LECIDEA (723
LECIDELLA

LECIDOMA

LEPRARIA |'¢
LEPROCAULON (94!
LEPROPLACA P&
LEPTOGIUM Pyl

1 LEPTOPTERYGIUM

I LEPTOTREMA See Thelotrema
5 LETHARIELLA (52

1 LETROUITIA 7!

| LIMBORIA

27 LOBARIA r 53

2 LOPADIUM p 54

1 MARONEA p*!

4 MAZOSIA fs4

2 MEGALARIA
1
2
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MEGALOPSORA
MEGALOSPORA | 7 4

| MEGASPORA

9 MELANELIA 7 55,00

I MELANOLECIA (/9

2 MELANOTHECA

| MELASPILEA %4, 4(

2 MENEGAZZIA /55

2 MICAREA

I
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MIRIQUIDICA
MOSIGIA
3 MYCOBLASTUS /54
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1 MYCOMICROTHELIA [ '4
2 MYCOPORELLUM ¢ ¢z0)
X 2 MYRIOTREMA , 5 ¢ %!

X 2 NEOFUSCELIA p 56
X 9 NEPHROMA pPye

9 NEPHROMOPSIS See Cetraria
| NORMANDINA ¢ '3
1 OCELLULARIA See Myriotrema ¢ %)
11 OCHROLECHIA 5§77
5 OPEGRAPHA (2440
2 OPHIOPARMA See Haematomma p ¢
3 OROPOGON

9 PANNARIA (57

1 PANNOPARMELIA (/3

1 PARAPORPIDIA
29 PARMELIA % ;459

| PARMELIELLA ¢p'%

19 PARMELINA ¢!

2 PARMENTARIA (/%)

33 PARMOTREMA (¢~

2 PECCANIA pLs
26 PELTIGERA (.5

8 PELTULA fe?

44 PERTUSARIA (p23)

18 PHAEOGRAPHINA (<)

18 PHAEOGRAPHIS (#%

16 PHAEOPHYSCIA (%

1 PHLYCTIS {1+
2 PHYLLISCUM 1
3 PHYLLOPSORA 7
22 PHYSCIA e

1 PHYSCIELLA See Phaeophyscia
9 PHYSCONIA /7
5 PHYSMA /&

3 PILOPHORUS 7%
1 PLACOLECIS
2 PLACOPSIS
5
1
3
2

X
X
X

PLATISMATIA 7%
PLEUROTHELIOPSIS
POLYBLASTIA (219
POLYBLASTIOPSIS See Julella ¢r20)
10 PORINA (P20
9 PORPIDIA
5 PROTOBLASTENIA p 27
-F 1 PSEUDOBAEOMYCES See Bacomyces
5 PSEUDOCYPHELLARIA
1 PSEUDOPARMELIA pya



4 PSEUDOPYRENULA (rz0)
5 PSORA

2 PSOROMA [ 73
6 PSOROTICHIA (/b
I PSORULA /3,19
3 PUNCTELIA (75
| PYRENOCOLLEMA
19 PYRENULA (//4)
10 PYXINE 73
32 RAMALINA

8 RELICINA 74

18 RHIZOCARPON

-L 6 RHIZOPLACA (75

24 RINODINA

RIMELIA

2 ROCCELLA

3 SARCOGRAPHA
SARCOGRAPHINA (¢ *»

5 SARCOGYNE ¢ 15

| SCHISMATOMMA *4

[o—

1 SCLEROPHYTON
1 SCOLICIOSPORUM ¢ *Y
1 SIPHULA ¢ /o
1 SOLENOPSORA
6 SOLORINA P16
6 SPHAEROPHORUS ¢ 7¢
2 SPORASTATIA | 1¢C
2 SPOROPODIUM
9 SQUAMARINA

9 STAUROTHELE (r'9
1 STENHAMMARELLA
25 STEREOCAULON pe
16 STICTA pTs

4 STRIGULA %°

2 SULCARIA [9¢

| TAPELLARIA r?!

4 TELOSCHISTES [ ¢°¢

1 TEPHROMELA

2 THAMNOLIA / %/

| THELENELLA p/9

5 THELOTREMA /5,
2 THROMBIUM %)

3 THYREA /&
5 TONINIA ,/7

| TORNABENIA

2 TRAPELIA «<f23

2 TRAPELIOPSIS



C 2 TRICHARIA (¢,
x C 1 TRICHOTHELIUM /9

1 TRYPETHELIOPSIS

3 TRYPETHELIUM /7 *0)

5 TUCKERMANNOPSIS See Cetraria
2 TYLOPHORON ¢ 51

31 UMBILICARIA | s/
85 USNEA
29 VERRUCARIA /1'%

26 XANTHOPARMELIA %5
10 XANTHORIA ;54

:
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Fruticose lichens

Note: The number in parenthesis is the species number.

1. Thallus and apothecia(if present) orange, K+ purple (parietin) ................... Teloschistes(4) /> %¢
1. Thallus gray, white, brown or yellowish green ..................ooooiiiiiiiii 2
2. Algae blue-green; thallus minutely fruticose ...............cooiiiiiiiiiii. 3

2 DAEBE FOBRH s mmmmesmmmey vovrwsansssmassm et e bRk AR A TR s ma s s ysasense &

3. Thallus not black; spores septate ............cccoevvviiiniieinininn Dendriscocaulon bolacinum
3. Thallus black; spores SiImple ..........oovviiiiiiiii e 4

4. Thallus, hair-like, fragile, tufted, on rocks; asci with 16 spores ............... Ephebe(2) pv¢
4. Thallus thicker, not hair=-lKe ........cccccviireii i S

5. Terminal branches of thallus terete and swollen, groups of branches resembling verrucose squamulules
or discrete to the surface, about Imm high; sterile or asci with many spores; on rock or
BOAL viossmmrenmmnnmnins 4. 060 wabaR P REERERORRIAR RATE45 15 15 5567 AEmVEERVSESSLES Peccania(2) /¢ 5

BRI ot mrmr s st by msmiomon mmmmemexwmembmgheis kAR st T SR e e b et E e Gonohymenia

6. Thalli sometimes with distinct apothecia, swollen tips of lobes without

BIEE 1t it AP er s R R s Ak s e L B SRS Thyrea PEL
7. Thallus or podetia erect; growing mainly on soil and rock ..............coooviiiiiiiiininin. 8
7. Thallus pendulous or ducumbent; growing mainly on trees ................ocevvereeeennnnnn. 23

8. POAEtia NOLLOW ..o e e e et 9
8. POAELIA SO ..o e e e e e e 13

9. Podetia with perforations at intervals; apothecia dark brown, aggregated at tips of
POTBER .0 snssismammmmmiinais #5 1 5 55 A RSERERTEBSHREESE S § BEFRRDET DI £54 3 § 355 SmwHFas Srmotasn Cladia aggregata
9. Podetia Iacking PertOTAHIONS .rvesi 550055 sasamnescassammonnsss s iia s e s s 02 5epsomsigsessrermsamsamannoseses 1O

10. Podetia richly branched, ecorticate, primary thallus crustose, soon

DRBEDPEIIIINE (oo it oo K15 7 S Wt 80 R o ANy 23 F § ) Bl semneremime i mesnin
Cladina(9) p3q

10. Podetia simple to branched, corticate, primary thallus squamulose or absent ....... 11

11. Primary thallus squamulose, podetia cup-shaped, pointed or branched, squamules on bases of

BOGREE s coritivnsspummmerres rrmr s AR SRS ke A s VSRR Cladonia(83)
11. Primary thallus absent, without any squamules ..............c.cocooiiiiiiiiiiiiiiiii 12
12. Thallus blunt-shaped, finger-like, brownish or yellowish green; apothecia
TATE s s s B 55,0855 8 38 60 GRS 0 0198, 8 S RIS R R Dactylina(3) p 4%



13.
13.

15.

15,

17.
17.

19,
19.

21.

21.

23.
23,

12. Thallus pointed, worm-like, white or grey; apothecia unknown ....... Thamnolia(2) 7§/

Thallus flattened .. Rt s e S 4 & i3k ia e G it e A
Thallus terete (round) or nearly SO . PSRRI —— ..

14. Thallus with white dots or lines, not stiff, with branched, broad tips; apothecia mostly marginal,

spores simple .........coevenes .. Cetraria(22) /35
14. Thallus w1th0ut whlte dots or lmes stlff wnth sharp, pomted tips; apothecia ascolocular,
laminal, spores 3-septate; usually from coastal regions ........ Roccella(2)

Thallus dimorphic, with a crustose to subfoliose primary thallus and erect podetium with terminal
[ ) ) (RPN ————————— 16
Thallus otherwise, not dimorphic in NALUIE ...........ovviiiiiiiiiiiieee e, 17

16. Thallus or podetioid parts with cephalodia, pseudopodetia little branched; apothecia black,

spores simple; no phyllocladia ................oooiiiiiiiiinn, Pilophorus(3) /7%
16.Without cephalodia; apothecia brown to tan or pink ..........ccccueee..e. Baeomyces(8) £+
Thallus brown, shrubby (Ca€SPItOSE) .....cceeveeerniiriiiiiiiieiieiieeeeieeeeeeeree e 18
Thallus gray or green, podetioid .........ccceveeniiineiiiiiiii e eeeieeeien. 19
18. Branches short, spinulate, with depressed pseudocyphellae, very brittle, thallus chestnut brown,
erect on soil, arctic and alpine, medulla C- ........ C caulon aculeatum (7 e
18. Branches longer, no spinules, with raised pseudocyphellae, arctic and alpine, medulla C+
BB 5 nmsiswsmmesnosmemsssrenssnsanp s svsRR R RR s o v sass s asnesisars DTYOCANION divergens
APOKHOCIE UNKBOWIN s onncsunmmursnsasmnis scsms vsimsmasasmmisessssmmmisssmmssssramssmmsssmsass ob
Wih SPOLREEIR ».covsivsismssvmvmmmnis susimsnissssssass s ssresessas s Esomesssassisssns o1
20. Thallus small, less than 1cm tall, with distichous dendroid pseudopodetia and granular
phyllocladia ... ‘ . .. Leprocaulon(4) F s/
20. Thallus snmple or sllghtly branched mllky whlte to pale grey, on acidic soil and peat in alpine
regions .. .. Siphula pteruloides

Spores hyaline, not in mazaedium, pseudopodetia coarse, usually well branched; spores transversely

septate; phyllocladia (squamule-like lobules) present ....... Stereocaulon(25)

Spores brown, in mazaedium; thallus dichotomously branched ...................ccceeeen. 22
22. Fruiting bodies sessile, without thalloid sphere; medulla yellow ........... Acroscyphus
sphaerophoroides

22. Fruiting bodies forming inside spherical thalloid structures; medulla white ............
Sphaerophorus(6) p7¢

Thallus filamentoUs, TEIELE ....uuvsmmsrnsvsmassnasssensssssssssnnanssssssesssnsssessssssossssscisvssss Do

Thalins Haeren OF AREUIAT ... eorcoeorasis s0is fi5 o 5885 15005 s ST G 15 g rmrmmimmmmmamac DL

10



25,

29,

27
27,

29.
29.

31.
3l

33.

24, Thallus with a cavtilaginons centtal BANE .« «usvsssmmrsessomenest s vavansommesorn 25

24. Thallus lacking a cartilaginous Central Srand .. cooomemive s s svsmissammemmmensmisns 27
Thallus with dense longitudinal wrinkles and grooves on surface, papillae; pseudocyphellae absent; on
granite, ducumbent .. .. Lethariella(5) ,s2
Thallus lacking wrinkles and grooves on surface paplllae pseudocyphellae present or
HDBBIE .oii0ic08 155 yaammmomsestmoesss 065 55 bonssosteiscrins FRURERRS L4555 b b AMRRRRSTRPRSSEATE 5 5§ Y5 | 455 55 i 26
26. Thallus yellow green (usnic acid), usually pendulous on trees ................... Usnea(85)
26. Thallus brown to brownish red, shinny, tips of branches hook-shaped,
3 v o7 1] ] (0 1 U Bryocaulon divergens
Thallus yellow or yellowish green ..............oooviiiiiiiiiiii e 28
Thallus gray or brown; usnic acid absent ..............cooviviiiiiiiiiieiiiiiniee i 29
28. Pseudocyphellae raised, conspicuous; usnic acid present cortex KC+ yellow; true lateral
spinules absent; spores brown ............... .. Alectoria(2) P 25
28. Pseudocyphellae sunken; vulpmlc ac1d and virensic a01d present apothecia geniculate, often
pruinose; spores yellow to brownish ................. ... Sulcaria(2) ¢ ¥°¢
Medulla mostly hollow, thallus perforate, spores brown, 1 per ascus ................ Oropogon ( 7)
Medulla solid, thallus not perforate, spores usually 8 per ascus ...........cccceevvcieriennn. 30
30. Thallus brown to grayish white; pseudocyphellate or not; cortex KC- or KC+ reddish; spores
colorless .. .. Bryoria(13) 27
30. Thallus grey to badlous or brlght yellow erect or ducumbent spores brown pseudocyphellae
present in longitudinal furrows, sunken .. .. Sulcaria (2) p %0
Thallus angular, surface wrinkled ...............cooooiiiiiiiii e, Evernia(3) p#¢
Thallus flattened .........cceeiuieiiiiiiie e e e e e s e e e reeiaees 32
32. Thallus caespitose or pendulous, not subfoliose, eciliate .................. Ramalina(32)
32. Thallus more or less lobed, subfoliose, ciliate or with cilia-like rhizines; medulla K+ yellow or
rediusunlly sulazitic Bl . uvemnssavsnsmsmmimsaresnsnemssas s s sssamammmomsser 99
Thallus margins ciliate, laciniae up to 1.5mm wide; apothecia stipitate, marginally lacinulate; only

salazinic acid .. S .. Heterodermia leucomelos

33. Thallus rhizinate; pycmdla black and numerous; other acrds also present .Everniastrum(8) , <¢
Foliose lichens

1. Thallus orange, yellow or yellow orange .. R S R R PR TRE W

1. Thallus grey, yellowish grey, tan, brown or black ............................................... 5

11



2. Thallus and apothecia K+ purple or red violet (parietin) ..........ccccceeviriiiieniennene. 3
2, Thullus snd APOTHSCIR K- ....c.coocsiommes g 0x 10 8305 B30 TROLESERS R PERLE i s sPmEARS IR B

3. Thallus orange; spores polari-bilocular ................cocooiiiiiiii, Xanthoria(10) / ¥%
3. Thallus yellow-orange spores simple; on soil ... Fulgensia bracteata , ;2

4. Lobes narrow, appressed to the substrate; spores contain oil droplets resembling o
DHLOCULAL ..o e e Candelaria(2) ¢ **
4. Lobes broader, ascending; spores lacking oil droplets ............ Cetraria(few species) / £5~

5 IS PUBBN .o snansras memsiienmmnry eresenssrsmmsmrormmess AT AT SRS s e 1
5. AlGAE DIUC-PIORIN . ccosicsmnsmmmmmsmnpmes poryepos sxenwessnnymmabnsknnssalsbos viss s oks suasiaseesamanssenys OB

6. Thallus of loose network of algal filaments, fungus not prominent .... Coenogonium (2)
6. Thallus dominated by fungus .............coiiiiiiiiii e ]

7. Thallus attached to the substrate at a single point near the middle of the thallus
(UMDBILICALE) vttt e e et e e e e 8
7. Thallus attached at more than one point ...............ccooiviiiiiiiiiiiiiene e 12

(TR L O SS—— . | | | L
3. Thallus lackitig PrISIOLES «.ccemmesives ss 555 s samsmmusesivasmonnsis s« asssasmissmemimasosn 9

9. Thallus with immersed perithecia or, if lacking perithecia, then with obvious immersed flask-shaped
pycnidia; thallus usually pale ..............cccoveviiiiiniiininn. Dermatocarpon(7) , «*
9. Thallus with rounded to angular apothecia or often sterile; pycnidia not obvious ............ 10

10. Thallus green or yellow green; apothecia lecanorine ....................... Rhizoplaca(6) /75
10. Thallus usually dark colored although pruinose forms appear paler (never
FIBENISHY ... o vnisrsrrsrrvmsmmsarassrss somawssnssanmsesmebin s LA sk s 11

11. Thallus thick, tan to brown, heavily pruinose; lower surface chalky white; apothecia immersed, asci
with 100 0r MOre SPOres .......coveveveererreeririerereinines Glypholecia p ¢¢

11. Thallus thinner, not pruinosse or only lightly so; lower surface brown to black; apothecia lecideoid, asci
with 8 spores ........ccceeiiiiiiiiiiiiiiicceiseeee.. Umbilicaria p 61

12. Thallus with cyphellae or pseudocyphellae on lower surface .......................... 13

12. Thallus lacking cyphellae or pseudocyphellae below ..............c.coeeiviiiiiinn 14
T TR Ry PP SRS ————— . . | | R
13. Thallus with pseudocyphiellae ......csuswmamavmsmmsreinsniiiiis sy pssammeins Pseudocyphellaria(5) /7=

14. Thallus squamulose to squamulose-foliose .............cccvvviiiiiiiiiiiiiiiniiinn, 15

14. Thallus distinctly foliose with elongated lobes .................cooeiiiiiiiiiinn. 20
15. Thallus with immersed perithecia or obvious immersed pycnidia ..........cccccceevreeecreenans 16
15. Thallus with apothecia or apothecia UNKnOWN..............ooiviiiiiiiiiiiie e, 17



17.
17.

19.

21.

4 B

23,

23,

25.

25-

27.

27,

16. Algae present in the hymenium; squamules small, 1-3mm across, slightly lobed; spores

muriform and becoming brOWN. ...cssusscsnssnssmsmmmmmosronsamorsss Endocarpon(4) r4*
16. No algae in the hymenium; squamules large, over 3mm across, pale; spores simple and
SOIOEIORN . onns s TR gt pvrenTunsl 12
Apothecia present; squamules reddish, brown orolive ..................oo 18
Apothecia always absent; thallus of green or gray scales ...............cooiviiiiiiiiiinnnn 19
18. Thallus olive; apothecia bIACK .c...smveiiessisesiinsssasssssmmssmsss Psorula rufonigra
18, Thallus reddish Of BIOWIL ... cacemeemomenmmmmmmmmmnssssssniiiss bisen saswrgsnsssnssies LEOPE £)
Thallus tiny simple scales, 0.5-2.0mm diam., gray, often sorediate; margin thickened and
PO comicannrestotos it setsmensmesmemsvsprye ppy s sasmmman s possenaesse Normandina pulchella
. Thallus larger, somewhat lobed, over 1 cm diam., thin, bright green, sometimes sorediate;
margin not thickened ...........ccceceviiiiiiii i .. Botrydina viridis
20. Thallus inflated, medulla hollOW .....c..cooevviiiiiii e 21
20. Thallus not inflated, medulla Solid ........c.oovviiinniiii i, 22

Upper surface with round perforations; soralia laminal, usually initiated around a
EUOTRE i i o AR R SRR . 9 4 8 R S

Menegazzia(2) P54

Upper surface lacking pores; soralia when present terminal or subterminal . Hypogymnia(31) p ¢7

22. Lower surface with dense tomentum obscuring lower surface of thallus ............... 23
22. Lower surface mostly bare or with rhizines ..................coooiiiiiiiiii 26

Lobes broad (over 1 cm); lower surface veined and rhizinose-tomentose; thallus bright green
when wet, with black scale-like cephalodia on the upper or lower surface ... Peltigera /¢ §
Lobes narrower (less than 1 €m) .....ccccoeiiiiiiiiiiiiii e 24

24. Lower surface with white tomentum; libes bright greeen when wet ....... Megalopsora 4 5%

24. Lower surface with brown or black tomentum ...........c.oveiiiiiiiiiiiieiieiiieins 25

Lower surface with continuous dense black tomentum; lobes not irregular and notched;

medulla K+ deep yellow, P+ yellowish; spores sickle-shaped ........................ Anzia(8) p2¢

Lower surface with irregular discontinuous patches of dense brown tomentum; lobes irregular
and notched; cortex and medulla K- ......................... Pannoparmelia angustata

26. No rhizines or cilia on margins or lower surface .................ccooiiiiiiiinnnnn 27
26. Rhizines and/or cilia present on lower surface or margins of lobes .............cccccueue. 31

Lobes subfruticose, strap-shaped, rarely branched; apothecia stalked, black, strongly
T R Y Py ——

Gymnoderma (2) p ¢(
Lobes foliose, usually broader, branched; apothecia sessile ..........c.cooeviiiiininiiniirie, 28
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28. Lobes broad and rounded; 100sely BHACKHEA ..xvsvivssmmmmmsaswsnssmannminens 35 wonssassmss 29

28. Lobes narrow and linear; closely attached to substrate ............ccccevvvevrirnniiincnnnennn. 30
29. Thallus yellow; lower surface black, without bare areas; medulla KC+ red .............. Asahinea
chrysantha
29. Thallus not yellow; lower surface tan or brown, with bare areas ...................... Lobaria (some) p 5 3
30. Upper cortex K+ yellow (atranorin); apothecia black when present ......... Dirinaria (6) [ €3
30, Upper SomeX K= ..vuiverssiss s s osssssasssonmmammmsunsenemsesssssenanes HYPOIPYSCia(2) p 1
31. Lobes long and linear, raised from substrate, wide-spaced and not touching each other ...... 32
31. Lobed shorter, appressed to substrate, usually touching ... 33
32. Thallus cortex K+ yellow (atranorin) ...........ccoovvvviiiiiiiinnnnnn. Heterodermia (36) /' f
32. Thallus cortex K- .......cccoceeoviiiiiiiiiiiiiiiiiiie e, Anaptychia (9)  p 257
33. Lobes narrow (to 5 mm), much longer than wide ..., 34
33. Lobes wider (over S mm), nearly as wide as long .............oooviiiiiiiiiiiiiiie, 35
34. Hypothecium brown, epithecium K+ purple; medulla often yellow .......... Pyxine (10) » 72
34. Hypothecium hyaline, epithecium K-; medulla usually white (occasionally
POTBRREIEY 00 s R B 5 SR R 5 S SRR SR N A S 2 S Physcia sens. lat. (9
35. Pycnidia internal, appearing as dark dots, on surface of thallus .................... Parmelia sens lat,/s ¢
35 Pyotidha superficial, usually marginel ... coscasasaanss ciss 555 s aavasamnying uss sesssais S0
36. Cortex paraplectenchymatous (distinctly cellular) ..........cccoevveviinennne. Cetraria (some) p 5
36. Cortex prosoplectenchymatous (no distinct cells) ..........coeovveiiiiiiiiiininnn 37
37. Caperatic acid present; conidia without inflated ends ..........ccccoecviviiiiniiinnnnns Platismatia (5) /7 *
37. Caperatic acid absent; conidia with inflated ends ..........cccceoeeiiiiiniciineninnn. Cetrelia (13) f3%
38. Lower surface with cyphellae or pseudocyphellae ...............cooooiiiiiiiinnin, 39
38. Lower surface without cephellae and pseudocyphellae .....................oooeiii. 40
39. Lower surface with cyphellae ................c.oooiiiiiiiiiiii .. Sticta (some)
39. Lower surface with pseudocyphellae ... oo esmmpmmsnsnns spevsssasa Pseudocyplellaria (some)
h
40. Thallus umbilicate (may also be deeply lobed) .......................................... 41
40. Thallus not umbilicate .. R AR BN PR SR SRR B SN Ese Y
41. Margins of thallus sorediate; thallus small and not deeply lobed ..................... Peltula euploca p ¢7
41. Margins of thallus not sorediate; thallus usually deeply lobed ..........ccooiiiiiniiiiiii, 42
42. Thallus black; thallinocarps on margins .............ccceeeveineeennenn. Gonohymenia (2)
42. Thallus dark brown; apothecia sometimes present ...............coeveeieineininennnn. 43
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43.
43.

45.
45.

47.
47.

49.
49.

Jl.

51.

33,
a3

35,

33.

Thallus deeply lobed and divided, usually pruinose ...............ccooovvviiininnn, Thyrea (3) 7 F

Thallus discoid, WithOUt PIOINA .....c:: 1 sassssemmsnssvassmrenssasisssis vivaasmsrses Phylliscum (2) £¢ 9

44. Thallus distinctly foliose .. APPSO PRIPITETY . |

44. Thallus squamulose or areolate or subcrustose ............................................ 56
Upper surface with white, stiff, prominent hairs .............................. Erioderma asahinea
Upper surface without distinct upright hairs ..............coooviiiiiiiiiiiiiiii 46

46. Apothecia immersed on upper surface; disk broadly open ............cc.coc.. Solorina (6) 7 7¢

46. Apothecia not immersed on upper surface ..............cccoviiiiiiiiiiiiiiii 47
Thallus gelatinous, black, blue gray or brownish olive .............cooviiiiiiiiiiiiiiiinn.. 48
Thallus not gelatinous, usually with tomentum below ... 50

48. Distinct upper and lower corteX present ............oceevveveenennnnns Leptogium (17) /5!

48. No upper or lower cortex; no distinct hyphal medulla ............................ 49
Spores simple ..o PP N—————————TPPR— '] ;. ] ] |

Spores septate or submurlform ............................................................ Collema (21) p %0

DU LOWEE COTRN BDBBIE ..o siissnmisssasmmaamonmsssiinssins s bt nmatsaintespmmmmmenermanmnss 91
I LORNER CORER PIBSBHE .. .o vt i i i i o S SR sy ot w0 £ ey s mmamppmmTwmvamnrs b

Lower surface with abundant tomentum and rhizines, often with veins; apothecia
IBIRMIAL (o sutiivervssswns rpe s smmvaps msnmms s s A A S s R RS 4 AN S

Peltigera (26) Pes

Lower surface without veins and rhizines ................oooviiiiiiiiiiiiiii e, 52

52. Lobes rounded and shelf-like with concentric or transverse rings on upper or lower

surface; lower surface without long tomentum .............................. Dictyonema

S2. Lobes elongatitl ...unmarimmeonvisssssissaimsiamsrsssnisies i s sasanmmasissssains 30
Apothecis with thalling MATEIN wcewiiiisiisissinissmmrrmisssmevessnmass 11015 sanmassrits Pannaria (9) 757
Apothecia without thalline margin ..............cocooviiiiiiiiiiiiiiinini, Parmeliella incisa

54. Lower surface bare or with scattered tomentum; apothecia on lower or upper

BUTRHOE o3.-ccocamus @ b iy s o p s D551 § TR D sl £ 4E § TR SRR s P s e

-

54. Lower surface with uniform tomentum; upper surface with transverse lines; thallus

[T ¢ | PSSP Coccocarpia (5) ) 70
Lower surface usually bare or with uniform tomentum; apothecia on lower surface of lobe

BTIERE . comcncntot i o 5 S B BT AR PR RS O A RIS T Nephroma (9) p-5¢
Lower surface with patchy tomentum and usually bare areas; upper surface ridged or smooth;

apothecia on surface of thallus ..........................oooi i Lobaria(some)
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56. Thallus squamulose, attached to soil by hyphae or branched rhizines; asci without

apical gelatinous sheath, with 8 spores ............. .. Heppia
56. Thallus squamulose areolate or subfrutlcose attached to rock or sml by rhnzmes or
umbilicus; asci with apical gelatinous sheath, with 16-100 spores ................. Peltula p¢7

Crustose lichens

1. With basidiocarp; blue-green algae; tropical distribution .........cccccccoceeiiinnnnnn. Dictyonema (3) £ %
1. With 8SCOCAIDPS. OF SEEIIR .o iomsussnrtimne s momssnimomnenmemmmsnnskkins & b kaiumisinkmasn ek § {4365 nsmicsssn &
2. Thallus with blue-green algae ..........ccco.viviiiiiiiii e 3
2. Thallus with green algae .........ccceveeviiniiniinini e &
3. Thallus more or less monophyllous, crust-like, umbilicate; asci 8(-16)-spored; on rocks; hyphae
forming paraplectenchymatous network throughout thallus .................... Anema asahinae
3. Thallus minutely squamulose to coralloid; asci (4-)8(-32)-spored; on rocks and
- | U
Psorotichia(6)
& FrotEng DUGIES WORTIIIIN vevmnsusamens o ns Komsmn s s i s wy ST o)
4. Pruiting Dodies preseil ... cowmsssscinanovs s snssss s asssnvsssimmmeis s s vappspiomss 8

5. Thallus squamulose, squamules mostly plane to concave, underside exposed, white; mostly on

soil, but on a variety of substrates .................. .. sterile Cladonia( about 3 species)
5. Thallus not squamulose, consisting entlrely of soredla or partly SOTHIALE: ..o cxenmensvrnsinsssemnsss 6

6. Thallus orange, K+ red purple ...........coooiiiiiiiiiii Leproplaca xantholyta

6. Thallus gray, yellow or yellow green, not K+ red or purple ........cccooeiriiiiiiinienennenn 7
7. Thallus yellow or bright yellow green, on trees or rocks .......cccceviveviinincnnne Chrysothrix(2) p 47
7. Thallus gray or green, containing a variety of acids, on ground, bark of trees or on

PO cosiom a4 5 ASSARBERSERRRESERS §5 8 18 § 54 5 SR LRSI STATEEENN 3 4 953 WE AR SRS

Lepraria(2)

8. Fruiting bodies elongated (lir@llform) «vvovmuvissssssarssammmunsmpsnsnsss sonssamesens Key A
8. Fruiting bodies not elongated .....cusesismmmmnassvesssone s s ssspompmamasssaveass o5 s I
9. Fruiting bodies flask-shaped(perithecia or peritheciod)  .......ccoooviiiiiiiiiiiniiciie Key B
9. Fruiting bodies disk-shaped or wart-like(apothecia) ................cooiiiiiiiiiii 10
10. Thallus SQUAMUIOSE ...cccevviviieiie e sneseeennen 1]
1, THAIINE SIOBLOEE annvmes s ramsnamarvesrnprsimesms v st 13 Bub b bTTss sty

11. Cortex K+ yellow (atranorin) or K-; thallus lobate, yellow-green (usnic acid present); spores
colorless, non-septate (or apothecia absent); medulla chalky; on soil or rocks in
ORI .ovnmarismmsinbianing o o nsmy sy au A E PP R TS FE AP ST A L S e et
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11.

i3,
13.

15.

I3.

17.

17,

19,

9.

21.
21,

Squamarina (9)
Cortex K- thallus brown, Sray oF WHIlE ... ccsrssanmssnsssssnins i5 i s 55 o ssss s s sy 12

12, On'wood ot bark: ThalliS SIS .civrisiissisessississnmnsanvmmkennnss i sesisssmmmesiansn Lo
12. On SOL1, TOCK OF MNOSEES ... cevnsmmssinise sisisniom s iinbinsibans s s s dionmsssasmmsass 10

Cortex C+ red or orange; on wood, frequently burned; spores simple ............ Hypocenomyce
Cortex C-; thallus distinctly squamulose or coralloid isidiate ............c.ccccueueeee Phyllopsora (3)

14, SPOTER TFANSHErSOIY SEPIHIE ....onvis csirsims s aatstsdsusanans PATsantEtsasemnnnssasiiosmininss L0
13, SP0TS SIMPIE o ovnrcmsmeremmmmvrrssespse sy st b M oTaen s s ST R v+ S e S E Oy 5 pagsumsmsonee: LB

Squamules surrounded by free-living blue-green algae; thallus umbilicate; spores

TN 3 1, 83 RS ss 4 . SETAESASP rRE Psorula
rufonigra
Squamules free of blue-green algae; thallus not umbilicate ............ccccevreriieciiiiieniicienns 16

16. Paraphyses branched and anastomosing; spores brown, 1- septate, uniformly

thick-walled ... s s sosnmsmnnsnanns s o3 151 snsmemspmmmmmammisssasie Catolechia wahlenbergii p /7
16. Paraphyses simple; spores colorless, 1-7-septate, thin- walled; thallus pustulate to
SOUERIBIORG oo oo s o snmommomumnaansnun 555 555 V5050msmsmamsiaT FaEROTSESSHT 4§ b sihbien Toninia (5)

On rock; apothecia pale rose, sunken; asci [+ blue, green, yellow or red; spores with oil
globules in young condition; thallus often rust-yellow in epilithic condition .........
Hymenelia

On soil or rock; apothecia marginal, black and convex; thallus brown, pink or brick
FERL roronsss oo ts Baatmmmrr oo x s sr e s s ST A o e G B e s e T Psora (5)

18. Spores in mazaedium, mazaedia on StIPES ..........ouvviuieiiiiiiiii e 19
18. Spores not in MAZAEIUM ......oovierieiere e e neeeeeeneaeenenes 20

Spores 1-septate, cross wall distinct, dark brown, thick walled; mazaedium black; apothecia
black stalked, capitulum globose, subglobose, obconical or lenticular ......... Calicium (2)
Spores simple, brown; mazadium brown; thallus distinct; spores spherical to
LT PRSP P—————
Chaenotheca (3) 39

20. Asci containing more than 8 SPOTES ... . isessssssassnssvssons senss s bonsorarsosnosnisns Key C
20. Asci containing 8 or feWer SPOres .........o.vviviviiiiiiiiiiiiiii e neeeeienennnn 21

Spores submuriform to muriform .........ccoooviiiiii ... Ky D
Spores with transverse septa only or simple ............oooiiiiiiiiiiiiii e, 22

22. SPOIES DIOWI ..ot ettt e e eee e aeenie e eaeeneene e e nnnennnenns K€Y E
22, SpOres COLOTIESS ....ooviinviiiiiniiiiieie i e e e eeeseesneenne. K€Y F
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Key A

Apothecia elongated (lirelliform), the walls often carbonized; spores septate to muriform,
colorless or brown.

s DTS BROWIL 1o coumsinsersmsmsamssinnsansd § 547 55§55 5305 s RESHEEPRERISFRTERE € § €108 DA ReTSRsapoRRERSRROSRS D
- BOOTES HYAIING wcviisiomvinnnss o s 556 mmammmmamaummmassmasas 548155 55 55 4 SWURRRINTSRRERRISRRRSFSTESSYRRSH RIS B33 )
2. Spores muriform; paraphyses simple; exciple black-carbonaceous, brown-black, pale
Brown OF YRHIOW icsusmismsssmaissasnansssa oo 555 spsnsnsmanmssavensssens L1ac0Rraphina (18)
2. Spores transversely septate S AR R A BB TR 6 T8 RS SRR & 4 SRR eies D

. Paraphyses lightly branched and anastomosing; thallus thin, apothecia 0.4-0.5mm diam., more

or less constricted at base, disk urceolate, concave, dark, margin black, brown or grey, asci
8-spored, spores (20-)30-50x10-15um., corticolous ....... Gyrostomum scyphuliferum ¢/ &
» PREBDEYSEE BIIIDIC ccon v s ammysommpmvm ppe i smmme o msmmmonmans a3 o6 5515 g A SRS SR s s O

4. Apothecia sunken in stroma; asci thickened at apex, 4-8-spored,transversely

3-11-septate, elongate to fusiform, I+ blue to violet ............cccccce.. Sarcographa (3)
4. Apothecia emergent or immersed; asci usually 8-spored, transversely
Bl 5mSEPLALE oottt ettt e e Phaeographis
(18)
. Spores muriform .. s wwian aaREsERETR IS SR TBDIRNA {28)
. Spores transversely septate locules lentlform ...................................................... 6
6. Asci 4-8-spored, spores 3-11-septate, [+ blue or violet blue .......... Glyphis cicatricosa
6. Asci clavate to subcylindrical, (1-)2-4-8-spored, spores transversely 3-many septate;
rarely saxicolous or foliicolous .........cccceceevvviviiviniiii i iniennenn... Graphis (53)
Key B

Ascocarps perithecia, singular, confluent, superficial or immersed in thallus or stroma

. Spores simple, colorless .. . .
. Spores transversely septate or murlform colorless or brown ................................. 3

2. Paraphyses much branched; perithecial wall black, with numerous periphyses; asci thick
7| T I U — Thrombium (2)

2. Paraphyses gelatinized; perithecial wall colorless or black, without periphyses .............
Verrucaria (29)

. SIS TN - csmsmes s erintns mii bmmmmisin Wi A S DA R AR R SRR r T

. Spores tranSVErsely SEPLALE ..uvvvesreerssssvsrsurmanrsrenvsrcrmasannsres vasasnssssvssssrssersossssssssss LU
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4, Hymenial AlEas PIESEIE wouscussmonsissssrsssss onspnusnammassssssssnis i o8 § Hosssessiresssamsass s D

LIRS L LIS T SRR ——————
8. Thallus SHUBMMUIOSE «.cimsmmanesans snssrrsssansnmemsmmsmpensensisgs s s sssssensss Lalgocarpon (4) pe3
5. Thallul CRUBIOSE c.cisssnsssmsnsnsmsmnmsrnssn s sans whsansmsmesssnmsssmsse v oa s s piparothele (9)

6. BPOTET DEONIL »ocncvmsssnsionsrssiima st s smi s was RS RN PS5 R AR AR R RE SRS B8 48 SRR RENRE SRS |

6, BPIREE COOTIESS .. coereissonsmisinscioen ssim vin 5 6505 5085 LR TR T B AR R i 6 5 SRR S ARBRARRT RS T

7. No paraphyses; perithecial wall K+ blackish green; asci (4-)8-spored, spores dark brown in
maturity, with a thick gelatinous wall(halo) when young .....................Polyblastia (3)

7. Paraphyses present; spores multicelled-muriform ... 8

8. Paraphyses simple, free; perithecial wall I+ vinose-red; asci (1-)-8 spored; a dark or
brown-black hypothallus usually present .. .. Anthracothecium (6)
8. Paraphysoids netlike branched and anastomosmg, asci (2 ) 8 spored . Parmentaria (2)

9. Paraphysoids branched and anastomosing in upper part; asci 4-6-spored; perithecia sunken;

thallus externally covered by an epinecral layer of fungal tissue ................. Thelenella
brasiliensis

9. Paraphyses simple or disappearing; no thallus algae .....................ooviiiiinnn Julella
10. SPOres BroOWN ........ccvevereniiiniiniein e e eeaen e e e eseeieens 1]
10. SPOTes COIOTIESS ...ttt e e et e e e e aiennens 13

11. Perithecia usually united in more or less rounded stroma, exciple black; paraphyses simple,
free or branched and anastomosing, usually indistinct; spores 1-to several septate, ellipsoid
B0 TUIBETORING w5 s s o e A S U 9% AR R B A8 Melanotheca (2)

11 Perithecia SOLIATY «ooasss s inamssnmmmmmonmomossss 5o 55 5555 5 apssssssmmsmss ssmassmmsssiimsmns Lo

12. Paraphyses usually simple, spores with lenticular cells, thick walled, 1-5-septate,

triangular, rhomboidal to octagonal .................covvennnn. .. Pyrenula (19)

12. Paraphysoids branched and anastomosmg, asci transversely l(rarely 3)septate, upper
cell usually larger, with a gelatinous sheath swelling in K; corticolous ................
Mycomicrothelia fumicosula

13. Perithecia with a crown of stiff, black-brown or white setae; thallus olive green to badious,
ecorticate, foliicolous; paraphyses simple; asci 8-spored, spores usually 7-septate,

fusiform .. .. Trichothelium "annulatum"
13. Perithecia w1th0ut a crown OfStlff black brown or whlte setae e eereeeeeeenneeeseneeeeeess 14

14. Paraphyses simple ... R AP DL E 5.5 PP i T8 R e s )

14. Paraphysoids branched and anastomosmg R RS B RS AR B

15. Spores with blunt ends, transversely (1-)5-septate, constricted at septa; no algal cells in
hymenium ................ Arthopyrenia (5) (Anisomeridium (1) or Pyrenocollema(1) )
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15. Spores lacking blunt ends, not constricted at septa; often foliicolous ............ccceevevvnnnnee. 16
|

l
16. Perithecia convex to conical; perithecial wall usually differetiated into two walls; asci

8-spored, spores 1-3- sepgate .. Strigula (4) p §°
16. Perithecia singular, disperse pernthecral wall usually not dlfferentlated into two walls;
asci 6-8-spored, spores 1-many septate .. .. Porina (10)
|
17. Perithecia dispersed; corticolous; spores 2-3-Septate ...........cocvuieiiiieiiiiiininennninninenn 18
17. Perithecia embedded or immersed; spores 3-many-septate .........cccoovvvreeiniineineeninnnn 19

18. Perithecial wall carbonaceous, often very hard and brittle; spores 3-septate, with
globular to lentiform

locules .. ...Pseudopyrenula (4)

18. Perlthecral wall colorless spores 2 3 septate fu51form ERUTOTRY o mssnsmmnn

Mycoporellum (2)

19. Asci thin walled, 8-spored; perithecia embedded in stroma; spores 3-many-septate, elongate,
fusiform, cells usually lentiform .. .. Trypethelium (3)

19. Asci thick walled, 6-8-spored; perlthecra 1mmersed in verrucae, aggregated in small radiating
group; spores usually 3-septate, cells globose to lentiform ...... Polyblastiopsis (2) =
Julella?

Key C

Ascocarps apothecia; asci containing more than 8 spores; spores minute, colorless.

1. Thallus saxicolous OF tEITICOLIOUS ..uvvnnrerte ittt e e e e eeee e eeeeein 2
1. Thallus COTtICOLOUS ettt e e e et e e e e ettt ettt O

2. Paraphysoids anastomosing; hymenium K+ yellowish; thallus areolate, apothecia
prominent; spores numerous, acicular, twisted; on rocks ... Scoliciosporum umbrinum

2. Paraphyses simple, hymenium K- ............oooiiiiii e 3
3. Asci thick walled, more than 100-spored; hymenium I+ dark blue; paraphyses apices swollen;
margins of the areolate are more or less bluish gray pruinose ............... Sporastatia (2) r 7¢
3. Asci thin walled; hymenium I+ or I- ..o 4

4. Apothecia biatorine or lecideine; thallus poorly developed; hymenium I+ greenish or
reddish yellow; asci at least 50-spored, spores elliptic to cylindrical ..... Sarcogyne (5) 75
4. Apothecia lecanorine; thallus well developed; hymenium K- ...........ccoovvviiiiiinennne. 5

5. Thallus areolate to subsquamulose or subfoliose, corticate; paraphyses moniliform at apices;
medulla and cortex CaCl+ red; asci more than 64-spored; on rocks and on ground
' .. Acarospora (26)
3 Thallus small sometlmes only sterlle areolae or squamules medulla and cortex CaCl+ red;
spores numerous; on rocks .. ... Glypholecia (2) p#e
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6. Apothecia biatorine or lecideine, yellow or dark; thallus yellowish-brown; spores

BINIDIE s vavoviniosaians wohdeommiaipsasssdimi ns | oF L ARSI ET AT 4 $VES Biatorella (3)

6. Apothecia lecanorine, hymenium mucilaginous; spores simple to 1-septate; thallus

BICYISH 10 DIOWIL ..o vsvun e cmmmmmmmmmn smasiibnn 50 85 bbb S BB B by Bch 4 3 Maronea rubra
Key D

Asci containing 8 or fewer spores; spores submuriform, muriform to sometimes
transversely septate

1. Epithecium or/and exciple K+ red, violet or black ..o, -

1. Epithecium or/and exciple K- ......ooooiii e ]
2. Paraphyses branched and anastomosing .................. EERPPTP—-
2. Paraphyses simple to slightly branched, but not anastomosmg ................................. 6

3. Thallus corticate .. BESS—

3. Thallus ecorticate; thallus and exc1ple K+ purple asci w1th inner aplcal apparatus and inner wall
layers, (1-)2-8-spored ........c.ccocevvvveevininiinennininienennenn.... Letrouitia domingensis

4. Epithecium K-; apothecia sunken in thallus; Asci thick walled, 1-spored;

TOIIBOIINS . s sserrrmervevrsmmenyms woim s st bbbt ot sy Susisss Gyalectidium
filicinum
4. Epithecium K+ violet purple or purplish-red-brown; apothecia sessile ..................... 5

5. Apothecia lecanorine, disc red, pinkish red to red brown, epithecium K+ violet purple,

hypothecium colorless; corticolous .. R .. Haematomma (3)
5. Apothecia lecideoid, black, hypothecmm and often also eplthecmm purpllsh brown, K+
purplish-red -brown; folCOlOUS ..umimmsssmmass savsnmsasssmansinn s .. Tapellaria nana

6. Epithecium K+ violet, exciple K+ violet blue; apothecia biatorine; asci thick walled, I+

blue, 1-spored; mainly corticolous ............ .. Brigantiaea leucoxantha
6. Epithecium K+ red or black, hymemum I+ blue apothecna lec1deme asci 1-2-8-spored;
thallus muscicolous, saxicolous or corticolous .. ... Lopadium (2) 2 s«

7. Exciple carbonized; columella often present, simple to sometimes reticulate; cortex dense, often

splitting and exfoliating; medulla well developed .................... Ocellularia alba

7 Exciple not carbonized, columella ABSEIE ...cns ssmsersumaminnemicsns inpis sivs siassimmmsnsiiinioss 8
TR NP RN
5 I DRI COMTIEINE. .o icirisisnmnisiion i 2 A5 5t S5 AR SRS B SRR Y AT R R esimimiymm smmnmrmcanams W)

9. Thallus with black and white hairs; foliicolous, rarely on decaying plants or corticolous;
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hyphores long stalked, setaceous, apex lanceolate, palmate to helmet shaped .Tricharia (2)
9. Thallus without hairs; corticolous; hyphores absent; asci thick walled; excipuloid tissue

BUSEIHE . samemeanvit g ssmammangomn—esmys s sosuamcnssin SVFFTEVERTIS TS UL 56 15 BRI
Arthothelium (3)
10. Exciple free or fused, the inner face with short periphyses, pore often broad and gaping;
COrticolousS .....oeevivieeiieceii e i e e e veesieesieeeneee.nn. Lhelotrema (5)
10. Periphyses ADSENL ... svussaseranssnisisisbpesan sisopsamarnsrsvsnserysvesessovs 31
11. BPOTEE COIOMIESE oocnvmmamsmmsamprns vovpamssss nessuasamssnrsniin st st P LSS S AT RN RO arsns, D
11, SPOrEs DIOWH oivrsiommmsmmunenss ss rupnmnrnssmmnmnsnmsnsmsmsmss snnssas snaassasmvnsnsssssmamseamsrvssss 1o

12. Thallus foliicolous, thin; apothecia sessile, constricted at base; asci
Ll L BV BREIBE -5 snnnommmmneman +5 L% ik ms s s S s o K SRR

Calopadia (2) ¢35
12. Thallus COrtICOIOUS weeviee e e e e e eeeeeeeeeeeeeeeeneeeeeenes 13

13. Apothecia sunken in thallus or erumpent, with indistinct thalline margin, proper exciple

present or absent, thallus smooth to verrucose ............................ Phlyctis schizospora

13. Apothecia immersed or raised, with or without thalline margin, exciple colorless or reddish
R R PP Myriotrema ,5¢, §/
14. Apothecia simple or branched, sunken in stroma; paraphyses simple, free; asci
thickened at apices; thallus endophloedal ... .. Sarcographina
14. Apothecia sunken or sessile; paraphyses SImple or aplcally branched ................. 15

15. Apothecia perithecioid or apothecioid, urceolate; asci 4-8-spored, spores thin walled; thallus

saxicolous, terricolous or muscicolous .. .. Diploschistes (8)
15. Apothecia black, lecideine, sessile; asci 8- spored spores thlck walled thallus generally
7 g ] LT U USRI Diplotomma alboatrum
Key E

Spores with transversely septa only, brown

1. Hypothecium hyaline; spores dark brown, 1-septate; on rock ............cecceueen. Dimelaena oreina
1. Hypothecium brown; spores 1-septate, surface smooth or ornamented; saxicolous or
COTEICOLOUS 1ottt e e Buellia (26)
Key F 1 Lconrn

Spores simple or with transversely septa only, colorless

1. Spores polarilocular; epithecium and margin usually K+ red or purple ............ Caloplaca (42) 7<%
1. Spores simple or with thin SEptUM .......ccccceceeviiiiiiiiii e 2
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2 SPOTES SIVTPIE scccsnssonsmmmsmmmnmmunsssn 66 55 608 RESTHASIN U EERNENIHY B8 0§ § GHRPEIVBIRAESATSTIS T

2. Spores transversely septate RPN .
3. Apothecia completely sunken i ThallUS ...vcoremsmmmmmnvsenssss s 555 sanpusmenunns 15 ssseresammossss &
3. Apothecia sessile or only partly IMMEISEA ..o: 065555 ssnsmmvmmensonve s 1055 5 sysnssesnivsssmsms 5

4. Spores thin-walled; paraphyses simple with moniliform tips; asci 1-8-spored; saxicolous

OF tRITICOLOUS . .veeeeeiee e e Aspicilia + £-ermeacs
4. Asci and spores thick walled; paraphyses branched and variously reticulately
anastomosing, not capitate; usually corticolous ........................ Pertusaria (44)
5. Paraphyses simple ... PR —— i i A TR AR A s N
5. Paraphyses branched and anastomosmg perppry s a e G AR b T AR

6. Apothecia K+ deep red(anthraquinone); asci 8-(-16)spored; thallus crustose to
squamulose, whitish-grey to orange, corticolous or saxicolous ... Protoblastenia (5)
6. Apothecia K-; asci 1-8-Spored .......cccceeviiiiniiiiiiiiiii e ]

7. Thallus composed of branched, septate hyphae forming a network on the surface of the green
algal photobiont filaments, and often giving the appearance of a prostrate or upright
branched thallus; apothecia biatorine; spores simple or 1(-3)-septate .... Coenogonium (2)

7. Thallus not composed of branched, septate hyphae; apothecia lecideine ..........c.cccoeevennnne 8

8. Asci 8-spored; thallus and apothecia variously colored; mainly growing on bark and
L S S R e pewraes Lecidea sens. lat.
8. Asci 1-2(-3)-spored; spores thick walled; corticolous or lignicolous ... Mycoblastus (3) /7

9. Apothecia margin prominent; asci (2-)6-8-spored, spores rather large; paraphyses branched and
compact; thallus often verrucose; terricolous, on decaying debris, corticolous or

saxicolous .. .. Ochrolechia (11) »+7
9. Apothecia w1thout promment margm constrlcted at base asci 8 spored paraphyses weakly
SpItaie: BRCIBOIOUE .cvi e s 15 shpimmmsamnmmsermamrRERERE U5 § 655 8 § SHSRRARNESRERBEYS s % wirs Trapelia(2)
10. Paraphyses branched and anastoOmoOSING .rimuswsvssssnsnss sxr s ponmnpmnssmssssssie 211,
10. Paraphyses simple or slightly branched or thin and indistinct .............cccccoiiines ‘16 ,/
11. Apothecia lecanorine or somewhat IMMErsSed «....ccccasmsisisnissssrosssismnsanenssssssssnssoms 12
1. DGR IBOMOEIIE. oo avemmr ot gim prswmmmesonmmossmmrmmmami koo b 5 5 MR IA Ak SRSt L)

12. Disc red, pinkish-red to red brown; epithecium K+ violet purple; corticolous,
SAXICOIOUS wvvvti it e Haematomma (3) 1 ¢
12. Disc not red; epithecium K-, foliicolous; apothecia somewhat immersed, excipuloid
tissue formed by radiating hyphae, thin, distinct, dark; asci thick walled, spores fusiform or
Tt S ———————— . .} ) 3

13. Spores more than 1-septate, fusiform to acicular .................ocooiiiiii 14
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13 Spores usoally 1-septate [9-17 SEPIALR) cumseemmnmmmnomom srere se v sasmpesmesmpmuss e vess yawssasmbsns 15

14. Asci 8-spored, spores transversely 3-5-septate, with cylindrical locules; ascocarps

perithecioid apothecia; thallus epiphloedal ................................. Chiodecton (3) 77
14. Asci 4-8-spored, spores transversely 2-12(-15)-septate; ascocarps lecideine;
corticolous or SaxXiCOlOUS ........ccvuevvvieveeieeiie e eie e e e e e e eeenennn. LECANACLIS (4)

15. Apothecia pallid or yellowish; paraphyses big brown capitate; asci 8-spored, more or less

twisted; on bark and rock .. vtveneeennneenen. Catillaria (14)
15. Apothecia brownish or blacklsh paraphyses not blg brown capltate ...................... Catinaria
kelungana

16. Excipuloid tissue black-carbonaceous; ascigerous region I+ blue, vinose or vinose-red;
asci (4-)8-spored, spores transversely 1-17-septate; corticolous or rarely

175111151 PP U T —
Opegrapha (5)

16. Excipuloid tissue absent; asci thick walled, 2-8-spored, spores transversely 1-9-septate;
corticolous, foliicolous or para-symbiont on other lichens....... Arthonia (14)

17. Spores thick walled, rather large, often 1-septate; asci 1-8-spored, mainly tropical
EIABEERRMURICIEE: e cousnt 335755 P N B A0 G 5855 G OSSR R

Megalospora (2) ¢ 5+
17. Spores thin walled; ascl B-{~32)-8POred, «.ccisummmswmssnmrmaonscosssasisaussapsmssesnsosiss S

18. Asci 8-(16-32)-spored, spores 1-3-septate; thallus corticolous or

HERIEOIOUG cormemsnmeniss s o5 isbniassmanunbmnsssss #assad i 5 F4AR8R5S RABEEITREEES 558 455 53RN HRPESTAS
Lecania (3)

18 AR BB sosmnmosomsiiematminasanmms § s n mod 55RO s 1§ § 3 TR 55 IO

19. Spores when mature dark, 1-(rarely more) septate; apothecia simple or shortly
DERBEHRID o 13 088 m0rmamoniomen 115553 1 6900 mmas e sy s B IweN £ 1§ 3N PRSRES § R ek s
Melaspilea urceolata p “¢

19. Spores colorless, 1-SEPLate ........ovvivriiniiiiiiiiiiiiiieiieee e e eeeireesineeiesneenes 20

20. Spores 1-septate (rarely more); apothecia round, constricted at base; corticolous or

foliicolous .. ettt eteneeaeereaneeaenteareaneareaneenseesnnnennnnn. Dimerella (2) £ 3
20. Spores 1 many septate PO A |
21. Spores transversely 3-many septate or muriform; corticolous ................. Gyalecta alutacea
Zil; SPOEOR DeSBRAIE . comerumm s mimssmsns s sy bt ot s smemin e IR A B S BTSN 48 RSN 0% AB
22. Predominantly foliicolous; apothecia lecideine, hymenium I+ blue; asci thick walled,
spores 1-3-septate .. ceevrerenieeneneeene.BySsoloma tricholomum
22. Corticolous, rarely saxxcolous hymemum I- .............................................. 23

23. Spores transversely 2-11-septate, straight or curved, cells cylindrical; apothecia round, stellate
to lirellate .......ccceeeeeveveeiiinieiine e eieseennne. Schismatomma margaritaceum
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23. Spores 1-many septate; asci thick walled; apothecia sessile and round ............... Bacidia (26)

Alectoria

1. Thallus yellow or yellowish green; pseudocyphellae present and conspicuous cortex KC+

yellow (usnic acid); true lateral spinules absent .. "2
1. Thallus grayish white to brown; pseudocyphellate or not cortex KC or KC+ reddrsh (usnlc acid
BIBEIILY cocovvininsns s oo 5osuassmummaniank §6s i 45 5 4 hohsIARSSARFHIRBCRREENEES 35 § 5 HEROHH Bryoria

2. Thallus erect, usually 5-8cm tall, yellow to yellowish green; branching anisotomic
dichotomous; medulla usually KC-; a tundra species ............... .. A. ochroleuca
2. Thallus pendent, usually 20-40cm long, greenish grey to brlght golden yellow;
branching mainly isotomic dichotomous; medulla usually KC+ red; a boreal-montane
SPECIES euveuveneenterienreeien eaeteeaetetene et e et eaeenr e eaeeneeteeea e eeeeeeenes AL SAIMENtOSA

Amygdalaria

1. Apothecia adnate, sessile between the areoles; no lichen substances found; excipulum proprium
well-developed, very dark; prothallus narrow and black; cephalodia large and
hemispherical ....wvismsensss ek Sooloterd

1. Apothecia mostly depressed mto areoles gyrophorlc ac1d and a trace of lecanorlc acid present;
excipulum proprium usually extremely thin, generally not visible; prothallus absent;

cephalodia rough, prominent or flat and disk-like .........ccccocriininnninn. A. pelobotryon
Anaptychia
1. Thallus isidiate, isidia laminal and marginal, often cylindrical and branched ........... A. isidiza
1. Thallus Without 1STAIa ...eeeueeeriere e e e e saens 2
2. Apothecia margms with: JSIIIES « cuemsvsmmnsmensnss 55 5o ammammsussnsses s o sssesrsrasassin 3
2. Apothecia marging Without I86INGIES ... ovasencarsis s s sssmmmusmminnsnnss s 3 souvasmmsmmsnssrsmmes O
3. Lobes tomentose, ascending apically; beneath decorticate, irregularly veined ......... A. ciliaris
3. Liobes not tomentose: beneath COTHICAE ... cuvomissmmnessiinis s s s saeinnamnsonans o5 o6 ssrmsvivasss o

4. Medulla K+ yellow or red; lower surface white, lobes ascending apically ... A. pacifica
4. Medulla K-; lower surface black only with a pale periphery, lobes not ascending ......... A.
tentaculata

5. Upper surface and apothecia margins coarse and ridged, distinctly white pruinose, thallus
greyish to dirty white ................. feereer e e AL Ulotricoides

5. Upper surface and apothecia margins wrthout pruma .................................................. 6

6. Thallus chestnut brown to blackish brown; rhizines simple and rarely branched ... ( A.
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fusca) .. A. thucinata
6. Thallus usually greenish olive; rhizines squarrosely or fasciculately
BPBOEREE «.ovneoii 5 550 smmssnmmmanis s a5 000 5o SRR RRRL AR 5008 55935 SR ARORA S § AR A

palmulata

Species not included in the Key
A. sanguineus

A. wrightii
Anzia
1. Thallus with small lobules and white powder on lobe margin ............cccceceviniiiinnins A. ornata
1. Thallus without lobules and white pOWder ..............cooiiiii i 2
2. Thallus dichotomously lobed ... e s ey S A ATy
2. Thallus not dichotomously lobed medulla C- ............................................... 4
3. Medulla single-layered, C+ red; thallus palmatilobate toward lobe tips; lobe tips crenate; thallus
reddish brown, shiny ... - R .. A. japonica
3. Medulla two-layered, C-; thallus not palmatllobate toward Iobe tlps lobe tips obtuse or
subcrenate; thallus ashy gray .. i AR AR R S s s s, s TOTTIYOSENE

4. Apothecia very large with upturned rim; thallus thick and finger-like, brown; tomentum

redddish brown or brown ........cceccevvvevevivciveeiennnn. A. leucobatoides

., APONBCIA TALG: vuovssrrsrresmsamessmntssnsve s sonvespararsmasrerssermysmme sas s swsaanessanie sy sesssisie 3
5. Medulla KCF 1€ ...vvvervessnsevmrsmmannansmionns sssssssssmsnosnwnsos .. A. hypoleucoides
S.Medulla KCe oo (A semlteres) . A. opuntiella

Species not included in Key:
A. cristulata

Arctoparmelia
1. Thallus with capitate soralia on upper surface ...............ocovviiiiiiiiiniinn A. incurva
1. Thallus without soralia .........cccccevevviiiiiiiiii i i A centrifuga
Baeomyces
1. Primary thallus subfoliose or squamulose, lobed at periphery .........ccccocovviiiiiiiiiiniiinnn. 2
1. Primary thallus granulose, crustose or membranous; adnate to the substrate ...............c........ 4

2. Primary thallus squamulose, glaucous white, rugose; podetia up to 10mm long, 4mm in
G1AIN ., COTUEIR covvsivsimmssnimsisincs ss sas sus snnsssnsssssmmssmmawssomessssssaeams: B PEChYDUS
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2. Primary thallus subfoliose .........ccoevuviiiiiiiiii e 3

3. Apothecia singular, cylindrical; medulla K+ yellow, P+ reddish brown
placophyllus
3. Apothecia numerous, aggregated, granular; medulla K+ yellow or red, P+
oo Loy SRR PO S - 3

botryophorus

4. Apothecia disk flesh colored; medulla K+ yellowish, P+ orange yellow (bacomycesic &
BOYUBETIBEIC Y cnan 50 b mincoimsoimsmom s 1ot 200 48 A0 R A 8 8 SR D B NS 3

4. Apothecia disk brown or flesh red; medulla K+ yellow or flesh red, P+ reddish

o 1 RSO W SN 6

5. Primary thallus green, thin, membranous; non-sorediate; apothecia usually
SUAIKIBSE cocnnsnirins s mwomvsmmns 554 3 54 55055 SRMRVERUEERBRVRRCHRRE S §4 1 54105 55004 Dibaeis absolutus
5. Primary thallus grey, thin, crustose; sorediate; apothecia stalk 2-6mm tall ... Dibaeis fungoides

6. Apothecia disk brown, K+ yellow, P+ reddish brown (stictic or norstictic) ..... B. rufus
6. Apothecia disk flesh red, K+ yellow or flesh red ...........ccccoevvirinnnnen. B. sanguineus

B. brevis is not included.
Also add here Pseudobaeomyces insignis (cephalodia, th K+ y, C-, septate spores)

Bryoria

1. Isidioid spinules present .................. B b e BTSSR RS S
1. Isidioid spinules absent; thallus usually soredlate ................................................... 6

2 Medilla Ph GIBnPE-T8 ..cmmmmniis 525553500 585550 SEamasiman s oHis s5.0438 56 etisssammmensin o
s IO P eyt sl 41013 0 N o i P 3 A v e s 4

3. Medulla KC+ red; thallus pendent, more than Scm long ........cccoeeviiiiiiiiniienenne. B. lactinea
3. NIEHIIR Lo orro compsmassmismsaminvs sresmepsespmnaonsnenmb st §13 11191 3 iaRRautan € 1 s § ¥ wepsanesnyes B

4. Soralia usually abundant, becoming covered with tufts of isidiod spinules; pseudocyphellae absent;
thallus caespitose, 3-12cm long .......................... B. furcellata
4. Soralia absent; pseudocyphellae usually sparse; thallus erect to caespitose, rigid, 2-4cm

171 | B. bicolor
5. Thallus sorediate, about 9cm tall, up to 0.8mm in diam. ..... .cccocevviiiiiininiiinne. B. smithii

5. Thallus non-sorediate, 3-Scm tall, about 0.3mm in diam. .......... (B. acanthodes) ... B. confusa
6. Thallus stiff, curved, up to 7cm long, brown, but black at the base; medulla and soralia

P e s e e P ARt st e e e einte s mtait et iereaa T T TeTE e e S S e o RS LR B. variabilis
6. Thallus SOTt, NOLCUINEU. ....veceroms versinis sisinio sisisoislsia S ot 556 57u1m s 018015 o1b 1S m s armsiasion wm emsmmmemneot T
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7. Inner cortex and sometimes medulla P+ red, contains fumaroprotocetraric acid and chloroatranorin;
pseudocyphellae usually abundant .............................. B. trichodes
7. Inner cortex and medulla P-, contains only fumaroprotocetraric acid ..........c.cccoecvevrieicnnnnns 8

8. Thallus usually black, branches narrow( 0.1-0.25mm in diam.) and extremely brittle; soralia P+

10 [ DR B. lanestris
8. Thallus brown, branches not brittle ............................... (B. jubata) .. B. prolixia

Species not included:
B. asiatica
B. cornicularioides

B. divergescens
B. orientalis

Bulbothrix
1. Thallus lacking isidia, lobes 2-5mm wide, lower surface brown; medulla K+ yellow turning red, C-, KC-, P+
T S — B. setschwanensis
1. THAHES SIRIATE . ... conimcnmsnmmmmmprressesmss sy s s smsmanmnsmsnammsnn b bbb Srnse s voson ks smms e oesss &
2. Medulla K+ yellow turning red, C-, KC-, P+orange ...............ccoeviiiininininnn.n 3
2. Medulla K-, C+ rose or red, KC+ red; rhizines richly branched ................. B. geobelii
3. Lower Surface broWn .........cccueeeieeeene it iitieteeie e e e et e eiee e eneeseeeeenenn. B Isidiza
3. Lower surface black, with at most a narrow brown zone at the margins .................. B. tabacina
Caloplaca

Adapted from Poelt & Hinteregger, 1993

Key to groups
1. Thallus on soil, vegetabilia or bryophytes ............cooveviiiiiiiiiiiiiiiiiie e, Key A
1. Thallus 0n Other SUDSLIAES ......c.eiuiriiiie ettt e e e e 2
2. Thallus on bark or wood .......c.ccoeveeiiniiiiiiiiiiiiieceiiceee e, Key B
2. Thallus on rock or parasitic on saxicolous lichens .................cocvviiiiiiiiiiiiin 3
3. Thallus distinctly Iohate A1 the EAIEIT oo eorvoieas svssens S0mhin s e 1omes s 66 sam vssianente Key C
3. Thallus not or not distinctly 10bate ........cccceeveviiiiiiiiiii e 4

4. Thallus whitish to brown or blackish, never yellow or orange, always K-. Apothecia brownish or
blackish without K+ red-violet reaction (or disks orange-brownish and K+ red with blackish
EITRINSS . o o imusmramens sespxrepmmer ey v vsess v QsBEs Key D



4. Thallus yellow or orange to red (or if whiteish, grayish or blackish then apothecial disks yellow or

orange to red with K+ red-violet reaction) .....................ccceee... Key E
Key A Thallus on soil, vegetabilia or bryophytes. 4
° 1. Thallus finely granulate to blastidiate-sorediate from beginning, or becoming sorediate ....... 2
1. Thallus neither granulate, nor blastidiate, nor sorediate, but crustose to squamulose or sublobate, often
IBSODBBUIIRIIR . commmupnmmns s sanmssssr oS sy 30 3RV GRS DR SERPEES 3

2. Thallus areolate to subsquamulose from the beginning, soon sorediate at the margins, often
becomming completely sorediate, yellow to yellowish-orange, attached to soil with central

T LT 1 T C. tominii

2. Thallus squamulose-blastidiate, never areolate to subsquamulose from the beginning. Only very
young thalli somewhat finely squamulose, soon becoming completely granulose-blastidiate, yellowish
to reddish-orange, blastidia + 25um in

75 £ ;14§ (AU S O C. epiphyta

3. Thallus distinctly effigurate, with flat, nearly foliose, +elongate marginal squamules, gray to orange. Spores +
constricted in middle, mature septa very thin. On dry, calcareous
i P C. geoica

3. Thallus not effigurate, crustose, dirty whitish, often indistinct. Apothecia or at least disks yellowish to
reddish-orange (but sometimes discolored and therefore olivaceous to blackish), whitish to dark
bluish-gray, cortex of margin very thick, mostly strongly gelatinized. Spores 10-15.5 x 5.5-8.5 (-10) um,
with thick septa. Over bryophytes or
VEZELabIlia ..ot C. cerina

a. Disks mostly yellow to olivaceous green - var. chloroleuca
b. Disks orange-brownish to dark red - var. muscorum

Key B Growing on wood or bark

1. Thallus sorediate, blastidiate-granulose, or isidiate. Apothecia absent or
QIIBIBE - o conerirs ooy yrmmsmnt e B e i s U R A b W Ny S AT Y S S s i 2
1. Thallus neither sorediate, nor blastidiate, nor isidiate, usually with many apothecia ............. 4

2. Mature thalli gray, finely squamulose, soralia crateriform. Apothecia brown ..C. obscurella
2. Thallus sorediate, blastidiate, or isidiate, soralia not crateriform ............ccocoeeevvernene.. 3

3. Thallus continuous, whitish, with isolated yellow soralia (but soralia sometimes becoming confluent) at first
roundish, 0.5-0.7 mm diam. Apothecia not very rare, 0.5-0.8 mm in diam. with a distinct proper margin.
Spores 12-18 X 6-9 um, SEPLa 3-6 LML .eouiiiiieeee et e e [
chrysophthalma

3. Thallus continuous only at margin, smooth at beginning, membranaceous, bright yellow, developing
isidia-like, + branched blastidia. Apothecia rare, orange-brownish, their excipular margins finely also
blastidiate. Tropical to subtropical ............... C. malaensis

4. Spores trilocular, very broad. Thallus whitish to grayish. Margins dark grayish-white, disks brownish.
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Spores 24-35 x 10-15 pm .. .. NP .. C. triloculans
4. Spores polar-diblastic, but septa somtlmes reduced later ........................................ 5

5. Disks dark brownish to black, margins brown to grayish-violet. Thallus + grayish ............. 6
5. Apothecia or at least disks yellow to orange. Asci usually with 8 or fewer spores, margins yellow to orange in
the upper part and around disk, the flanks often discoloring, whitish or grayish; thallus smooth to

BRI 00 o o s B wrsor s s s A AR 7
6. Spores 21-30 x 11-14 pm, with thick inner wall, K+ yellow. Margins brown, no algae in margin, disks
blackish-brown. On bark of Picea. ...............covvinnnnne. C. yunnana
6. Spores 11-15 x 6-7 um. Algae in margin. Thallus K+ purple .................... C. delicata

7. Thallus of the Xanthoriella type, + orange, but often thickly impregnated with dust and more grayish.
Apothecia + distinctly stipitate. Spores 12-15 x 5.5-8 pm ......... C. polycarpoides

7. Thallus not of the Xanthoriella type. Apothecia not distinctly stipitate ...........ccocoeeivvennenne. 8

8. Thallus yellow to greenish-yellow, more rarely orange-yellow, often very ample. Apothecia up to 1.5
mm in diam., orange-yellow, brownish when old. Hypothecium and lower part of the hymenium
strongly inspersed. Spores (12)13-20 x (6)7-11 um, sometimes swollen in the middle, septa 4-7 p.
Mainly on broad-1€aved trees ...........cevvueveriieieriniiieii et i eae e eeneeaenes Co
flavorubescens

8. Thallus whitish or grayish, only the initials of apothecia, ostioles of spermagonia, or (rarely) the tips
of thalline warts yellowish to reddish. Thallus smooth or

CTUSOSE-TMEMDIANACEOUS ..vviuvetne ettt etetet et e e ee et e e e et e et et e e e e e e e e a e e e e e e ereenens 9

9. Apothecia uniformly ferrugineous, biatorine to lecanorine. Hypothecium often + brownish. Spores 13-20 x
8-12(-15) pm broadly ellipsoid to subglobose, septa 4-7 um ..C. ferruginea s.l.

9. Apothecia yellowish-orange to orange or brownish-orange, but flanks of the margins often becomming
grayish. Spores usually 11-14 (-15) x 5-7 um .. C. pyracea-holocarpa complex

C
Key C Thallus on rock, distinctly lobate at the margin.
1. Thallus distinctly sorediate or blastidiate, yellow to orange or brownish-orange ................ 2
1. Thallus not sorediate or blastidiate ..........c.e..vviiiiiiiiiir e 3

[2. Thallus small, marginal lobes 1-1.8 x 0.1-0.2 mm, their ends usually whitish-pruinose. Soralia in the
center of the thallus or at the base of the lobes, often somewhat concave, soredia lemon-yellow to
greenish-yellow. Apothecia very rare. Under overhanging calcaeous

rocks .. . .. C. cirrochroa]

2 Thallus much larger and thlcker mostly browmsh orange Margmal lobes 2-3 (-5) x 0.2-0.3 mm, not
pruinose, but often rough. Soralia produced at the ends of ascending secondary lobes, soredia
brownish-orange. Apothecia not too rare. Strongly

EERSDODIUIRINIR et o i o s R N4 036546 5 R 80  SRERR C. decipiens

3. Thallus + grayish-brown, upper medulla + ochraceous-yellow, containing anthraquinones, K+ red, marginal
lobes mostly 1-2 mm long, applanate, disks ceraceous ........ C. chrysophora
3. Thallus yellow to orange, medulla not colored ................oooiiiiiiiiiiiiiii e, 4



4. Thallus very thin, as if glued to the substrate, sharply areolate in the center, distinctly effigurate at the
margin, but flat in all parts, brownish-orange. Apothecia remaining immersed, disks often
irregular in outline. Spores 8.5-14 x 4-5.5 pm, septa 2-4
pm .. e seeveeneenneene C. cinnabarina

4. Thallus + thICl( lobes + convex, apothecra elevate ..................................................... 5

5. Cortex composed of + irregularly arranged hyphae, + prosoplectenchymatic. Spore septa
Y 5 o mioiioon b3 b pR s gty v e s e L e YRR 4 b i R A Py ycnincsmmm 6
5. Cortex composed of anticlinal hyphae, + paraplectenchymatic. ...........................c.. 7

6. Lobes 5-10 mm long, mostly densely compacted, + terete, rough to lumpy. Apothecia mostly densely
aggregated Margins often becomming excluded. Spores 14-17 x 5-6
pm. . .. C. trachyphylla

6. Lobes 2- 3 mm long, strongly slopmg towards the ends densely packed but divided by sharp gaps,
smooth to finely fissured. Thalli rosulate on flat surfaces, but more common as garlands of many
partial rosettes on steep surfaces, older parts dying early. Spores often nearly rhombic in side

VIEW, 14-20 % 6-8 BN, wvnmsmommissmmsimisss 150 855 1 0 sommmnmnsswnn o SerObiCH ata
7. Cortical cells small. Spores U I e 376 M W T (P ——— C. bohlinii
7. Cortical cells 3-5 (-7) um. . S R R AR PR BN NG SR 3 13 3 B ST mrirere: 1

8. Spores mostly broadly ellipsoid, 9-15 x 6-8 um, septa comparatively thin, 1.5-3 um. Thallus regularly
rosulate, reddish-orange to red, the lobes adnate only with narrow longitudinal stripe. Cortical cells 3-5
(-7) pm. Apothecia often broadly substipitate. Usually on steep to overhanging surfaces of calcareous or
MANUIEA TOCKS .uviiiiiieie ettt et e e e et e ieeeee e ene e enne e ensnneeesseesseeenss C
biatorina

8. Spores ellipsoid to narrowly ellipsoid. Lobes usually fixed to the substrate with a broader base. Lobes
adhering. Spores usually shorter, septa also mostly thin. Rosettes, brownish to brownish-orange, more
rarely miniate. Spores mostly 9-14 x 3.5-6

11 RSP SRS PSTPUTIRREEORRSOTIPRCTIY (o | .. | |

Key D Thallus saxicolous, not or not distinctly effigurate, white to brown or blackish, no red solution in K.
Apothecia brownish to blackish, without red solution in K, sometimes with orange-brownish epipsamma
on the disks and therefore K+ red, but then margins blackish.

1. Disks brownish to blackish from the beginning, (sometimes whitish-pruinose), without red solution in K, but
sometimes the grayish cell walls at the ascocarp surface K+ lalac to violet. Spores mostly broadly
ellipsoid, with thin, often closed septa, 12-20 x 6-10 pm. Apex of spermagonia blackish. Thalli mostly

1T o 3 ) R — 2
1. Disks containing anthraquinones (at least when young), often with orange-brownish epipsamma, K+ red.
Thallus indistinct, + areolate to scaly .......cccoeveeviriiirieniennnnes 5

2. Thallus endo- to indistinctly epilithic. Apothecia completely or partly immersed, 0.3-0.6 mm in diam.,
+ pruinose, margins indistinct to well differentiated. On calc

rocks .. .. C. alociza

2 Thallus dlstlnctly epllrthrc contmuous to areolate often :t thlck whlte to gray or brownish-gray,
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mostly rather large. Apothecia about 1 mm diam. ....................... 3

3. Thallus K- macroscopically, + thick, white to whitish, upper surface macroscopically K-. Margins of
apothecia thick, white at least on the outside, disks black, usually not pruinose. Spore septa often not
closed. Spores 15-20 x 7-10 pm, septa 1.5-3 pm. On calcareous

EOCIES roasacssorstosnssiscsiaissenssn 3 o181 1576 o T ST g 611515 o et Ao e C. transcaspica
3. Thallus K+ purple macroscopically .......cccccoeuiniiiiiiiiiiiiiiiiiiiiiine e 4

4. Thallus thin, with flat areoles, grayish, occasionally somewhat brownish. Disks at least pruinose in
young apothecia, margins indistinctly zeorine. Spore septa thin, 2-3.5

NN E . s 6 B3 A B O S 0 S AR A AT o S A AR A C. variabilis
4. Spores 12-18 x 6-8 um, septa (3-)5 pm. On calcareous rocks ............... C. aegyptiaca

5. Medulla containing orange and ochraceous anthraquinones, thallus dark to olivaceous-grayish. Apothecia
variable in color, disks orange-brownish to blackish, margins orange to gray or blackish. Thallus

10 oo e Ry P MO C. chrysophora
5. Medulla without anthraquinones, thallus whitish ..., 6

6. Thallus cyanotrophic, on irrigated rocks. Areoles dispersed, surrounded by cyanobacteria at base,
ochraceous-gray. Usually one apothecium per areole, disks reddish-brown. Medulla I+ violaceous.

Spores 14-18 x 7-10 um .. o o glrald
6. Thallusnotcyanotroplc RO S R,
7. Thallus + dark olivaceous gray, areolate to squamulose ............ccooeveviiiiiiiiiiniininnnn. 8

7. Thallus whitish, grayish or grayish-brown. Thallus whitish to ochraceous-white, not brown. Marginal areoles
somewhat elongate, 1-1.5 mm long, also central areoles shortly sublobate. Spores ellipsoid to fusiform,
012§ G Tr 1T, | [R————— C. ochrotropa

8. Thallus squamulose to somewhat lobate, the squamules slightly lifted from the substrate, 0.2-0.8 mm.
Apothecia 0.2-0.7 mm, disks dark without yellow epipsamma. Spores 9-12 x 6-8

B s i st esmey s prnasimemnar s e s TS TS C. plumbeoolivacea

8. Thallus areolate, with angulate to rimose areoles, never uplifted from the substrate, thin but distinct,
rimose-areolate, flat, olivaceous-brownish to whitish, with black prothallus. Apothecia dispersed,
mostly one per areole, with immersed to constricted base, disks flat, ochraceous-brown to
brownish-black, margins + of the same color. Spores 9-15 x 4.5-7.5 um, septa 3-4.5

Phe svsion s ios 6 4as 5 5o nusonmmasimsasunses G CEIVING

Key E Thallus saxicolous, not or not distinctly effigurate; thallus and apothecia or at least apothecia yellow to
orange-red or ferrugineous.

1. Thallus sorediate or blastidiate-granulose. Thallus or at least soredia (or blastidia, resp.)yellow to red-orange.
Apothecia unknown ........... RPSPRPP, .
1. Thallus neither sorediate nor blastldlte granulose Apothema mostly COMMON ...oovveneneee 3

[2. Thalus soon completely leprose-blastidiate, never areolate or squamulose (not even at the

beginning) ... .. C. chrysodeta]
2. Thallus areolate to squamulose ﬂat yellow to orange the squamules soon sorediate at the margin,
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often completely dissolved in yellow soredia .......................... C. citrina

3. Thallus cyanotrophic or parasitic, at least when young ................cocoooiiiiiiin. 4
3. Thallus neither cyanotrophic nor parasitic. .............ocovviiiiiiiiiiiiiiii i 10

4. Thallus cyanotrophic, growing upon or between colonies of mostly trichial cyanobacteria. Thallus
bright ochraceous, thick, areolate. Apothecia brownish-red, usually one per areole. Spores 14-18 x 7-10
BITY, SEPUA AT LIIML, cucimmmerssmmssossenssmsnns prvers sspssssasnns spstsbbes s s £ namy g snsssre soas 6eny pasenyensosenss s
giraldii

4, Thallus parasitic on other lichens, at least at the beginning of the ontogeny .............. 5

5. Apothecia vermilion, margins brownish to grayish-brown. Without proper epikapylic thallus. Silicicolous.
Spores 9-12 x 5-6.5 um, septa 2-3 pm. On Candelariella coralliza and Candelariella

vitellina ................ S— .. C. grimmiae
5. Apothecia or at least drsks yellow to orange rarely scarlet rf rusty red to rusty orange, then with a distinct,
yellow to orange thallus .. PPV PRI TS —

6. On Aspicilia, mostly on intermediate rocks. Thallus orange to scarlet, often very small, consisting of a

few squamules ................ - 13
6.0n Caloplaca transcasprca Thallus areolate yellow orange to orange Disks flat to convex. Spores
10-16 x 5.5-8 um, septa 2.5-5 um ... ceverieieneinenenn.n. C.osororicida

7. Medulla I-. Thallus areolate, the areoles adnate on the host. Spores 4 to 8, broadly ellipsoid, 12-16 x 6.5-9
(-10) pm, septa 4-6 pm .. — s Las MIIOTERTE

7. Medulla I+ violaceous, at least at the base ofthe squamules .................................................. 8

8. Apothecia and thallus scarlet to scarlet-orange, thalli mostly very small. Spores 9-13 (-15) x 5-7 (-9)

pum, septa 1-4 um. . " .. C. anchon-phoeniceon
8. Apothecia and thallus yellow to orange or browmsh -orange, disks mostly
OTEDIE-BIOWAL soiiunissrmes crmm s rsmvnrs rmmsmesne s RS CF e § 503 30 A DR WSS B FrerTossess 9

9. Thallus brownish-orange, consisting only of apothecia and their initials, margins mostly thick. Ascospores

variable, 10-15 x 6.5-8 (-10) um, septa narrow, 1.5-3 pm ......... C. insularis
9. Thallus areolate, + large, + orange. Margins of the apothecia thin. Ascospores 9.5-15 x 6-8 um, septa 3-4
BB ooiniisisimmass 5 5305 5 KRS RRAIRERERASINS § 3§ 11 5B C. intrudens

10. Apothecia or at least disks rusty-red to scarlet. Thallus not phyllidiate, whitish to grayish, or

indistinct. . e 1]
10. Apothecra or at least drsks or only margms yellow orange to orange browmsh Thallus brown, gray,
yelloW OF Orange. .......ccoeuveueineiniiiiiiiini e . 12

11. Thallus thick, areolate, whitish to gray. Apothecia 0.5-1 mm in diam., disks scarlet to rusty red, thalline
excipulum grayish on the outside. Spores 8, 6 or 4, + broadly elliptic with distinct outer wall, 13-20 x

7. S5=X0 BN oicasr smmmrmaasissnsnssnesepsnpees vexss C. bicolor
11. Thallus thin or indistinct. Apothecia mostly 0.2-0.6 mm in diam. Spores narrowly ellipsoid, 10-15 (-17) x
4.5 (-5) um, septa very thin, often not closed. ..................... C. arenaria
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12. Thallus distinctly brownish, brownish pigment in walls of outer cortical cells. Areoles subumbilicate,
0.5-1 mm in diam. Apothecia 1-2 per areole, replacing it, disks dirty red-brown. Spores 11-16 x 7.5-10

pm .. .. C. cupreorufa
12. Thallus not brown (whlte gray or yellow 0 OTANEE) .evvereerririeeiie e e et eaeeanas 13

13. Margins of apothecia whitish to gray, sharply distinct from the disks. Thallus very thick, subsquamulose.
Apothecia obconical, the margins zeorine, proper margin orange. Spores 8 or less, 12-20 x 7.5-10 um,
septa 3.5-5 um. Apices of spermagonia

L0 571 5 K 11 e e e C. dickoreana
13. Margins yellow to orange or red, sometimes whitish or grayish on the outside ............... 14

14. Thallus yellowish, yellow, orange or ochraceous-yellow ..........c.cccccoevviviiinininnnne. 15

14, Thallus whitish, grayish or very indistinct ......ocommesnsnscassssnsssrisnsosvnnssssssssons 19

15. Parathecium + paraplectenchymatic, composed of roundish to angular cells. Thallus distinctly squamulose,
adnate to mostly somewhat desisting, squamules yellow to reddish-orange, up to I mm in diam. Spores

10.5-15 (-16) X 6-8 um, septa 2.54
11 eSS S C. “subsoluta”

15. Parathecium paraplectenchymatous. Thallus thin. Spores (12) 13-16 (17) x 6.5-7 pm, septa 4-5
PR v s ot B s P R S WS S B RS RS C. mongolica

15. Parathecium not distinctly paraplectenchymatic, composed of elongate cells. Cortex of thallus (if present),
and apothecia paraplectenchymatic, composed of anticlinally arranged hyphae. Disks not

107 o (=1 16
16. Thallus thick, areolate 1o SQUERUIOSE «msesssmmsmminiisssss o 5 365 sa5wmnsms g s3I 17
16. Thallus thin, membranaceous to slightly areolate .....................oooiiii 18

17. Thallus very thick, indistinctly effigurate. Apothecia mostly irregular in outline. Ascospores broadly elliptic,
12-17 x 7-10 pm, septa 3-6 pm ..............ccceeue.e.. C. pachythallina

17. Thallus moderately thick, never effigurate, areolate to subsquamulose, but very often damaged and then +
smooth, greenish-yellow, more rarely bright yellow. Apothecia mostly dispersed, brownish-orange.
Spores 11-16 x 6.5-8.5 um, septa3 -5

pm. . ettt et e et e et e e n et e ene et e aeeneeneeneenneseeneeneees Cu [lAVOVITESCENS

18. Thallus large, mostly greenish-yellow .............cooeviiiiinininenn. C. flavovirescens

18. Thallus small, vividly yellow. Apothecia 0.2-0.5 mm in diam., reddish-brown. Spores 10-15 x 6-8
um, septa 3-5.5 um, always completely closed ............ C. amoena

19. Apothecia mostly very dense, 0.3-0.5 mm in diam., mostly yellow to orange hymenium 70-80 um. Spores 8,
ellipsoid to fusiform, 10-15 x 5.5-8 pum, septa 3-4 pu, often not completely

ClOSE .erciianronsse s s s nypmsmmemmmnnnes s o v s 8 358 prassssmoiasome C. submodesta
[19. Apothecia dispersed to dense, mostly reddish-orange, sometimes yellow. Spores broad, with thick
. SR TI PP S C. lithophyla s. 1.]

Species not in key
C. aurantia
C. cinnamomea
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. ferruguneoides
. ionaspidea

. modestula

. polioterodes
polﬁroponde

lnenSlS

IO P22 c3 e IO

C. elegans = Xanthoria elegans
C. kansuensis = C. bicolor

C. paulsenii = C. transcaspica
C. lucens = misident.

Calopadia

. Apothecia black, hypothecium dark aeruginous, epithecium aeruginous, spores 55-80 x
V2020 s snsnomnnannisns s sasosmmimnemsmssss s caaiinks 15 55§ § 555 Hapoussmsnmmasss s C. subcoerulescens
. Apothecia dark to blackish brown, hypothecium dark brown with an aeruginous tinge, spores 57-84 x

DORRBEE comis 05 550 smatmmscnson s 65 636404 e vaimmasne ss SRR R EEER A #5 4 359 RF C. puiggarii

Candelaria

. No soredia present; fibrils under apo. margin; lobes broad ... ...........ccocoveueenne. C. callopizoides
. SOTedia PrESENL .....cceivriuirnsiniriesiniereiesitiensriniesesneestsnsesasesnnensnsansnsnsessmmsaensssaense

2. Lobe ends granular sorediate spreading to upper surface; lobes narrow ...... C. concolor

2. Lobe margins broadly labriform sorediate, lobes broad and short; lobes
WV oo b oot R 0 5 6 8 5 b i S R BTSRRI & § RER 5 5 A3 A ss H3 C. crawfordii

Catapyrenium See Dermatocarpon key

Cetraria
. Thallus iSidiate Or SOTEAIALE ......evueererieeettit ettt e 2
. Thallus lacking isidia or SOr€dia ..........ccecvevrviniiiiiiiii i e ©
2. Thallus isidiate, yellow15h green;: medulla K-, Ce, KCr, Pe csocmmmvssnessssnasss C. togashii
2. Thallus sorediate .. GRRERR RN 4 § 4§ WA NI £ 4 § ¥ 6 55 SRR RS
. Medulla yellow; thallus and soredia bright yellow ...................... C. pinastri (Vulpicida)
. Medulla white; thallus YelloW ZICRM cuxuns s o os ire o svamamsombmsbibinonssbisns b 5558 prsmasssonssasinessss B

4. Medulla K+ yellowish, P+ yellow to orange-red; thallus not deeply lobed, less than 3cm
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ACTOSS | s o1 o2 5 100 miems TR E 2 b e e e e 2 5 £ 3 11 Tis B e es C. xizangensis
4. Medulla K-, Pe oottt et e e e reeenrrrresenraraeenes D

5. Thallus irregularly lobed, more than 1cm across ............coovvvvieiiiiiiiiiiininnn C. laureri
5. Thallus narrower, elongate, less than 1 cm wide ....................... C. oakesiana (Allocetraria)

6. Thallus foliose, horizontally spreading, usually wide lobate, somewhat ascending along margins,

often rhizinate on lower surface .. e PPN
6. Thallus subfruticose, suberect to erect lacmlate Iobate attached to substratum by basal
RN 5o R 915 A K e R 3 N B DR T A RS B S S 16

7. Saxicolous; medulla K+ yellow or red, P+ orange yellow; lobe margins and pycnidia with granular

5 - L SRS ———————— Melanelia hepatizon
T COVBIOONDNE v aerssis sasasssamsssans ovampaio s s & 54515 GHERRK H3FSRBREHES TR 55 § .50 SS TIPSR RS5O

3. Thallus yellow or Yellow SIEEN «coomsssisines sesssi32 155 snssmmmasnmmnmsss 455 mimssamissiis 3
8. THBIIES BIOMND scovaovivsisnimmmenisionianinni i 7555555 avdmsn ameesalssmans o4 § 1§ ssampasmmpssisimesins B

9. Lower surface with pseudocyphellae ..........cocceeivieiiiiii e 10
9. Lower surface without pseudocyphellae ... 14

10. Medulla YEIIOW ..ooveeiiiieiieiie et et et ee e eneeneveeeenneenes 1]
10. Medulla White .....oovvieiieeieciei et e e eeneennns 12

1. With minrginal cili ....oumimmmsimsmmssssnsomamssasnsssns sussrmesssmssms s s s Gy DINAE
11 Without margingl Sl ouemmemmmos i sannes nesisssnonmmaismmsrsirsysans sivemises Loy GIRITNAE

12. Upper surface wrinkled and ridged «..c.ocoiveiiisiinnsminssmnsassesasssisimes C. kamarovii
U UDer ST At MBI 1o ionncisdhs Mk ST 4 A ER SRS M S A i b pr s crasan 3

13. Without marginal cilia .......ccceevviiiiiiiiciiiii . C pallescens
13. With marginal cilia .......ccocevveeeeenniiiiiiiiiicn e € stracheyi

14. Thallus foveolate; many small apothecia on upper surface ................ C. wallichiana (Cetrariopsis)
14. Thallus not strongly foveolate, apothecia marginal ........... C. juniperina (Vulpicida)

15. Margins of lobes without cilia, often with short spinules; microphyllinic acid present (medulla C-, KC+
B e v s s 5 5 oAb a s AR RS AR A EY Y3 R N C. microphyllica

15. Margins of lobes with cilia; chemistry varies .............. C. ciliaris group (Tuckermannopsis)
16. Thallus brown to dark brown ............ S s it oo By wnras Ak 3
16. Thallus yellow, yellowish green or ochraceous .......................................... 22

17. Thallus with marginal cilia(up to 2mm long), small, 0.5-1.5 cm tall, lobes 0.5-1.5mm wide, pseudocyphellae
on lower surface .. veeerernennnn. C. nigricans
17. Thallus without margmal 01l1a pseudocyphellate .................................................. 18
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19.

19.

21.

21,

23,

23,

25.

23,

27.
21,

18. Medulla P+ red (fumarprotocetraric acid present) . .. casssvvssnovssonsis sssssavsnsoss 19
i 5 R B S RSP SRRS— 20

Pseudocyphellae laminal and submarginal on lower surface, lobes 2-3(-5)mm wide, involute-canaliculate,
surface pitted or ridged ... SRUR— . || ;¢ |

Pseudocyphellae submargmal formmg a drstmct contrnuous lme lobes 1-3mm wide, canaliculate to
subtubular, surface Smooth ........ccccovvviviiiiie i, C. laevigata

20. Medulla C+ red, KC+ reddish; thallus laciniate on margin ...... C. delisei (Cetrariella)

20. Medulla C-, KC-; thallus with marginal projections .............ccccoiviiiiiiiiinnnnnn. 21
Long pseudocyphellae only present on lobe margins; medulla P+ orange or

P- .. S PRRNENINY (0 o (611 10) 11111}
Pseudocyphellae margmal and lammal narrow; medulla P- .............................. C. reticulata

22. Obvious large pseudocyphellate on surface of lobes ................ccoevviviiiiinn... 23

22. Thallus lacking obvious pseudocyphellae on surface but may have them on the margins (some
species may have minute pseudocyphellae on lower surface) .... 24

Lower surface with brown rimmed pseudocyphellae, thallus 2-3.5cm tall, uniformly 2-6mm

1 T [T C. melaloma
Pseudocyphellae on lower surface distinct, white and round; medulla KC+
VOUOWE cicniismmnsumssnmsaiss mss ok e s b AR LR AR R AIER £ SEWY A SNk fa wwm sy oo Nk DL
24. Thallus 5-10cm tall, lobes 2-6mm wide, curled into tubes, margins crisped, bases usually
reddish-purple; minute flush pseudocyphellae on lower surface ...... C. cucullata (Flavocetraria)
24. Thallus shorter, not strongly curled into tubes, margins not crisped ....................... 25

Ends of lobes or whole thallus thick and angular, thallus caespitose, erect, 2-4cm tall, surface smooth to
foveolate (Medulla yellow-ochraceous containing pigments) ....... C. everniella
Whole thallus 118t Do parts 0QUIEY coceussis vssiiisrissmmimminnmpsnenssiss s 55 isgmemsmesisssss S0

26.Thallus strongly foveolate, frequent branches, few scattered small pseudocyphellae on lower surface,

terricolous .. SHPIPRPI .. C. nivalis (Flavocetraria)
26. Thallus slightly foveolate on lower surface upper surface mostly smooth, few branches, no
pseudocyphellae on lower surface ..........ccceeeeeivviiviiieeeieeen. 27
Growing on twigs, suberect .. .. C. ambigua
Growing on mosses and ground thallus small l 3 cm tall lobes 1 3mm wrde foveolate elogated branched
lobes; pseudocyphellae marginal ...................... ... C. potaninii

Species not included:

C. yunnanesis

C. pachysperma
C. denticulata

Species of other groups near this not in key:
Nephromopsis
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endocrocea

globulans

laxa

morisonicola

pseudocomplicata
Tuckermannipsis

microphyllica

Cetrelia
Adapted from Culberson & Culberson (1968)

1. Thallus isidiate OF SOTCAIBLE ......c..cicviimeess sssnnsonssnsumnrmrsenen vessns snvsssnnssmibnnsssssssssesnren &
1. Thallus lacking isidia or SOredia ............ouiuiiiiiiiiii e e ©

2. Thallus sorediate, soralia marginal ...............cccoeiiiiiiiiiiiiiiiiiiei e 3
2. Thallus ISTAIALE .....eveeureieieciee e ettt e e e e et e e e e eeeneeeses D

3. Medulla C+ pink or red(olivetoric acid present), lobes up to 18 mm wide, light tan to brownish; lower surface
brown to black ...........o.ooviiiiiiii C. olivetorum
NN, o s ciunsmimmmnent s RSN RS 58§ 059 i s A AT AR A 4 SR S E v rpmmeasen B

4. Medulla KC+ weak pink or KC-; soralia marginal to laminal; pseudocyphellae small (up to 0.5 mm
across); lobes tan or pale, lower surface jet black ........ C. cetrarioides

4. Medulla KC+ red; soralia marginal; pseudocyphellae larger (usually 1.0mm
ACTOSS) s conmrnsucin s omvinsimnbmmas gt Gss s s s oimes somismanimemsmels e s o 5 TR TR ETcEE C. chicitae

S.Medulla CH red c.vveeeeeeiee e e et eeeeeeneeenens. C. ISTd At
5. Medulla C-, KC+ pink or red, UV+ (alectoronic) ...........cccecevveiiriniennennnn.n. C. braunsiana

6. Flattened lobules present in tufts or clusters on upper surface or along margin .......... 7
G RIODBIEE ABBEIT occiumonssusvaien s s 4o sosaimimins mmmmnsis SOk s A E AT RPN iR D

7. Medulla C-; upper surface greyish green, lower surface black ............ccccoeeeiniennne. C. sinensis
T MRARHE C+ PHIK OF PO ....oocvorvniniviesrsinssanasrsinsssryrorsonons soninsess srvererssasorssssonsnsossssosse O

8. Pseudocyphellae distinct; medulla C+ pink or red (olivetoric acid present); upper surface grey, grey
white to light brown, smooth to cracked .... C. pseudolivetorum

8. Pseudocyphellae sometimes inconspicuous or absent; medulla C+ pink to red (anziaic acid present);
upper surface whitish tan to brownish, smooth to
WIINKIEA <.t e et e e e e e e eeeeens C. SANGUINEA

38



9. Pseudocyphellae very small, rarely to 1 mm, simple, punctiform ...........cccooeiiiiiinnnnns 10

9. Pseudocyphellae large, Imm or more, compound and irregular ...................ccoevenee. 11
10. Medulla C+ pink or red (Olivetoric) ...........coeviviiniiiiiiiiiiiiiiiiiininns C davidiana
10. Medulla C- (imbricaric); lobes thick .............cccovvviiiiiiiiiiiiinn, C. delavayana

11. Lobes 6-18mm wide; medulla KC+ pink, UV+ (alectoronic, a-collatolic); upper surface grayish
A ¢V LS C. nuda

11. Lobes up to 25mm wide; medulla KC-, UV- (imbricaric, atranorin) ...........c.ccceee. C. collata

C. monachorum = C. cetrarioides

Chaenotheca

1. Apothecia with little white pruina or none, algae Stichococcus, thallus thin, farinose ...... C. stemonea
1. Apothecia with yellow or yellow-green pruina ..............oooiiiiiiiiiiiiiiiiii e, 2

2. Thallus bright yellow abundant, apothecia with strong yellow pruina, spores ellipsoidal-short

cylindrical .. AT — " .. C. chrysocephala
2. Thallus greenish or scant but not abundant and strong yellow, spores
| S S SO C. furfuracea

Note. Tibell (1987) reports confusion between C. furfuracea and C. brachypoda. The report of C. furfuracea from
China may be in error.

Chiodecton
From Thor, 1990
1. Thallus with red color ..........................c......... Cryptothecia rubrocincta (Ch. sanguineum)
L. BRAIEVEIEOW OF SIBVRIREIL Joivassonmssssm svnsssinswesomss siansm oo ons saaise«hom sbin s apsssssssnsmmmsssnsims &
2. Lower part of medulla with yellow pigments, mainly around stromatic structures, thallus
yellowish-white, K+ red, UV+ .. .. C. congestulum
2. Lower part of medulla lacking yellow plgments thallus graylsh green, with white pruina, K-,
| R e S . L o e C. mucorinum
Chrysothrix
1. On trees; thallus bright yellow green; soredia very fine .........cccoceeevniiiiinennnnne C. candelaris
1. On rocks; thallus yellow, fairly thick; soredia medium-sized .............ccoovveiiiennnnn. C. chlorina
Cladina

After Wei et al., 1986. Now included within Cladonia.

D ERERRCHINE ISOLOMIIC ..o.coovreccsersaronssoossmmmssepisvovissnsnssasarnospsssssssanes soensvnsnssesssssseinsonssrosss
L. BranChing ANTSOLOMIIC ...cccvososseasssvssonsss samnsnsnsosssnnssnnsssssnssssssnvessssnnessssoroesss soessesensrasss B

2. Branching predominantly dichotomic, main stems absent, P- ............. C. pseudoevansii



. P-, psoromic acid absent ..................cooeiiiiiinnn, seswmmsresnnmsmon e SUBTTHETR

« P+, psoromic acid PreSent ... s sssesmpsesasnse C stellarls var. aberrans (C aberrans)
4. Branching predominantly dichotomic .. DI, . |
4. Branching predominantly tetrachotomlc or tetrachotomlc trlchotomlc ..................... 7

. Yellowish-gray, usnic acid preSent .........c.co.veveneineruinriiineiiiieieeieeieeenennennnn. .6

. Ash-gray, usnic acid absent (P-+r, K-, KC ) .................................................... C grlse
6. Main stems rather robust, resembles C. arbuscula ........................... C. imshaugii

6. MBI SIEmS ThiD o cncsmnenmsssamsis s ssamnnva s oo GLIRIA VAT tepuis (C. lepuis)

. Ash-gray, usnic acid @bSENT ........ccoovuiniit it 8
. Yellowish-gray, usnic acid PreSent ...........ouvuuvriiiiitiiiiiiieieieiie e eneieenneneeneens 9

8. Dead inner bases of podetia black ..........ccoconiivimsiniisnssinmnsisinssvanssmsnnes C. stygia
8. Dead inner bases of podetia gray .............oooviviiiiiiiiiiii i C. rangiferina
. Podetia P+, terminal branches mostly curved in one direction ..........cccccevvuevvennnens C. arbuscula

. Podetia P-, terminal branches of podetia curved in different directions ................... C. mitis

Coccocarpia
. Thallus isidiate, apothecia rare ... — PSSP ORI
. Thallus not isidiate, apothecia usually present ....................................................... 3
2. Isidia terete, all laminal ..ot e C. palmicola
2. Isidia flattened, microphylline, sometimes marginal, sometimes incised to finely
BODRIEEE. o 200 hwvies .00 100 2005 NI £ TR SR PN 28 BTy 2 E SN N R TS TS C. pellita

Upper surface pruinose, especially toward lobe apices, pruina  white or

STBTINERE 1 o n s i 5 i o i 58 4 S RN S T SR A AR S 2 S RS N s C. smaragdina
. Upper surface epruinose .......cccceeuervnreueuerinineniniineiieeeieneneaeeeeneinnnn.. C. erythroxyli

Collema

CThAITUS TSTAIALE .eeeeeeeeeeeee e e ettt e e e e e e et e e e naaaenns 2
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1. Thallus NON-ISIAIALE ...t e eeet ettt ettt et et et e e e e et et et e e e e e enanannerees 8

2. Isidia squamiform ............... 3 5 A B A SRR ¥ WA SR Ry 1
2. Isidia globular, snmpleorbranched S, .

3. Spores muriform; lobes up to 2.5mm wide; apothecia up to 0.5mm diam; thallus

107w [o70] (0] 1= O C.
furfureolum

3. Spores Hot IniTorm, SPOtHECIA TBIE (. wusinsnnass s i iss moersmmommmssmsns 5w b

4. Thallus corticolous, bluish-grey to brown, smooth, lobes 0.7mm wide; apothecia

3| PP TSP C. flaccidum
4. Thallus saxicolous, dark green to blackish, lobes 1-3mm wide ................ C. crispum

5. Thallus with irregularly arranged coarse ridges, grey to blackish green, lobes up to 15mm

.5 o [ T R T e C. rugosum
5. Thallus WithOut Fid@ES ....cccvvnviniieiit i e e e saesaeaeseesens O

6. Apices of lobes swollen and plicate; thallus dark olive grey, lobes up to 2.5mm

WHIARE revmves o oo nmpasmmmuseninbrass s o5 ¥vssnamas s SRR EASRANS § § § SAEHR ANt C. tenax
6. Apices of lobes not swollen and plicate ..............ccooviiiiiiiiiiiiiiiii e, 7
7. Isidia becoming lobulate with age; lower surface wrinkled; thallus saxicolous ...... C. cristatum

7. Isidia not becoming lobulate; lower surface not wrinkled; on rocks and on
BEOTENID <im0 A5 e e Ak - Ao B i e e DAL STTRATEY

8. Thallus with coarse ridges and/or pustules ...............ccoooiiiiiiiiiiiiiinii e, 9
8. Thallus without coarse ridges or PUStUIES .........ouoviviiriniit i e, 14

9. Apothec1a disk with white pruina; lobes strongly pustulate and ridged; apothecia on pustules and
3 1 R P SN — C. pulcellum
9. Apothecia disk without WHIe: DIUINE . .warssmsssssammnsissssas soansssnmmsmansas s« wosawasivssrnos 10

10. Thallus with both coarse ridges and pustules, lower surface pitted; apothecia very

(50711110} | [ARURNERICUNI PPN SRS NP . C. nigrescens
10. Thallus only with pUStiles OF FIAEES . sseinsissmminsssas sranmesss voiisisssne s sssens 11
11. Thallus pustulate, saxicolous, dark green to black, lobes 3-6mm wide ............... C. ryssoleum

11, Thallus only 1iI0ged . oo rwermmenenrivsmns s sspsvevssmmmpmasspemsassmess s s bisanssnsmssinsmmnmnss 1

12. Ridges radiating, anastomosing; thallus up to 20cm across ............. C. subnigrescens
12. Ridiges not sadiating ant SHnSIDIDSIUE «. « s 5 ssssuamssmmensmss o 64 » swmmmss s 13

13. Lobes wrinkled, up to 15mm wide, olive green; thallus irregularly ridged from margin inwards,
remaining part smooth .. s G, JEPONICOD
13. Lobes not wrinkled, ridges famt thallus very thm ...................................... C. complanatum



14. Thallus distinctly foliose, flat, deeply lobed; lower surface with white hyphal hairs; apothecia

numerous, up to 2mm diam. . reessae s n ey cnsnreransansensannas et DORBIIMIITY
14. Thallus crustose, subcrustose to subfollose ............................................... 15
15. With swollen lobules, terricolous; thallus subcrustose to subfoliose .................... C. limosum
15. t without lobules; lobes often fenestrate, thallus crustose to subcrustose ...........cccceveeenn. 16
16. Lobes wrinkled; thallus crustose; apothecia numerous ............ccccceeneeee C. callibotrys
16. Lobes not wrinkled, indistinct or minute; thallus crustose to subcrustose ............. 17
17. Apothecia dense and crowded; spores bacillar, usually 4-celled .............ccoeeuene. C. leptaleum

17. Apothecia not dense and crowded; spores acicular, fusiform, 6-10-celled ... C. substipitatum

Species not included:
C. fasciculare

C. peregrinum
C. subconveniens

Dactylina
1. Thallus slightly branched, greatly swollen ....................cooiiiiiiiiii i, 2
1. Thallus frequently branched, slightly swollen ..................cooooi e, 3
2. Medulla C+ red, P- (yrophoric) ......c.ovviiiiiiiiiiiiiiei e e, D. arctica
2. Medulla C-, P+ red (physodalic) .........c.ooevviiiiiiiiiiiiiiii e, D chinensis
3. Medulla white, K- .. . 15 madreporiformis
3. Medulla yellow, K+ red tummg greemsh black ..................................... D. endochrysea
Dermatocarpon
L RZIIVEE PIBBEIIL 1.cvonmmemsnoscs bbb s i Sk s it gy st s bt e pon s scswiy s passenssnsibasibesessabais &
L RIGZINES BDIRNL . oovvinrmrmsvvervenseunssoss i srssamesiatsammramoummsssns v woye yesmssesmesmnnsrss s 3
2. Rhizines coralloid branched, black, about Imm long, upper surface
PIUINIOBE ..vuconcesansorssrsion cusnns s ansananssopsnsssmbosssassesn s sssvsneseassmnnesssssnisns D. vellereum
2. Rhizines simple, brown, 0.2-0.3mm long; upper surface pruinose ........... D. moulinsii
3. Upper sutTace ProiNpse cumssssmsssmommanmeonasssss s ness b5 4553 53amamesanssnss § 3 » sesssssrssmsmsssonisnsos
3. Ulpper SULTace: SPTURIIBSE .oumemmnmnsns 544 051 § oo ssasamuiammsissbSEsmavnes & i 158 mesarsem B
4. Thallus white; lobes broad, not crowded ..............ccoovviiviiiiiinnnnn. D. muhlenbergii
4. Thallus brown to whitish gray; lobes crowded ornot ........................ D. miniatum

5. On rocks frequently wet; lobes with many points of attachment; spores
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ellipsoidal .........ccoceeee.. cevienennenienennen D2 luridum

5. On rocks in dry places; lobes attached by central point spores sphaerical ....... D. leptophyllum
Dimerella

1. On mosses and bark; apothecia orange yellow; thallus thin, grayish green .............. D. lutea

1. On leaves; apothecia brownish; thallus smooth ....................coo D. epiphylla
Dirinaria

1. Thallus With SOTSHIE O TSHATA cosvosviniss vaes 54 oo omnansnshssssmsmssswn 65 555555375 SARNEmIsAS SE0e0 T S
1 Thallus WHBOUL SOEHIA OF IS viosirivsnmsoie o ons i5 8805000t amasssamass s £ 4aassenss D. confusa

2. Thallus purely isidiate; isidia papilliform or teretiform ...................... D. papillulifera
2. THalls SOTEHHEE ..ommarmmmiarmustarorrrsrese v s sonmarrsdBBerstsss §§$3Hbsvansgssesemrsms

(98]

. Lobes linearly folded and plicate ...............oooeiiiiiiiiii . 4
3. Lobes lat, Not PHOALE ...cnvummnmaimrenmssnrenss s swsn v 03 vompwsmsmmssnstonins sa susnissunass sy

4. Soredia from raised ridges; lobes subdichotomously, dichotomously or irregularly
divided, confluent from the peripheral region of thallus; apices generally fan-shaped;

BPORIVBCI TAEE 15 mmsns 40505555 wrmpsis ioss o 6458 58555 5 55 55 H ST R SR RS s S saaoRssas D. applanata
4. Soredia from coarse swollen tUbercles ... .sviisicssivssrsssssssssmssasssssssasnns D. aegialita

5. Soredia farinose; lobes pinnately or subpinnately divided, discrete at periphery of the thallus;
apices narrow to oblong; apothecia frequent ......................coooiiiviiieeeeee. D picta
5. Soredia granular or coarse graular ..........cccccoveveiiiiiiiitii e, O

6. Soralia capitate; soredia granular; divaricate and sekikaic acids absent; on

] <N O RSOOSR D. caesiopicta
6. Soralia not capitate; soredia coarse granular; divaricatic acid present; on bark and

FOURE conssammmmsms s semhmins s o s s smsmsaresdd Be g {1, aspers)

Endocarpon

1. Thallus of ascending, imbricate SQUAMUIES .........o.veviiiiiiii e, 2
1. Thallus mostly closely attached to soil, not ascending-overlapping; hyphae or roots present .. 3

2. Lower surface black; younger squamules building on top of older ones; no rhizines or

BYPRBE . cvcnenn s vunmnsmmmmmssmuenyes bisnks ymsssnssermmsyersyrsssrass sas E. sinense var. ascendens
2. Lower surface pale; on rock & soil ..........oooiiiiiiiiiiiii E. pallidum
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3, KOOI 0 S . nimisn o s bt a5 55 §55.50e i om0 b 8 o R s R S memesmom st b
3. Growing QHECHY O TOCK . cvces <5555800 spmmimmemsmmmmmammans .5 fis fmorase's 5 880im opssvassaesremvarssmenssnesn O

4. Squamules attached by hyphae only ...............cooiiiiiii i, E. pusillum

4. Squamules with root-like attachment ..................coiiiiiiiiiiiiii e S
5. Squamules scattered, NON-10baAte .........ccceeviiiiiiiiiii E. sinense
5. Squamules not scattered, often lobate ...............coooiiiiiiii i E. pusillum

6. Thallus gray; squamules with raised undulating margin; perithecia superficial .. E.
6. Thallus brown or tan, areolate/squamulose ...............ccoeviiiiiiiiiiiiieiiii, 7

7. Thallus tan; margin undulating with downturned margins; no perith. ...........cccc.coc..... E. 5p 3
7. Thallus brown; squamule slightly lobed, margin slightly uplifted; perith. half

10010015 L= E. desquamescens?
Ephebe
1. Branches with hispids, coarse; thallus tufted to erect ............cccceveeriiiiiiiiniiennnnn. E. hispidula
1. Branches without hispids, thinner; thallus not erect ...........cccoceeveiviieniiniieniicines E. lanata
Evernia
1. Isidiate soredia present; lobes relatively short ... E. mesomorpha

1. No soredia or iSidia PreSENL .........cuivuriueiirneiiteniiiiie et e 2
2. Lobes long and flaccid; with a central cord; cortex thin and fragile; apothecia rare or

S T VN S P — E. divaricata
2. Lobes shorter and stiffer; no central cord; cortex thicker; apo common .... E. esorediosa

Everniastrum
Thallus glaucous grey, ashy-grey to darkish, subfruticose, loosely attached to substrata, lobes linear, with
or without cilia along margin; rhizinae throughout the lower surface, simple or squarrosely
branched; apothecia imperforate.

From Jiang & Wei (1993)

1. Soredia, isidia or lobulets present; rhizines margingl ....cccovverseesisisismvmmsmmnssnisossonsossnss 2
1. Soredia, isidia or lobulets absent; rhizines laminal or marginal ...........ccccocoiiiiiiiiiiniiiinnnns 5

2 TR MDY . s sues o B 5 Prsw 65 550 3 e s o ki BSR4 s DRV R gy PomsansbrarhaA T 13
2. Sorellia present ..ot vt sousysrrmesvsaens b e S S TRIR STy prm it O
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3. ISIdIa PICSBNL .cvocvrisvrccmumermusannsns s ssrsines s iy sra venwensmmensensenvbassss dssapnsassivsrmeos Ds VEXANS
3. LObUIELS PrESENL ......oveiiieuiiiiiiie e ettt ettt et ettt et e et e e e e e e eeeeens Bl SIDENSE

4. Medulla K-, salazinic acid absent ...............coooiiiiiiiiiiiniinnn, E. subsorocheilum
4. Medulla K+, salazinic acid present ..........oovvvviriiiiiieiineineeneennnn. E. sorocheilum

5. Rhizines richly branched, short .................ooviiiiiiiiiiii, E. rhizodendroideum
5. Rhizines unbranched or occasionally poorly branched ..................coooiiiiiiiiiiii i, 6

6. Rhizines only marginal ...................oooeiiiiiiiiiii i .. EL cirrhatum
6. Rinzines mostly JRANaL ... wuemssammssonmsismnsiannenssie sansissvssmsoss s v s diasminsvensiess §

7. Rhizines short (1mm long); diffractaic acid abSent ...cccciiiiisirorsasasmsinsiossisisossssssmsan 8
7. Rhizines long (2mm long); diffractaic acid present .........ccccoevvevierviieniieennnennne. E. diffractaicum

8. Alectorialic acid @bsent.............cccoiiiiiiiiiiiiiiiii e E. nepalense
8. Alectorialic acid present ..............o.oeviieiiiiiiiiiiiiiii s E. alectorialicum
Flavopunctelia
Thallus yellow green (usnic acid present), with white dots or/and lines
1. Soralia only on margins of lobe tips, convex; upper surface without white dots .. F. soredica
1. Soralia on lobe margins and laminal, not convex; upper surface with white
s [0 % S ST | o, § [ 1/~ 110 (0]
Graphidaceae

Genera in parentheses have not yet been reported for China.

1. Rpoes niSEple ..uimusmummmmsmsek s nersinsmemmmss sonsssssesssans LA YIOATaba)
L. BPIONEE BODIAEE oo mnssnersssvsmsmssamssessmusnsss sk SRS § ¥ GRS Ao S350 5o S DR AR BRSSPSR

2. Spores ransSversely SEPUAID iccusiis o505 sivmnvsmmmmsmmesisss o5y 510 S AERISFAS ISR oGS0 D
2. SPOTEE MIUTITOMMIL -....osoismmmemmimssesossss sinis 4485 55 €55 45555 VESSRARSIHREE 35 20 SEFPRTSEvE R B

3. SPOTES BIOWI ...vvviviesiieiei ettt et et eaieveeeeeeeieeeeeiee e e oo PHA€OZTaphis (18)
3. BoDTes BYAIE .conmmmamasmsimsmasses snssmmmsamness SR s ETTTES A0

4, Spores with lenticular eells ..... .« wsmsmsssnesonednmamsiss s osmsememmsosmmt 9
4. Spores with cylindrical or cubical GellS ....ccumsrspinsvesssssrsasonmpmsaenens vsemsersssasiron 6

5. Pairaphiyses onbraiiched . ...coseuisis s sonssosns ssmmammsmiasesess s « o s sosssossmmomsnone ILAPNIS {53)
5. Paraphyses branched and interwoven «.......cussisseamsnmsemsssnsnnms s 50 54 ysm (Helminthocarpon)
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6. Paraphyses unbranched ..............cooooviiiiiiiii Melaspilea urceolata
6. Paraphyses branched and IntervVOVEI .uucuersiscosssessssssnmsaswnnssins s ssinsasasmssvinssinivin

. Parasitic on lichens .......c.ooovvoeieeeeeiiii i i e eeeeee e eeen. (Opegraphoidea)
s NOE parasitic on HEREHE «uwwwmm 0655 155 ssassnssarsmmmsnnsnvssss s 15 sssassamsinins DPERTAPHE (3)

8. Spores brown .............. craRsesAERE 66 R4 8855 s s essasmmeas DHIACORTADNING (18)
8. Spores hyaline, w1th lentlcular cells ............................................ Graphina (28)
Glypholecia
. Pycnidia numerous; apothecia not known; cortex C+ reddish ..........ccccooirennnne. G. tibetanica
. Pycnidia rare; apothecia common and immersed; corteX C- ........ccoooevveiinieniinnennnns G. scabra
Gymnoderma

. Thallus subfoliose, upper surface smooth to scrobiculate; spores 9-12p x

TN BT inin e bt b 5§ RS 8 S A A BN BAEE S K N § XX 3 R Bk SRR RSN R S G. coccocarpum
. Thallus squamulose, upper surface smooth; spores 8-12p x 3p wide .......cocveeeenee. G.insulare
Haematomma

cGrOWING 0N DArK ...veieee e 2
. GEOWING ON TOCK vttt e et e e e e e e et e s e e e e enensesssnnesenii S

2. Base of apothecia constricted; spores 7-9 septate; apothecia large(1-3mm in diam.); cortex K+
yellow; medulla P+ yellow (psoromic); apothecia disk bright

red .. akRE kb ..H. fauriei

2. Base of apothec1a not constrlcted spores 4 6 septate apothecxa small(O 2 0 6mm in diam.);
cortex K+ yellow to brownish (atranorin); medulla P-; apothecia disk orange red; epithecium K+

purplishred ... .o, H. puniceum
. Medulla P+ red (fumarprotocetraric), med. and cortex K+ yellow ........ Ophioparma ventosum
. Medull P-, med. and cortex K- ..o, Ophioparma lapponica

H. similis = H. puniceum

Heppia
. Thallus white pruinose, squamules lobed, regularly arranged into +- round thallus; apo brown, open,
flush; th K-, . e & 4 § 11§ 143 4 ssassssnamasnns D Doticalata
. Thallus olive, squamules scattered s+ 3 888 08 S oA A T 4§ 3 3 TR SRR SRR
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\O

2. Thallus with light spots on upper surface; apo 1 per squamule, open disk; th

. ST e e S SN H. psammophila

2. Thallus without light spots; apo unknown; th K-; squamules large, concave, with raised ridges,
minute cracks on UPPETSUITACE ... .. osvssssssssmmmsssmmssmssnnssssmismisess s TIIOSH

Hyperphyscia
. Soredia present; thallus not warty-wrinkled; lower surface cream colored .......... H. adglutinata
. Soredia absent; thallus warty-wrinkled; lower surface brown; no cilia around
HDOARETIR cronuns 3w S455 5 1 355555 80 R S VTS S5 Dr 1 + § e ety m /emmsememmesns H. syncolla
Hypogymnia
. Thallus yellow or light yellow green; lobes broad and short; holes under .............cccccoveennnnen. 2
« TSNS BIOY OF DEOWIT consousssvnssnsssmsnss o5 1 4 08 s unsussdusnmmkabacerssnts £ 143 5 ARNSSEANESHIES SHIEINTIISS D
2. Sorediate; soredia pustulose at first then convex and granular ............... H. hypotrypella
2. Lacking sovedia; HOIes UNARE ... wnssmesusmmmamsmecmmsan s s s sisonmsnsimsns H. hypotrypa
. Thallus hollow .. RS i T
. Thallus with SOlld medulla somet1mes wrth ls1d1a breakmg 1nt0 soredla ............... H. mundata

ST Y= s L1 e o R O
4, Lacking SOTedia ......cusreoscssnimenseeesssssssassvsssvmunmunsssmmnesans st s sasnyassexssapsasenmmsors L

+ SOraliR AL B8 OF JODRE o isvsrsivismamsimsossisisnismimissnn «Eraunisss ¥45s A aaaREss saEEsss s o5 bas 2 ssssnsngavs B
. Soralia diffuse over UPPEr SUITACE ...cvivmmmsmsmmsmmnmmvmssinss 55 650 s wrsbinessmmn s s sewamumssses | ]

6. Soralia labriform .. IPTR—— |
6. Soralia somewhat capltate on upper surface of lobe tlps lobes dlvergmg H. tubulosa

LS SUBBIICRIAIR «.nvessoninsiss sansonmsnm s s rasssmmmpnsrpsnis ks s s SoDarUcul g

« OIS POt SUBAIICUIALE: icivvevnensosrsssonins sanpmesnins sasssasmns nsssmsins sawsssss sanosnsnassesnasenmmsisntad: B
8. Lobes with black edge (lower surface exceding upper surface); med.
P-.. RSP o I '4 117 L¢: |
8. Lobes lackmg black edge i SRR R e SN SRS SRSty D
. Med. P+ 0o holes under; upper surfaee dull ....ccoviscimsviasaissmssimmeninss s sovnses H. physodes
. Ml P-y uppes SUMRce SBRINY ...ovammmmsmmmssss seniniosinsisnssaninsnnissss s s anmssanissmsisoons 10
10. Inner medulla white; no holesunder ................cooiiiiiiinnnn. H. metaphysodes
10. Inner medulla brown; some holesunder ...............c.coooiviiiinin. H. subduplicata
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11

13.
13.

13.

15

17.
17.

19.
19.

21.
21.

23
23.

Medulla P+ ..o e e eeieeeeene.... H. pseudophysodes
11.

IMEAMIIE P .. ... oo rneneesansmmns ssor s sas S SR S bt fers o T e P e e L

12. Soredia isidioid or developing from isidia; upper surface brownish gray to brown or dark brown,
BINTTY o cpccoins o st o b ioies G ek 150 U i R S B AR ek H. austerodes
1. SCElia BOT IBMIOHL ..o nz5.5 00 d bttt eovsviEsl 14 60K RIASI TR ALBEED ki & bb i ST S IARENGTITAR L

Holes under tips of lobes; upper surface gray or greenish gray, dull ............. H. submundata
No holes under lobes; soredia developing from pustules on upper surface and lobe ends; thallus gray to
brown; inner med black to brown on older lobes; P- ........... H. bitteri

14, Thallus iSIdIALe ......eoveiiiiiiiieiiee e e 1S
14. Thallus lacking isidia ........cccooviiiiiiiiiiii e 18

Thallus almost subfruticose, rather soft; isidia globose, swollen and cylindrical, constricted at base; holes
under containing unknown substance and barbatic .............. H. hengduanensis
Thallus folivse: Tacking Batbatie ..o s insiunsms vsinssssmsasasivassassns sssssnommssssrin 10

16. Thallus brownish gray, brown to dark brown, shining; with isidioid warts breaking into soredia

on upper surface .. ......................................Qausterodes

16. Thallus whrtlsh mmeral gray Setatoh S UL TR S AT TS R e b bbb S P nRTET 1
Med. P+ red; not perforate on lower surface ................cooooiiiiiiin H. subcrustacea
Med. P-; perforate on lower surface ..............ccoooviiiiiiiiiiiiiiii H. duplicatoides

18. Spores >10u; containing unknown substance, lacking physodic and physodalic

7o O SRR E U 19

18. SPOTES CUNL sisssscsnsmmansrsssrssspsmintnss v os sopsssvsasassssssasssssmehvsovesiasmisssneisrin 0
Spores 14-17.5 x 12-14u .. s ke e, e INOETOSPOLH
Spores 12-14 x 9-12u; lower surface excedmg upper surface .......................... H. subvittata

20. Upper surface with dense pruina; lacking physodalic & physodic acids, with unknown subst.

(874 I ORI H. pruinosa

20. Upper surface lacking dense pruina; containing physodalic or physodic or both .... 21
Lipper surface with papillae; with phySodic .......ovsesssmssssmnosen s sssnsmumse H. yunnanensis
Uppier siirface Without PAPIMEE .oauuammeis sinivs vevs i yimsnssgsenmammpe s v b €sasamosommaeosasusns S

22. Lower satface with d cluster of perforations ;.. «..csvssmvnvimassss iy spsmsnenss H. fragillima

22. Lower surface without cluster of perforations v v veisssssssvssmonusnses sossnasansos 23

Upper surface Shiny ...........cueeeeieiiiiiiiiiiiiiiiiiiinienine .. . laccata
Upper surface Not SHING ....coeeevvveniniiiiiiiiic e 24

24. Lobes with lateral lobules, short; apothecia large ...........cccccoevviiiviiinnne. H. delavayi
24. Lobes lacking lateral lobules, longer .............................. H. pseudoenteromorpha

48



Reported but not in key:

bullata

farinacea
lugubris
nikkoensis
pseudobitteriana
pseudohypotrypa
subvittata
taiwanalpina

Hypotrachyna

Thallus with narrow eciliate lobes; sublinear to subtruncate apically, sometimes subrotund; rhizinae present
throughout the lower surface, dichotomously branched.

1. Thallus sorediate or isidiate ................ AEP— .
1. Thallus lacking soredia or 151d1a medulla P+ orange lobes 2 3mm w1de apothec1a concave, up to 1.5Smm
UBIEE. vosinvmiaimonn v sy s R SRS T A AT TS M AR AT H. adducta

2 TN aAlIS SOOI A1 A s e 95 o B s 5 R TTe T T S SR S s b o s T i1y e o e s e T e
2, THAlLUS ISIAIALE: ......oveemmmmmsssmmnmnmsmenmmannninn st s s s dsmasssmemige soas s desessssbarsesiamsms B

3. Thallus greenish yellow; medulla K+ yellow turning red (salazinic, norstictic, usnic); lobes 1-3mm

104 (o (= H. sinuosa

3. Thallus whitish o ashy gray(usnic ACIA USEIEY ...oxsssuevummmenmesseessnonimnasssmmn e assssssss -
4. Medulla umformly yellow K+, P+ or. (barbatic) s H. endochlora
4. Medulla white .. SRR SR %3 S A R AR S S A SRS S S e D

5. Soralia pustulate, laminal toward the center of the thallus; lichexanthone

DIRCHOIRL exennvion s vin mopw bRt bcemansih 8 138y g Bl S RS R W A L RS H. osseoalba
5. Soralia distinct, usually terminal or subterminal, soredia powdery .........c.cccceevieriiiieiennns 6

6. Medulla C-, P+ red; lobes narrow, 1-2mm wide; thallus closely adnate .. H. pseudosinuosa
6. Medulla C+ or KCH 1A .oviiiii e et eeveeeeenaeesenneaenns ]

7. Soralia orbicular;, distinct; KC+ pink (barbatic) ...ccismsnsrsisssssmmnvnmmmsmonsos sass H. laevigata
7. Soralia more irregular and diffuse; C+ red (gyrophoric) ......ccccocevvvviviininiininnnn. H. revoluta

8. Medulla K+ yellow(stictic acid present); isidia sometimes lobulate; lobe margins

T A O ey oieiereis it siaislel et ore s somr et e L LB I V1 1 e B e B oo B ot et e BTaiS AR H. crenata
B AR L e onisnboxbanid s 55 5 AR ES LA TR AR AR RIS &4 B 50365 LTI & W% ERE G P

9. Medulla P-, KC+ reddish .....coooeeeeviiiiiiciii i i i i e i e e e e e e, He nodakensis
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9. Medulla P+ red(protocetraric acid present)

10. Lobes are usually subdivided into many lobules; isidia well developed, almost cover the whole

upper surface .. ok 2 SN T RET e Eiy RO HORSTE

10. Lobes not subd1v1ded mto lobules S DR |1 |
11. Lobes sublinear, 1-3mm wide ...............ooeiiiiiiiiiiii i i e e e, He consimilis
11. Lobes subirregular, 4-10mm wide ...........cooviiiiiiiiiiiiiiiie e, H. koyaensis

H. pseudoformosana not included in the Key.

Lasallia
From Wei & Jiang (1993).
L. Apothetin UBUALLY BDBEBE ..o ismimimsinmvemms vosss i 50 amm s s smehvr 55 58 A AT Y § AR e
1 Apaitheris DSUAITY PIESEIL <o s s sasseiss s smsksb s samssos s s ke s s omimman snissmsgosss O
2. Lower surface of the thallus black or purple-brown around black umbo ................... 3
2 LOWRr BULIRce PIS BIBWIL ... covumummmensmmenesssiiissapsvmnsmmmubsumstastissnsbehnbe ks 3
3. Lower surface black .. e eettttiiiiieeieeiieiisieese.oe.. L. asiae-orientalis
3. Lower surface purple- brown black around umbo ................................... L. xizangensis

4. Upper surface sorediate or sorediate with a few isidia; pustules fenestrate .... L. pertusa

4. Upper surface not sorediate, only isidiate; pustules whole .................cooiiiiiininns 5
5. Pustules sparse, weakly convexed; isidia granulated, plane-compressed ............ L. sinorientalis
5. Pustules numerous, strongly convexed; isidia cylindrical or bacilliform and
RERIRMTIBLR . cvnssovn simsmsonvsmmmims bmemss ks bR S S R A EREITR U R v e v b VRS b 0 (L. pustulata)
6. Lower surface light to brownish, hymenium sometimes with a reddish
DI EEEVIBINE v cm 5. .0scemi oo 5555506 3 8 L e R SR 455 L. papulosa
6. Lower surface dark, black, dark brown or purple-brown ...............c.o.oooiiiin. 7
7. Lower surface of thallus dark brown or purple-brown, only black around umbo ................. 8
7. Lower surface dark brown to sooty black or pure black; hymenium never with a reddish
DABIRUBINE 50555 mrimens 5.0 wmno s R 05 3. 5 9 A R Ao R R A SO 9
8. Upper surface of thallus brown, neither granulated nor reticulated; lower surface dark brown, only
black around umbo .. teveviereiesenneseeeenen.s L. daliensis var. daliensis
8. Upper surface gray-brown to purple brown womg to being covered with thick pruina, weakly
granulated or reticulated; lower surface brownish and dark brown, black around
UMD ettt e L. daliensis var. caengshanensis
9. Apothecia with gyrose disks, 0l DArK «ocvwensmwensesses ves s s sonssmmssmmonnmsssmnss L. mayebarae



9. Apothecia with plane and smooth disks, 0N 1OCK .cuiissismsmsmsinisisisssnismmass connssnassmion 10

10. Apothecia adnate; upper surface usually without pruina, but with recurved squamules; lower
surface black, grossly granular ................ e .. L. pensylvanica

10. Apothecia more or less st1p1tate upper surface of thallus covered with pruina and applanate
squamules; lower surface dark brown, never black, delicately

GrANUIALEA ..o e e e e e L. TOSSICA
Leprocaulon
1. Pseudopodetia minute, 0.3-1.0cm high, white; medulla K+ yellow, P+ yellow (atranorin, psoromic, or
thamnolic acid) .......ccccceeene S
1. Pseudopodetia coarse, more than 1 0 cm hlgh brownlsh or grey, dentrord ........................... 3
2. Thallus with a yellowish cast (usnic acid ) .......c.oovvviiiiiiiiiiiinnn. L. microscopicum
2. Thallus without a yellowish cast ..........ccovviviiiiiiiiii e, L. albicans

3. Thallus K+ brownish or K-, P+ orange red to miniate red (atranorin, physodalic and protocetraric acids

el oo s Ly BEDUESCUTE
3. Thallus K+ mtense yellow or K- P+ yellow then orange red or P- (thamnolic and squamatic acids
present) ..................................................................... L. pseudoarbuscula
Leptogium
1. Thallus ISIATALE ...eveeieiieit e e e et et e e e 2
1. Thallus 1acking 1SIAIA ...eeveieiiet ettt eeeeesie e ]
2. Thallus tomentose on lower surface; upper surface more or less smooth .................... 3
2. Thallus not tomentose On JoOWET SUTTE0E .oamssonsmuns kas i s 4 3 sawmmnsismmsnns 5555 55 3 samsmnass )

3. Isidia granular, rarely coralloid; lobes 5-15mm wide, thallus dark olive-green to

0lIVACEOUS-DIACK ...ttt e e e L. saturninum
3. Isidia cylindrical, usually coralloid branched; lobes 10-15mm wide; thallus bluish-grey to

1)1 17 1 AT L. burnetiae

4. Isidia granular to cylindrical .................. e D

4. Isidia squamuliform, up to 2mm w1de never cylmdrlcal upper surface

smooth ........as.s e e e e e e g e e P e L. denticulatum

5. Thallus with sharp raised wrinkles; simple to coralloid isidia abundant on wrinkles and
BOMERIS: 1vivuss oo s o s wemmcmmomomsonmonin s’ € 5 a3 = b b A RS £ § ¥ 41 5 3 BB L. isidiosellum
5. Thallus Without WINKIES ........cccceercrncerenenintorn s cresmonesstassoin i85 45 bsnsassssisissssissssasoniss O

6. Thallus thinner, lead grey, margin isidiate and lobulate, isidia concolorous with

BHBIIRIE ovncuevs o 0 mssummmenses o 5. & s 44 8 SommosmEm s AmRTE & § & & &4 S AADTE § AR L. cyanescens
6. Thallus thick, lead grey to dark grey, margin entire to isidiate, isidia cylindrical,
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DIACKISH ..o L. pichneum

7. Thallus surface WrINKIEd ........v e e e 8
7. Thallus surface SMOOtH c.c..evveeeeee e e e e 12

8. Thallus tomentose on loWer SUrface .........oovvveiieeeeiee e 9
8. Thallus not tomentose on lower surface

9. Thallus margin slightly downturned, reddish brown on upper surface; apothecia exciple

STROOTI s rmsesnis sels 18 ¥ el e S A 2 55 £ 5 15 5 5 o5 3 SR e R S S5 8 & e L. hildenbrandii
9. Thallus margin not downturned, pale to dark grey on upper surface, thallus soft, only slightly wrinkled;
apothecia exciple sometimes with hyphal hairs ......................... L. delavayi

10. Lobes tufted, erect, corniculate at apices; apothecia small .................. L. corniculatum
10. Lobes not corniculate at apices .......ccoceeveenrerereniiiieiiiiiiiieeeiieeeneesieinn. 11

11. Thallus margin with lobules, thallus thin ...................o L. lichenoides
11. Thallus margin without lobules, lobes anastomosing, greenish grey to black . L. chloromelum

12. Thallus tomentose on lower surface, apothecia exciple with dense tomentose or

WIDARIOH <ivionnn o5 oo sommmmumnins 295585 55 455 55 5 APa R R RREHEHROREES §5E 83 4§ 5 5AASARBTROEESFEE 65 EEEPERD 13
12. Thallus not tomentose on lower Surface ..............cooeviviiiiiiiiiiiiiiie e, 15
13. Exciple wrinkled, with sparse whitish stiff trichomes, thallus bluish grey .......... L. arisanense

13. Exciple with dense tomentoSe ........cccoevvvniiiiiiiiii i e 4

14. Dense tomentose on exciple; thallus grey-brown to brown-black ....... L. trichophorum

14. Without dense tomentose on exciple ..........o.vviiiiiiiiiiiiiiiiniinn L. menziesii
15. Thallus thick, lobe tips thicken and ascending; apothecia exciple corticate ........ L. plicatile
15. Thallus thinner, lobe tips not thicken OF GSCENAINE ..o ci: i semsnsimnmnvaniss 15 ss0ssnamanaseis 16

16. Lobes up to 3.5mm wide; thallus thinner, lead grey; apothecia up to 1.2mm

e 1T 1o DO L. moluccanum
16. Lobes 5-10mm wide; thallus thicker, lead grey to dark grey; apothecia up to 2.5mm
4 T2 s D TP L. azureum

Species not included:
L. splendens
Lethariella

1. Thallus shrubby, up to 10cm long .. SR
1. Thallus filamentose, hair-like, up to 26cm long

2. Thallus curved, sparsely branched, reticulated ridges indistinct in the upper
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B e b e e e e e e e L. flexuosa
2. Thallus not curved, branches numerous, upper surface with distinct reticulated ridges; usually
goreddiate: in this UPPEE PEIE .ovnsmmmsnamamenesss 155 55 555 555 EFATEEEIERGRRRRES 3

3. Thallus ascending, up to Scm tall, branches dichotomous, rounded, apices obtuse, yellow-orange in
upper part, and pale grey at base; thallus C+ red (gyrophoric acid
Present) ...cssu s .. L. cashmeriana
3. Thallus usually decumbent 3 5( 10)cm long, branches tapermg, longltudmally rldged and grooved,
orange to orange-grey, thallus C-, P+ orange(psoromic and norstictic acids

PIESENL) coveentiiitet et ettt ettt e ettt et e rereneeeeneneeenneneeneenenees. L. CladONioIdeS

4. Upperside with obvious reticulated ridges .................ooiiiiiiiinn L. sinensis

4. Upperside without reticulated ridges ..............ccoeeiiiiiiiiiini L. zahlbruckneri
Lobaria

From Wei et al., 1986.

1. Soredia present; thallus reticulately ridged, margins and ridges more or less sorediate; algae green;

medulla KC-, stictic, constictic, and norstictic acids present ......... L. pulmonaria
1. Isidia and/or IobUlES PresBnt ..o mmmmsesisin 6s 555555550058 bAvmanaias § 5555505 isareanimnm &
1. Soredia, isidia, and lobules absent .................cooiiiiiiiiii i e 9
2. Thallus reticulate-ridged ... .3
2. Thallus not reticulate- rldged lobules present gyrophorlc and congyrophorlc a01ds
10 (R 11 A PP L. crassior
3. Medulla K, P e &
I e ()
4. Thallus with green algae ... o
4. Thallus with blue green algae medulla KC trlterpenmds present ............ L 151dlosa
5. Medulla KC+, gyrophoric and norstictic acids present .................cc.eueeeee. L. isidiophora
5. Medulla KC-, stictic, constictic, and norstictic acids present ............cccceevveeueenne L. meridionalis
6. Thallus with green algae; medulla KC+, gyrophoric acid present ...........cccccoeveunee 7

6. Thallus with green or blue green algae; medulla KC-, gyrophoric acid absent ....... 8

7. Congyrophoric Acid PIBSEIL ... shmmsissnisisnsasissisnssiiss sanswmsaimmms ... L. tuberuclata
7.Congyrophoricacidabsent...................................................... ... L. spathulata
8. Thallus with green algae ..............cooeiiiiiiiiiiiiiiiii e, L. kazawaensis
8. Thallus with blue green algae ...............ccoviiiiiiiiiiiiii e, L. retigera
9. Thallus with green algae ..........ccceovveriveeineiniiniiieieeeceieeceeeees e 10
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9. Thallus with blue green algae ..........cccovveeniiiiiiiii i e 1S

10. Thallus reticulately ridged ..........c.ovviiiiiiiiiiiii e 1
10. Thallus not reticulately ridged ............ccooiiii i e, 14

11. Medulla K, P .vcvuvivceoim ssossnsmummmsssmens 5 5550559555555 35 s sssnsswosssinss 15 4 8 Sasennsmmsassssavime LY
L1, Medulla K-, P o e e e et 13

12, Medulls KCH, gyrophorit 801 PI8EBHE o s s s semsmmssmnswmams s v 5 o4 samnnnss L. orientalis
12. Medulla KC-, gyrophoric 861d QBSEOE «oussmvasss vs s 55 snssmmnmninns L. chinensis
13 Medulla KC+; gyrophotic acid PIESENE «sovmsscnsoriisioises ssasmmsmmins s ienss L. gyrophorica
13. Medulla KC-, gyrophoric acid abSENt .ciieessssmos mninsessninnsissssss snsannsios L. yunnanensis
14. Thallus scrobiculate .............ooeiiiiiiii i, L. ferax f. stenophyllodes
14. Thallus not scrobiculate .............cooviiiiii i, L. discolor f. inactiva

15. Medulla K+, P+ ...oooiiiiiiiiiec i ii e i e e e Lo pseudopulmonaria
I15. Medulla K-, P- oot e eeesiiie e L. Kurokawae

Lopadium
1. Apothecia black; epithecium K+ dark brown ..............coooiiiiii L. pezizoideum
1. Apothecia reddish; epithecium K+ red violet ...............oooeieiiiiiiiiiiinn. L. ferrugineum
Mazosia

1. Thallus verrucose or radiately ridged .......cccoooveieiiiiiiiii e 2
1. THBIIUS SOAOOTH 1xnsmummsvsassmussusnsesmmimumsarmens in s s s 5« 55 55 555 45 RFHERAEERBESNE S 5 5 55 5 SRBHSFABBTORE D

2. Thallus with white verrucae, yellow green or grey green ............... M. melanophthalma
2. Thallus with numerous gentle and thin radiate ridges, yellowish green with olive green
B o rncp sncrancemnsein » o = = oemoarasam e i m 1 = 2 3 1 i eSO < B 2 B X RS M. rotula
3. Spores 3-septate, fusiform, microcephalic, one of the median cells larger ....... M. phyllosema
3. Spores (4-)7-septate, acicular, microcephalic with rather acute ends ................ M. paupercula
Megalospora

1. Apothecial disks pruinose; hymenium K+ yellow; asci with 8 spores, spores
ONE-SEPUALE .oaerevcrnmrs o s o s emmmmsmmmmmammmamness s ssnssson s ommmesmesimsmts k4§ 5 554583 KEERTS RS M.

marginiflexa
1. Apothecial disks epruinose; hymenium K-; asci with 1 spore, spores 5-7

1S L1 L M. tuberculosa



Melanelia
Thallus brownish, dark brown, greenish brown or (rarely black)

1. Thallin iSHAIALE .o commmimmmis s s 55 snssmmsosmns i ssssd 4255 85555555 5 8 5RoRANEHHERARESH 8§ 5 55 3 BOAEIIISRE BRI
L. WIBRINR IRORITT LRI (i ioniisnimiionin § 5 6 onio itk Ao oed S 5 X § RS RABSRIR SRR 45 ¥ A § SRR o)

2. Medulla C+ red or rose, KC+ rose-red ........oooviirniiiiiiiiiiiiii e e 3
2. Medulla C-; no lichen SubStance ..........c..oovveiviiiiiiiiiii e 4

3. Thallus and isidia with fine hairs ................ccoiiiiiiii e, M. subverruculifera
3. Thallus usually smooth; thallus and isidia lacking hairs ............. M. fuliginosa (M. glabratula)

4. Isidia arising as small conical to hemispherical papillae with(sometimes obscure)white spots at
the tip, when mature often with small lateral branches ......... M. incolorata (M. elegantula)

4. Isidia arising as small spherical to hemispherical papillae without white spots at the tip, when
mature simple or more or less isotomically branched ................. M. exasperatula

5. Medulla K+ yellow turning orange-red or red, P+ orange yellow; lobes mostly 5-11mm broad, usually
with a greenigh Color ....owusimmmmmmmssssnpmmss o s M foetabulum
3, Medilla K-; 1068 SIRIIEE ....cociminn oo o055 ssnnsanasmmmiivmnmnsonsss s 5 i 55 5 apmsganswser s sinssvis O

6. On rocks; thallus dark brown, lobes about Imm across ..........cccceeeeeuuneen. M. stygia
6. On bark; thallus brown, greenish brown to dark brown or ashy grey; lobes 2-6mm
T4 40 1 TN Fj

7. Medulla C-, P+ orange red .......ccocoeeeviiiiiieiiiiiiiiiiiiciiiiicecieeie e eee e, ML olivacea

7. Medulla CH red, Pe i ettt e et et e e e O

8. Upper surface not wrinkled and ridged, often with lobules; lower surface black ...... M. huei
8. Upper surface with wrinkles or ridges; lower surface pale to brownish .......... M. glabra
Menegazzia
1. Pores in the upper surface protruding; soralia terminal; medulla K-, P- ............. M. ashahinae
1. Pores in the upper surface not protruding; soralia laminal, capitate; medulla K+ yellow,
I T s e o IR e R A Y T T e LT M. terebrata
Mycoblastus
1. Asci with two spores; hypothecium not colored .................oooi M. affinis

1. ASCL WILH OIIE SPOTE 1vvvvrcrmeerarercammusrercus s « s cmmmmommmnm b sk bbb a 45 § 53 55 RGTEEEHRSEAS £ 431 § SHTNENSE 1
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2. Hypothecinm ved with orystal deposils ..... .. seuamssemmemmmnnis 0126555 aiis M. sanguinarius

2. Hypothecium Not red .wusmmsmsmmanssmmmemsass o 5x ein s 53 5 oo susmsmsnng - svssssss: e SLPINGS
Myriotrema
1. Spores hyaline, transversely 3-S6ptle, P- .. i.cossusasmsnmmmmmmsrcssan s s s s anmsamnensinss M. album
1. Spores hyaline, muxiform, 1 per ascus; P+ 18d c.vsscmnossncasisss s s sssssansinss M. microstomum

Notes. M. album was placed on Ocellularia and M. microstmum was placed in Thelotrema by Wei (1991).
Both were placed in
Myriotrema by Hale (1981).

Neofuscelia

Thallus dark gray or brown, K-, HNO3+ blue or violet

L. Thallos sorediote: medolls B oo o555 anaenmmsemsmmmmonmss 68 1 1 5 555065 Easssmm N. sorediosa

1. Thallus lacking soredia; medulla KC+ 18d ...vvivavisansisisssesssnssssssusmmanisnsss smiss N. delisei
Nephroma

1. Lobes without soredia or isidia .. e 2

1. Lobes with soredia, isidida or margmal lobules no tubercles ................................................ 3

2. Lobes with tubercles below; lower surface with abundant tomentum .... N. resupinatum

2. Lobes without tubercles; lower surface without tomentum ........................... N. bellum
3. Soredia present .................. PO
3. Soredia absent, lSldla may be present PP

4. Soredia marginal; no reticulate ridges above ... N. parile

4. Isidiate soredia laminal; with reticulate ridges ..............cooiiiiiiinin. N. isidiosum
5. Margingl lobales Nlat, thing 00 36818 cmmemamsssssmonss s 08555105 5 ssommeamemmnrs v 613 52 spumen N. sp.
5. Marginal lobules terete or thick; isidia present, terete .......... N. helveticum var. sipeanum

Notes:
N. helv. var. sipeanum needs to be reevaluated; sinense may belong here also.
Species not included:

N. javanicum
N. mooszii
N. sinense
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Ochrolechia

. Thallus sorediate Or ISIAIATE .....ecuveeiiiirieie et et e e e e e aarenaaens
. Thallus lacking soredia or iSIdia ......cccceeerveiieiieitiii e e eeiienieeene s &

[\

2. Thallus sorediate, soredia in more or less discrete soralia; thallus and apothecia margins C+ red;

UV-(or pale white) ... .. O. androgyna
2. Thallus distinctly 151d1ate or w1th 151d1a breakmg down into granules ............ccooeeueene. 3

. Isidia cylindrical, coarse; apothecia disk pruinose, medulla  C-, cortex C+ red; on bark and on

01 < 0. yasudae
. Isidia granular; apothecia disk epruinose; on bark ..........ccccoevveiiiiiiiiiiniiinn, O. akagiensis

4. Apothecia margin cortex or medulla C+ red; contains gyrophoric acid, sometimes also contains
variolaric acid .. R O

4. Apothecia margm cortex or medulla C contams varlolarlc a01d ............................... 8

. Apothecia margin medulla C+ red, cortex C-, apothecia disk pruinose; thallus UV+ or
U S S P L N SR S Q. africana (O. hamandii)

6. Apothecia disk C+ red, 4-8mm in diam.; thallus and apothecia thick and

] 110 P O. tartarea
6. Apothecia disk C- ..ooiiiiiiieie e ]

. Algae mainly confined to lateral parts of apothecia margins, but sometimes also below hypothecium;
lacking olivetoric and 4-O-demethylmicrophllinic acids; apothecia with low rugose to verrucose
POBERINS cinennssmmnsnsin s s 1 55 snbansnns O. trochophora (O. rosella)

. Algae layer continuous below hypothecium, and often in the lateral margin as well; usually contains
olivetoric and 4-O- demethylmicrophllinic acids; apothecia with smooth, even,  prominent

MALZINS veveeveriinee et et erenenteteneeneneenenenenenenene e O. SUbpallescens

8. Apothecia disk C+ red; thallus C- ... O. pallescens
B Apoihein gl - a5 15 sosmrsvsmsmosmesnmmnees 145 15 1 sesmsssussssassess 1) LIS

0. chondriocarpa not included.

Pannaria

1. Thallus With SOredia Or LODUIES ..oo.vt et e e e 2
1. Thallus without SOredia or 10DUIES ....vevveveeeee e e, &

2. With squamule-like sorelia; upperside scabrid or slightly pruinose, P+
T L L L e P. conoplea



2. WIth LODUIES oot e e e e e et e rraaannenns 3

. Flattened lobules becoming elongated; on ground; thallus thick .. Fuscopannaria praetermissa (P.

praetermissa)
. Lobules cylindrical; on rocks and tree barks; thallus thinner ............................. P. stylophora

4. Thallus SQUAMUIOSE ......ooveiiiiiieieit e D
4. Thallus fOlI0SE ...ccnvi e ]

. White felted-tomentose conspicuous both on lobe margins and apothecia

margins .. e feeteieiieeiiiieeneene......... Fuscopannaria leucosticta (P. leucosticta)
. White felted- tomentose absent e e e ear e e e e eeenaenaesraenaens O

6. On rocks; squamules larger, imbricate ... Fuscopannaria leucophaea (P. leucophea)
6. On trees; squamules tiny ( 0.1-0.2mm across ), not imbricate ................... P. adpressa

. Lobes long and radiating; underside with dense black prothallus ........................ P. mariana
. Lobes short and non-radiating; underside without dense black prothallus; P+ orange .......... 8

8. Upper surface wrinkled; lobes 2-4mm wide; thallus brownish, loosely

AANALE .ot e e P. lurida
8. Upper surface not wrinkled; lobes 1-2mm wide; thallus brown to dark brown, closely
AANALE ... e P. rubiginosa

Parmelia group

- Upper sunface with distinet white dots OF lINES «auussssumnmeminances o553 sbammeanssvss s 5 64 § issisans 2

. Upper surface lacking white dots or liNes ............viuiuiiiiiii e +
2. Thallus yellow or yellowish green ..., Flavopunctelia (2)
2. Thallus not yellow or yellowish green .............coooviiiiiiiiiiii 3

. Upper surface with white lines and dots, often forming a coarse white reticulum; a black lower surface
with simple, furcate or squarrose rhizines; cylindrical to weakly bifusiform conidia; salazinic acid
and protocetraric acid; most common in temperate-boreal and austral
regions .. ST EEPRPRPSRRRPRINS o1y (<) Lt: N 0A%)

. Upper surface w1th whlte dots ............................................................... Punctelia (3)

4. Thallus with bulbate cilia along the margin of lobes ...................coiiiiiiin, 5
4. Thallus lacking bulbate cilia along lobe margin; simple cilia present or absent ........ 6

. Atranorin in UPPEr COTTEX ..ovvvernernininereiniterniieieeneneiieieienenenene ... Bulbothrix (4)
. Usnic acid present in COEX w.....vnuvriuieeiriineneiiiiiieiiiieaieieeeneneinnnnnnn.on Relicina (8)

6. TRAIIUS CIIALE e ettt et e e e e e e e et et ee e e s raasaeeeeeeesesinsnnnnenann ]
6. ThallUS MOt CHIALE 1oeeee ettt et e e e e e e et S
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7. Lobes broad(2-5cm wide), rotund; rhizines in the central part of thallus, simple; apothecia often

PRRRSEIEBL 15 5. ain it ko 4 K0 Koo it 2 2 e Parmotrema (33)

7. Lobes narrow; rhizinae simple or squarrosely branched; apothecia imperforate ........... Parmelina (19)
8. Thallus yellow green(usnic acid present) .............c.oevevieeieiiniiiiinreneeninnn, 9
8. Thallus white or gray(atranorin present) ............o.o.eeeerierineniineaneineesineneanns 10

9. Lichenin present in cell wall; lower cortex black or brown, rhizinate throughout; spores, if present,
usually less than 14u long ................... .. Xanthoparmelia (26)

9. Lichenin absent; lower cortex black in center rhlzmes abundant in center but not extending into the
brown zone; spores, if present, usually more than 14um long .....Flavoparmelia caperata

10. Thallus white or light gray ........cccoeviiiiiiii i 1
10. Thallus dark gray or brown, K- ...........c.ooiiiii e 14
11. Medulla K-; atranorin and divaricatic acid with associated unknowns present; thallus isidiate-pustulate,
the isidia coarse, short; cortex K+ yellow ........ Pseudoparmelia owariensis
11. Medulla K+ yellow; divaricatic acid JACKING ...ncnmvesmmimmsmnsness s 15 s s ssnsamussssssssssiss 12
12. Rhizines distinctly dichotomous ...............oooiiiiiiiiinn, Hypotrachyn (13)
12. Rhizines not dichOtOmMOUS ........covveee i e .13
13. Lobes linear and angled, lacking cilia, with abundant fine isidia ........................ Parmelia

(Canoparmelia) amazonica
13. Lobes broad and rotund, usually ciliate;lobe tips reticulately maculate, becoming cracked along the

maculae .......ccceeee v viiiiee e vveeeeeee.nn. Parmelia (Rimelia) reticulata

14. Thallus HNO3+ blue or violet .............oooviiiiiiiiiiiiiee i, Neofuscelia (2)

14. Thallus HNO3-; thallus lobes 0.4mm wide or greater, medium brown; spores if present, colorless
A DOI-SEPEIE o cnsmnunesmmmmiii s semuwamaasivieianelia (9)

Parmelia sensu stricta

Upper surface with distinct white dots and lines, often forming a coarse white reticulum.

1. XDsallis somdinte oF TSIIBIE .ovomumnss 14 o 51 vonmmmmemessmmmmemess 4 4 § 11 S BERREEETBRY § 3 Ko A
IR R T T R G TR R 1T | T PSS ——————— § |
2, THallus SOTBAIALE: «covvnsnsmensss snsnmrvsmmneaessmnacsssgssss 555 AEOTRERELESY K15 ¥ 5 § SSssseLsAesS D
2. TREIIGE FBIAIBER ... oconiescsssisiinminiansssnsnmsnssmmioassmmeehass 4§ 55 oa 5 auamusnse sas 4 555 REPRGRs D
3. With white dots, only on lobe edges ..., P. isidioclada
3. Mainly with white lines, on lobe surface and/or margins .................coooiiiiiiiii 4
4. Soredia pustular, mostly laminal; cortex deeply fissured ............cccoeenenn P. erumpens
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4. Soredia powdery, marginal or along ridges on surface; cortex not deeply cracked; medulla K+
yellow turning red (Salazinic) «..cuses csiecs it iimmmnnminssnmimseosemnenes B SlCata

5. Medulla K-(protocetraric acid) ... SRS §5 555 R GRSk ak 8 o 1 n 2 somemnnacsiernm e meansaesne
5. Medulla K+ yellow turning red(salazmlc ac1d)

6. Lower surface black, rhizines squarrosely branched, on the whole lower

LT 1o S S P. infirma
6. Lower surface brown towards the margins, rhizines simple, only in the

CRIIBT - stuivasisisvnssons s « 5 5mmsisiminiusoninss s o s 0 s s s s s nmssmomnissmmsminsnnssamessssssnsammmmssnysaresss Ba 1KONAE

7. Isidia produced only along lobe margins ..............cccoooiviiiiiiiiiiiiiiiinn, P. isidioclada

7. Isidia produced mostly on lobe surface or along ridges on lobe surface ................coovenee.. 8
8. Upper surface with fine white dots ................ccooviiiiiiiiiin, P. meiophora
8. Upper surface with larger white lines more than 0.5mm wide ............c.ccoevvevvierinnnens 9

9. Lobes 5-10mm wide, isidia brownish or dark grey ........cccoovevvevievecs i, P. scortea

0. LobES 1-5MM WIAE ..ovvveieiiiiiie et e e e e e e ettt e, 10

10. Rhizines simple to furcate .............oooveviii i, P. saxatilis
10. Rhizines squarrosely branched .................coooiiiiiiiiiiiiiiii, P. squarrosa
11. With white dots, on lobe €dges .......cceuvviviriiiiii e P. laevior
11. With white lines, laminal and/or marginal ...............coooiiiiiiiiii i, 12
12. White lines marginal as a white rim around lobes ...............cocovviiiiiiiiinnn. 13
12. White lines laminal and marginal, not forming a conspicuous marginal rim ....... 15
13. Saxicolous; cortex C+ rose(gyrophoric acid) .........ccocevermienieerenrierienieeiennnn, P. shinanoana
13. Corticolous; cortex C-(atranorin ONlY) ....c.ooceeeueoee ittt . 14
14. Lobes subirregular, apically rotund ..., P. cochleata
14. Lobes sublinear, apically obtuse ............ccoovviiiiiiiiiiiiiiiiiie, P. niitakana

15, Bhiaines sqnaorosely Branehod ...ossommsammommmmmers o s 1511 s s 515 s e VO
15 Bixizings simple to fUPCHIE o cmmmemmsemsesaamnrosmensss 6251 15 15 pemssnnsmmses 415 6y svsasas LI

16. White lines less than 0.3mm long, appearing as fine white maculae .... P. submutata

16. White lines distinct, up to Imm long, mostly marginal; lobes sublinear ....... P. fertilis
17. White lines mostly marginal; apothecia numerous, to 2mm in diameter .......... P. ricasoliodes

17. White lines mostly laminal ..........ccoocoiiiiiiiniiiii e 18

18. White lines separate, less than 0.5mm long ..............cooooiiiiiiiiinnn, P. marmariza
18. White lines separate or fusing into a network, to Imm long ..........cccccevveninicnnnnnne 19
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19. Upper surface conspicuously cracked with age; white lines mostly laminal .... P. adaugescens
19, Upper surface not cracking conspicuously; white lines marginal, forming a nearly continuous
..................................................................................................... 20

20. Spores abont 30UM. IONE . cueseucssunmnes ke ssis iy sy ssrmmmmesmvesion s « samsnsvsosss s DITTAKANE

20). Spoves aboul LI0m FOME omsmmmmmonsanisers sisss 53 505 sussnaeissmines s i § s apsrs P. cochleata

P. centriasiatica, P. flexilis, P. muliensis and P. urceolata( this species has soredia ) are not included.
The rest are no longer included in the Parmelia sensu stricta.

Parmelina
Thallus ciliate, lobes narrow; rhizinae simple or squarrosely branched

1. Thallus lacking isidia, soredia and pustules ...............ooviiiiiiiiiii e, 2
1. Thallus isidiate, sorediate Or pUSTULALE ........cceeviniieinii e 10

2. Medulla more or less completely yellow to yellow-orange (pigmented mostly below the apothecia

in P. galbina) ... . D —— |
2. Medulla entlrely whlte A SRR ARR S €6 35 5 §§ 53 4§ RS HERARARE F 7 £ 7 45 R R
3. LIpper SUHeE DEGVILY BIEDEE: . comvcsini s 4 155 5 micibiibonimmmindh bl 4 5§ 4 ha sk At P. rhytidodes
3. Upper surface more or less plane ................ IR
4. Lobes are usually subd1v1ded mto lobules lobe t1ps crenulate medulla K+ deep
YLl OW e P. crenulata
4. Lobes usually not subdivided into lobules ...............cooiiiiiiiiiiiiiii 5

5. Upper cortex very fragile, flaking away over extensive areas; medulla deep
VBRI o comacsmionins s o 15 v obbommemmmmman R4 s 151 55 554 55 433 AUASTSSTRRSEFERRES 5§ 1 1 5 FHUBHMEHGES P. entotheiochroa
5. Upper cortex. entire And COMIMBOUE e iasasssorissssisisissisarssensesids 155§ § sesasmmapisssrasig D

6. Lower half of medulla darker reddish orange ..........................ai P. amagiensis

6. Lower half of medulla not darkly pigmented ..............cooooiiiiiiiiiiiii 7
7. Lobes narrow and sublinear, 1-2mm Wide ...........ooiiiiiiiiiii e Myelochroa
7. Lobes broader, subirregular, 2-4mm Wide .........c.o.vvviiiiiiiiiiiiiie e 8

8. Thallus coarse, about 250um thick; leucotylin present; black below ............. P. crassata

8. Thallus thin, about 150um thick; leucotylic acid present; rhizines simple; lower surface

L B Rt koo T e P T o i e e e e e e e P. irrugans
9. Medulla K+ yellow turning red ............ocovviiiiiiiiiiiiiiiiinns Myelochroa galbina

9. Medulla K-, CH1ed ...ooooeeieiiiiiii et ieeeiiiei e ei e eve e e o Parmelina quercina

10. Thallus pUSTUIALE ....ovveeeee et e L

61



10. Thallus isidiate or SOrediate ..........uveeeerene e et eeeeeeieeiin 13

11. Lobes rather broad, subirregular, 2-4mm wide ..............ccooiiiiiiiiiiiiiiii e, 12

11. Lobes narrow and sublinear, less than 2mm wide; medulla C+ rose, pigmented very faint
WOIIOW conisnsns o655 ssmmamssmmnas 4755545 55 555 hAkAAIPEARSRRS RS bni oo o 8 # smasmmcommmmmmre P. spumosa
12. Pustules forming in capitate masses ..............ccoeeviiriniiniininnnnn. P. leucotyliza
12. Pustules irregular, intermixed with wrinkles ................................ P. rhytidodes

13, Thallus ISIAIATE ..vvveveeeeeieeeee et e e e e e e e e e e e e e, 14
13. Thallus SOTEAIAtE ..coooveneeeeeee e e e e e e, 106

14. Medulla yellow to pale orange-yellow; thallus with lobules; isidia

Cylindrical ......ccooe co e P. perisidians
14. Medulla white .. - 15

15. Medulla K+ yellow turnmg red (salaz1mc) lobes sublrregular crowded aplcally rotund lower surface
black .. .. P. wallichiana

15. Medulla K or famtly yellow C P- lower surface brown to blackemng in
FHBEE, o muscorson s 0,650 5 5 8 55 5 5k B Ao i 5 2 3 5.5 8 5 . o PRI TERCR RS . . 8 0 9 SRTam S P. expallida
16. Medulla entirely white, C+ rose(gyrophoric acid); rhizines simple ... Canoparmelia
cryptochlorophaea
16. Medulla entirely or partially yellow to yellow-orange (at least pigmented below the
0] 1 1 ) P 17

~17. Upper cortex flaking off without formation of soredia ........................ P. entotheiochroa

17, LDt COTIEX SIEIIT wins snsumssnsssssmsainesss s mrmeiss s aaadiii s 6555 4 44 smmkAsmamma s s o o nxs sxanasssn L

18. Lobes 2-4mm wide; medulla P- ......oooviviii Myelochroa aurulenta
18. Lobes less than 2mm wide; medulla P+ orange ......................... P. metarevoluta

Parmotrema
Thallus large, lobes rotund to subrotund, 6-20mm wide, with or without marginal cilia, mostly with a
distinct bare zone near margin on lower surface, rhizinae sparse, simple, usually in central part of

thallus, apothecia often perforated.

1. Thallus isidiate, sorediate or PUStULALE ..........oviviitiii e 2

1. Thallus lacking isidia, soredia or pustules ................ouiiiiiiiiiii s 24
2. Thallus isidiate .. T PP RT TP
2. Thallus sorediate orpustulate L L R

3. Margins of lobes smooth, WItBOUE CIIA couei s 1555500 sssmmmmnmmmmonsnn s 10 1 s sananmsesmmmanssssesmms 5
3. Margins of lobes distinetly €llate ...omvisamssemmsnnnesss s 1555 sousamnmmnue s a5 5 s 3 38 ssummmapsmmesmis O

4. Thallus yellowish green; usnic acid present; isidia to Imm high,
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TRIIINEE] cososermnaninssn ammssmnsmue s 1y s b s 4osss8osndabeyssmetss s sy« ve e vy s o P. conformatum

4. Thallus mineral gray to buff, usnic acid lacking ......................ooooiiiiiiiiin, 5
5. Medulla C+ red(lecanoric acid) .....c.ccoevuinininiiiiiiiiiii e P. tinctorum
5. Medulla C-, P+ red(protocetraric acid) .............ocoevvvririiiiiieiiiiiiieannnn, P. saccatiloba

6. Medulla deep lemon yellow, K- (vulpinic) ...........cccoevviiiiiiinin... P. sulphuratum

6. Medulla white or pigmented, pigment K+ purple ...............ooovviiiiiiiiiiininin. 7
7. Thallus yellowish green, usnic acid PreSent .......o....vueuiinieeer i, 8
7. Thallus mineral or ashy gray to buff, usnic acid lacking .....................oocoiiiiiiiiinnn. 9

8. Lower surface pale, short rhizinate or papillate to the margin, K+ r, P+ or
(SAIAZINIC) .+ vttt et e e e e e P
subtinctorium

8. Lower surface jet black, the margins naked; medulla K+ red or brown or K-; P+ red (protocetraric
and fumarprotocetraric acid) ......................ccceeeenneene. P. conformatum

9. Isidia coralloid, marginal, 1-Smm high; medulla K-, KC+ purple, UV+ (alectoronic

1 3 ) P ey e S L SO, P. mellissii
9. Isidia simple to moderately branched, to Imm high ..., 10
10. Isidia in part granular or SOrediate .............oveiriiieriiiiei e e 11

1. Isidin nontial, CHDOROCAT . wrmmummmsmammsess s R R AR T

11. Medulla P+ red (protocetiuric BEII) wevrcersssissinis s sus s ass sesnsmenmmios o P. subcorallinum
11, Medulla P-, KC+ purple; UV (alectoronic ) . .oivemessssisssssonmssnmsasspnsins P. mellissii
12. Lower surface uniformly brown, short rhizinate to the margin, med. K+r, P+or.
IBRIGEIRITY oo muniti it b e DB bbbk kb8 o e SR AR N P. subtinctorium
12. Lower surface jet black, the margins more or less naked .............ccccceviiiiiiiinnnne 13
13. Medulla K+ persistent yellow (stictic acid), UV- cosovevmmenisnsns sesasmsmssvansse P. crinitum
13. Medulla K+ red, P+ or., UV+ yellow (salazinic, lichexanthone) ............c.c......... P. ultralucens
14. Margins of lobes smooth, Without ¢ilid .o ivinssnssisvissonssviisisnsnavasasssssommsms 15

18, DR ins OF IGUSBRIIIAIE v commrmansssns s snnns s o mbs i S oA A1 A 5k S R A A, A )

15. Medulla K+ yellow or turning red, P+ orange ..............ocoovviiiiiiiiiiiiiii e, 16
15. Medulla K- or K+ bBrownish .........ccoooiiiiiiiiii e 1T

16. Medulla K+ yellow, P+ or. (StICtIC) «.o.vvnvieiiiiiiiiiiiiiiceiees P. chinense
16. Medulla K+ red, P+ or. (salazinic) .......c.oovvviiiiiiiiiiiiiiiieiniinens P. cristiferum
17. Medulla C-;, KC~; P~ {caperatic a8id) ...vsiamssamsmmssnsmminnvnces s svsnssasumas P. praesorediosum
17. Medulla CH, {1BCANONE BEIAY wovnes sasnne iy viminass s ssmmesansmssmevssess s ssmamusan P. austrosinensis
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18. Medulla C+ rose (gyrophoric acid); soralia farinose, linear; lower surface black or mottled at

margin; pantropical .................c.cooiii ... P sancti-angelii
18 Medulla s ciminsinusmmmmiimmmmmennsns s ensnners smsmmmammmmmensnne s s o3 o2 vnsmmmersawesvperssy 19

19. Cortex maculate or With fIN€ Cracks .........veeieee e 20
9. COIEX BIMATUIALE .:iiiiviiecusonorsanssennnnsomnessssosnsassone s s o s s ammmmsasayernrsss L2

20. Medulla K+ red (salazmlc) ................................................ Rimelia reticulata

20. Medulla K- .. O PSR- |
21. Lower surface with a broad ivory zone; medulla KC+ purple, UV-

(NOTIODATIAONE) ..ottt P. hababianum
21. Lower surface dark brown at the margins, medulla UV+ (alectoronic) ............. P. pseudonilgherrensis

22. Medulla UV-, K-, KC- (protolichesteric acid), lower surface dark at the

TIBEBTIN cousuvumocomsmnnn e ¥ 4 3 5 53 BARSHAFBATSREESERSE €00 B5 65 65 3 5% 59 CERIHTHITHEAS S 55 £3 5 30HFH § 5 FeEmsan P. grayanum
22. Medulla UV+, K-, KC+ pink or purple (alectoronic) «.c.cuvuas s ose s vsmmensvasmnan 23

23. Soredia submarginal; sorediate lobes revolute ...............coeoiiiiiiniiiiiininnn. P. arnoldii

23. Soredia terminal; sorediate lobes involute .................ooiiiiiiiiiiininn... P. rampoddense

24. Margins of lobes lacking cilia ...........o.ooiiiiiiiiiii e 25
24. Margins of lobes ciliate .........cccvvevenininiiiiin e 29

25. Medulla K+ red .. P_lat1551ma
25. Medulla K- or K+ browmsh e e et aa e et e e eiaeesnnneennens 20

26. Medolla P+ rod OF OVADEE PO ..cmimvmmvonvsnnnsstsnasis i sanvasswmsss s5 k5 555 abhivisiossiins 98
26. Medulla P-, C+red, KCHred ..ooevvviiii e, P. crinitoides

27. Medulla P+ orange-red; lower surface brown at the margin, smooth and shining;
PLOTOCELIATIC 1.ttt ettt ettt ettt e ettt et e e e e e P. zollingeri
27. Medulla P+ red; lobe margins usually lobulate; lower surface not smooth and shinig at the
10T o | R PPN 28

28. Lower surface brownish to brown, only black in the center ............ P. myriolobulatum
28. Lower surface black ..............ccooiiiiiiiiici i e, Pl subtropicum

29. Medulla, at least in part, pigmented yellow or orange yellow; C+ red (gyrophoric), UV+, KC+ purple

(AECLOTONIC) .ttt P. nilgherrensis
29. Medulla white, pigments lacking ..............c.ooooiiiiiiiiiiiiii e 30

30. Apothecia disc perforate .............cocvuiuiiiiiiiiiiiii P. perforatum

30. Apothecia disc usually imperforate ...............ooeviiiiiiiiiiiiiiiiii i, 31
31. Medulla K-, P- .. — ...............................................&subrugatum
3l MedullaK+yelloworred P+orange SR |
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32. Medulla K+ red (Salazinic) ......c..ovoueeeiieiniiiiiiiiee e Rimelia cetrata
32. Medulla K+ yellow (SHICHIC) vovevurreniiriiiitiie et e, P. eciliatum

Species not included:
P. incrassatum

Peccania

From Magnusson (1940)
1. Groups of branches resembling verrucose squamules, lobes short; spores 30-50 per ascus, on dust covered

rocks .. RS—— o]0 ¢
1. Groups of branches dlscrete to surface sterlle on 5011 .................................. P. terricola

Peltigera

1 ALGAR BIBOI ..ovuniinssevinisesmsnissmsrmmmemunssssanpemsannsene sass 555 8 3553508 SREATEIR RS ¥ ¥¥ 433 SHESIHASIIINS: B
1. AlZAC BIUE GIEEM ... D

2. Lobes small (<=2cm), simple, attached at one side; apothecia on upper surface;

cephalodia on lower surface ............ : .. P. venosa
2. Lobes larger (>2cm). dlv1ded broadly attached apothec1a on tlps oflobes cephalodia
XML UDDBE BUITHOB 2vovuiiss 15 sninmmsmenmsmain s iess 5 vt S 500ET S TR NSRS S S5 55 AR RS 3

3. Lower surface without distinct veins (malaceoid); backs of apothecia often

R s 00 0 st s TR A e 2 £ A S b SR e n sy e e ot it g P.
aphthosa
3. Lower surface with diStinCt VEINS ........ovviiviiiiiiiiiiii e &
4. Veins broad and dark; apothecia vertical .................cccooiiiiiiinin P. leucophlebia
4. Veins narrow and somewhat dark; apothecia horizontal ................. P. nigripunctata
5. Lowet sutface With diSUNCE HAITON VBIIIE ..ousssem sy s bsmnsie sumn oo smss s 500055 b6 & rmwskssisessnss 6
5. Lower surface with broad low veins or thick feltymat .....................oo 14
6. Upper surface smooth and shining, entirely lacking tomentum ..................... P. degenii

6. Upper surface with matted tomentum ...............oviiiiiiiiiiiiiiiie i 7

7. Isidia, soredia or [0bUIES PreSent ..........vieiniiiiiiii i 8
7. Isidia or SOredia @DSENT .....veeiurieieeeiieeiiee et et e e e e et e e e e e eneeeeeeaaenenne e eeeneen |

8. Soredia present in round spots on upper surface of lobes ............c.ceceeuinne. P. didactyla
8. Isidia or lobules present, SOrRdia abSEAL .......oconsenonomsrsissisess b oo ssisnmannsssnsssssascs 9

65



9. True isidia absent, regeneration squamules from cracks or damaged upper surface or
P

margins

praectextata
10N SQUAMULES .« ..ttt e, 10

9. True isidia present, without regeneration squamules

10. Isidia short, globose; thallus generally gray; lobes over 3 cm long
10. Isidia coarser, peltate; thallus generally brown, lobes less than 3 cm

long
P. lepidophora
11. Lobes broad and long, margins downturned .................ccooviiiiiiiiiiiiiiii e, 12
.13

11. Lobes short or narrow; margins upturned ................cooevvieeiiniianenannen.n.

12. Thallus thin, slight ridges on upper surface showing from veins, algae often showing
.. P. membranacea

through to lower surface .. ..
12. Thallus thicker, no rldges on upper surface algae not showmg from
DEIOW e s B.
canina
13. Lobes broad and short, frequently with vertical apothecia; veins strongly
1 T | U —— S —
P. didactyla
13. Lobes narrow and long; apothecia incommon; veins below mostly parallel; thallus with many
CLACK S ittt e s P. rufescens
14. Soredia present on lobe Margins ...........coovevuiiiiiiiieiiiienieieeeeinens P. collina
14, Soredia ADSENL ,...vumwsssmesmpssummssesnssmmnnns sss s 5s s a0 s 6nsamonssswamsnsesasss .15
15. Upper surface of lobe ends scabrose but without hairs ............c.oocooiiiiiiiiiiiin 16

15: Upper sucface of lobes ShilY cwssnsmsssmsmmmenssins

16. Lower surface with thick, dark felty mat (malaceoid); veins indistinct or absent; few
P. malacea

bundles of rhizines

16. Lower surface with broad low pale veins; many bundles of rhizines almost to the
P. scabrosa

margins
17. Apothecia black, vertical; lower surface with broad dark veins with elongated lighter areas
DEEWEEN:, 0N HEECITASES smnvsns 5 1.1 5 5 Mo mmme s s S HERGHAe £ 54 5 5 13 5§ AT £ 5 28 P. neckeri
17. Apothecia brown or absent; on mossy logs and SOl ..c.coussvsvsun cvsivispsmsnscses nn s s sorses 18

18. Lower surface with dark felty mat (malaceoid), no distinct veins; thallus with abundant
... P. elisabethae

regeneration squamules; apothecia horizontal .....................
18. Lower surface with distinct broad veins ...............ooooiiii e, 19

P. horizontalis

Apothecia horizontal; upper surface rarely with regeneration squamules
Apothecia vertical; upper surface frequently with regeneration squamules; lobes long and
20

DLOAA ettt s

19.
19.



20. Thallus with numerouss squamules along the margins .................... P. microphylla

20. Thallus without numerous squamules on Margins .................c.oeoviviiernnnnn. 21
21. Upper surface often in part pruinose ............ocovvevririniieeriiiie e, P. pruinosa

21. Upper SUrface EPruiNOSe ........co.ccueeeerenunteteiieetneteneteneneteaeeneneen s e e sisiseeans 22

22. Rhizines simple; thallus thin; more common in tropical regions ........................ P.
dolichorrhiza (meridiana, P. polydactyla var. dolichorrhiza)
22. Rhizines usually fasciculate ..........cccoooeiviiiiiiiiiii e 23

23. Veins reticulated, strong and coarse; thallus loosely tufted ............. P. neopolydactyla (P.
polydactyla var. neopolydactyla)
23. Veins indistinct (malaceoid); thallus not tufted ........... P. lactucifolia (P. polydactyla var.

hymenia)

Peltula
1. Thallus SOTEAIALE .ooeeeeeee ettt e e e e 2
1. Thallus NOt SOTEAIALE ...oeeieee e e e e e e e e e e e et S

2. Thallus large; margin smooth; soredia most the way around edge
2. Thallus small or margin indented ................ccoooiiiiiiiiiiiii i 3

3. Thallus margin undulate .. . .4
3. Thallus smooth, not undulate surface not prumose soredla in spots on margm ...... P ch _Q 4

4, Upper SUtfacs PIlinose iwwis s sssssnssasssmmmmssmmessiis s 1 53553 sxasammaanaves D SODIOGH
4. Upper surface not pruinoSe .........ovivinivriniiieiiiieeeee e e P. bolanderi

5. Thallus swollen and inflated, subfruticose
5. Thallus thin, not INflAted ........ccoiiiiie e e e 8

6. Lobes tall and greatly swollen, not flat on top ........c..ccevvevviviiniiniininnn P. applanata
6. Lobes short, slightly swollen at top, top sometimes flattened ..........cc.ccoeevveiiecinnnnnn. 7
7. Squamules very small, in places slightly placodiform............ccccovviiiiiininnnnnnen. P. placodizans
7. Squemiiles lurger, never PIACOAIIONN v i 555 s nsissssmsmsnanonsinss s 5555 srssnansiamis P. marginata
8. Growing directly on rock .......c.ccc....... .9
8. Growing on soil or soil in rock cracks attached by hyphae ........................ See H pp
9. Thallus strongly undulating and convex (appearing swollen), margin downrolled; apo
LI T ———— P.ch
sp6
9. Thallus +- flat but slightly undulating, not appearing SWollen ...........cccccocoviriniiiiininnncnes 10
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10. 1 apothecium per squamule, broadly open disk, no cellular cortex .......... P. obscurans
10. Several apothecia per squamules ..................ooeviiiiiiiiiiiiiiiiiieii. 11

11. Squamules undulating, margin notched; many squamules composing thallus; good cellular

lower cortex of palisade cells .. .P.chsp2
11. Squamules not undulating, margin notched squamules 1solated lower cortex of 1rregular
CRILS it P. omphaliza
Phaeophyscia
1. Thallus with soredia, isidia or JoDUIES ..........oviiei i e e 2
1. Thallus without soredia, isidia and lobules ...................cocooiiiii i, 10
2. Medulla brlght red or orange, K+ purple .................................... P. rubropulchra
2. Medulla white .. R |

3. Thallus with erect lobules; upperside shiny or becoming white pruinose in part; underside
whitish toward lobe tips ..........ooiiiiiiii P. imbricata
3. Thallus without 10bUIES .......ccoeiiiiniiiiii e 4

&, Soredis 1sidiold] Or RIANOLAE oo nes 16511 155 ks sommmmsnmmsnns 5 55 5 § SRR D
4. Soredia fine, not granular OF IGIOT cvmessssoncnis s s s smmmemmnes s s i 65 susioss b 7

5. Soredia granular, not isidioid .......cccccoeiviiii i e, P limbata
5. Soredia coarse and iSIAIOId .......eeviiiiiir e e ©

6. Thallus dark to blackish mineral gray; lobes narrow (0.3-1mm), closely
AANALE L.t e P

sciastra N
6. Thallus not dark; lobes broader (1.5-3mm); loosely attached ................. P. exornatula
7. Soralis tatninal; underside WHItS OF PALE cuumemanscrirssx s v sesammmemamsvns s 5 2 5 5 saaamimsnesmmmngs 8

7. Soralia laminal Or SUMMAIEIOAL i..ovemmmmsnmsaammemions 1365 5 55 5 oo sSREREHE 553 5 75 » s Suinsrssinne 9

8. Thallus light gray; lower cortex poorly developed ..........cccocoeeiiiiiininnnn. P. chloantha
8. Thallus dark gray brown; lower cortex cellular ..........c.cccooiniininiinnns P. nigricans
9. Soralia laminal; underside dark brown to black ... P. orbicularis
9. Soralia submarginal, capitate; dense rhizines projecting out along the margins ...... P. hispidula
10. Medullaorange -red, K+ purple S — T ——— 1| |
10. Medulla white .. AR A SR s 8 £ 1R £3 7575 § BBR A RRRSRR S ¥ £5 1 § 3R RaRTEIT G |3

11. Thallus gray or grayish brown; lobes about Imm wide; on bark or mosses .. P. erythrocardia
11. Thallus brown; lobes narrower (mostly <.5mm); on rock ...........cooeviiiiiiiiiiiiiinn 12
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12. Apothecia with lobules on margins; pachyosporia-type spores; distributed more in the
P. endococcinoides

P. endococcinea

south

13. Lower surface white to pale tan; on moss and plants; lower surface pale .......... P. constipata
e 14

13. Lower surface dark brown to black .......c.oovvneieeeeeii i
15

14. Lobes broad (3-7mm), distinctly concave

14. Lobes narrow (up to R1.5mm), flat to more or less convex, apothecia with cortical
17

15: Apothecia AbUNAANT «.cousiuimsuniiissisisiieesss s smmmmnsmemmmmaresssssessessemressrsees B PIINIALIA

15. APOtRECIA SCATCE vocicrerrosisesssnnsessnnsnsmmmmsnsesssemmsnensseeesses

hairs

16. Rhizines white; apothecia with tiny, often downturned, pointed lobules on
P

IMATZINS oetiit ettt e e e et e e e et e e e e e e e P,
trichophora
.................................... P. hispidula

16. Rhizines black; apothecia without lobules

P. hirtuosa
P. ciliata

17. Lobe tips, with fine hairs, lobes contiguous
17. Lobe tips witout cortical hairs, lobes not overlapping

Phylliscum

1. Thallus small(1-2mm), rounded, dark blue-gray, brown or black in color; medulla
10 1< 1) AR P.
demangeonii

1. Thallus larger(about 2cm in diam.), ridged, dark reddish brown; lobes radially dichotomous;
PACEIILE PIBBIIE coomansmsmmmmnenons o5 8.5 €55 1555555 530 anmswasmemasmtsds §§ 5 § § § 45 6565 v ammmsam Db
japonica

Physcia sens. lat.
1. Thallus or medulla K+ yellow; thallus gray; conidia cylindrical, over 4 um .......... Physcia (22)

1. Thallus and medulla K. ..oooeeeeeee e

2. Thallus very closely attached (almost crustose); rhizines few; conidia filiform, over 10

Hyperphyscia (2)

MU s 65 55 6 35 55 SSEERSSIRS 58 5 5 8 ¥ 6 B s P ANRS SRR SRERBRIRHORNR S 5 5 § SRR

2. Thallus more loosely attached; rhizines evident; conidia not filiform ..............c.ccce. 3
3. Thallus usually heavily pruinose; rhizines SQUAITOSe ...........ccecevveviviircieneniennennn. Physconia (9)
..................................... Phaeophyscia (16)

3. Thallus not heavily pruinose; rhizines not squarrose
Physcia
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1. Lobes wath margitil] SHI vouomssmonssiosnns is vn i1 i v sahvnssss mssmumssmubndos s » pbsbmmmmonsmmenemassres
1. Lobes wilhout maareinal BIlia: v-cmamumas 1015 5n0smearamupmioiomaennens d41 34 § srinampenmmpsmmeyonss

2. SOTCAIA ABSEII 1oicsorrysinssoms s mmen e dli e s £ 5545 5/ st s 2 s

2 DOTERE PIOTRINY i sisnnsamannomsins s s 55655 bims b o R RRRS A s & o1 §0imiysrprpsvr S SRR EES

3. Lobe tips helmet-shaped; on trees
3. Lobe tips flat; usually on rocks

4. Soredia Or iSidi@ PrESENL ...cceeuerurririeiiirt e
4. Soredia and iSidia @DSENT .......e.vviiiiiiiiiii s

5. Thallus isidiate, isidia becomming sorediate
5. Thallus sorediate, NOt iSIAIALE .....ovvvveeriecie et e

6. Medulla K-; lobe tipe crenulate; soralia marginal
6. Medulla K+ yellow; lobe tips not crenulate; soralia apical

7. Upper surface with white spots, soralia capitate

7. Lipper Sl {aoe Withiout WHITE BR0ME mirsrmussrsns s o s cafiidtnes s ohiomsssaab s f5 606550 0kbk S bbothistisis

8. Medulla K+ yellow; soralia laminal, capitate .......................coovene.

8. MEAUILA K oo

O

9. Lobes broader; tips not upturned

w2
.4

P. semipinnata
.3

........................................................ P. adscendens
.................................................................. P. tenella

................................ P. crispa

.... P. clementii

....... P. caesia
. 8

. Lobes narrow (0.5-1mm); sorediate tips often turning up ............coooviiiiiiiiinn.n. P. dubia

10. Upper surface with white spots or white pruinose ..........c..cccvceviviiiiiiininnnnn 11

10. Upper surface epruinose or lacking white spots ..................ocovennes

U8 TRl White PRUBTRED ..o R aas ST bbb R T Bt b G A LA OB SRR st bbb s
1'1. Thallus without Whit€ SPOLS ......cccviiiietiniiiii i

12. Apothecia COMMON; ON TS ....ecvevreveeiinitit et P. biziana

12. Apothecia generally rare; often onrock .............cooiiiiii .

L3 DRSNS K soncnsrnmmmvissmsmuinsns iamsns o7 5 455 & s sl OSSR E TR 6K S BRI A RS
15 DIGAOUE B b YBIEIR cenrimasniiestt st it s s tocncst ol ot b S i B A AN & H S NR TR TR

14. Lobes less than Imm wide, tips truncate; thallus fragile ......................

P. knasuensis

.... P. albinea
14

14. Lobes 1-2mm wide, tips not truncate; thallus not fragile SO &

15. Growing on bark; white spots diStinct .............ooviiiiiiiiiiii

15. Growing on rocks; white spots less distinct ............ooooovveiiiiiiiiiiiii P. phaea

16. Upper surface often with lobules ...,



16. Upper surface Without I0DUIES .iuueses s s eaessssmmmmsssmmsmosssnnssscrnsmmmmemmnnsmssessasnorses 17

17. Medulla K-; upper cortex shiny; apothecia more or less blackish to white

DIRREIRRIBE wocsmins 1 & 43 WaUaRRUIMEEBHREASD B § 33 5555 6 MR NS Ak + 2 o tpasasemsmer st & ey AESELES P,
stellaris
17. Medulla K+ yellow; upper cortex not shiny; apothecia epruinose .................... P. hupehensis

Notes: There are still four species in Wei's book excluded from this key.
1. P. nipponica Asahina has both cortex and medulla K- according to the original description (Jour.
Jap. Bot. 21:6-7. 1947) so it belongs to Phaeophyscia or Physconia.

2. P. obscurella Magn. has K- cortex and brown soredia (Magn. Lich. Central Asia, p59-60. 1944)
so it is Phaeophyscia or Physconia.

3. P. caesiopicta has K+ cortex and K- medulla and a brown hypothecium, on rock and is a
Dirinaria. (also listed there by Wei)

4. P. stenophyllina Jatta has lobes white, rhizines black, apothecia brownish black but the
description is inadequate to put it in the key (Jatta, Nuov. Giorn. Bot. Ital., nov ser. 9:473.

1902).
Physconia

1. Soredia or 1SIdia PIESENT ......ceciiit ittt 2
1. Soredia and iSidi@ @DSENT ......eecveiiiirit e e eerniinnn, O

2. Isidiate sorediate; underside WhitiSh ...............coooiiiiiiii i 3

2 BOTOTAIE 000 0mmmmin 436053 855095 40.3 A9 S AR oo €58 4 68 8 21 5 = 2 msmsmsmomemersnssn o & 8 o # 2 0 mpresmmammevamwen: O
3. Rhizines black and long; thallus with lobules, loosely adnate ............c.ccccooveieieninen. P. grumosa
3. Rhizines whitish and short; thallus without lobules, fairly closely adnate .................... P. grisea

4. Underside whitish at lobe tips; lobes in central parts ascending with lip-shaped

10 -1 - R P. perisidiosa
4. Underside black or brownish at lobe tips; lobes in central part not ascending with
Tip-BSADE SOPAIIE . .o s o v s musmmmmmsrimmmsnas vns s 5 55 5 5 45 5y GARMPSURSESEN 56 §4 53 HERHESHABHRRINAEH 683 5
5. Soredia yellow; medulla yellowish, K+ yellow .............ccooooiiiiiiiiiiinnn, P. enteroxantha
5. Soredia bluish; medulla White. K- ...ooooooiiiii e, P. detersa
6. Apothecia without lobules on margins but with white pruina .................. P. tentaculata
6. Apothecia with lobules on margins ................ocooviiiiiiiiiii e ]
7. Underside white; thallus small; lobes narrow .........ooovviiiiiiiii i P. venusta
7. Underside black; thallus middle-sized to large; lobes broad ...............cooooiiiiiiiiiiiiiinn 8
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8. Mainly on trees; lobes tending to be convex; thallus large ..................... P. pulverulent
8. Growing on ground; lobes tending to be concave; thallus middle-sized .... P. muscigena

Pilophorus

Modified from Jahns (1981)

1. Horizontal thallus an pseudopodetia clearly sorediate; pseudopodetia unbranched, at most 1 ¢cm
high; apothecia without columella ...............................cccceveieeeeee.n. P cereolus
1. No soredia present, at most slightly granulose ................cccoooiiiiiiiiiiii e, 2

2. Apothecia elongated (at least twice as long as broad), gradually tapering to

pseudopodetium at base, pseudpodetia unbranched .................................. P. clavatus
2. Apothecia globose or several in a cluster, abruptly j Jommg pseudopodetla pseudopodetla
frequently branched .. SRR SRR AR e a s srsesiens D AGICUIATTS

Note. The report of P. cereolus may be in error and needs to be confirmed.

Platismatia

1. Thallus With SOredia OF ISIAIA ...vveeeeeeee ettt e e e e e e eeeeeereiiinns 2
1. Thallus without SOredia Or I1SIAIA ..ovvee. e e e et aaeeen 3

2. Thallus isidiate, lower surface black, distinctly with white spots, only upper surface
reticulately ridged ... .. P. erosa

2. Thallus sorediate, soredla in part 1sxd1ate Iower surface brown to mottled whlte and

brown, without white spots, upper surface plane to ridged ........................ P. glauca
3. Lower surface black, distinctly white-spotted, only upper surface reticulately
PHBBBHL & suncnint m s smumminn wocoosssans sommmvmn i iase s s 3es sevesis 3 sy 5 A S AR VSN P

formosana

3. Lower surface white and black or brown mottled, without white spots; apothecia common;
medulla P+ red

........................................................................................ 4
4. Thallus with sharp and distinct ridges; medulla only contains fumarprotocetraric
Ve T0 N D P T S YO S e S PO Ve OO P T P
lacunosa
4. Thallus without sharp, distinct ridges, mineral gray to whitish, suberect;
protolichesterinic acid also present in the medulla ............................. P. tuckermanii

Pseudocyphellaria ‘
I. Algae preen: EHOIlE YEIOW oo sussnmsumnsmmmsmmmmmruamssn o s sssksamsvernessspssasesssesiymmess &
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1. AlZAC DIUE BYEON ...oivrsvenisnmssmssssesssnsmssmsmnsnnarisnonnsnsssssesss sesswammnnusnnssssssosssnssnssasmemsesss 3

2. Soredia present, yellow, marginal ....................coooiiiiiii i, P. aurata
2. Soredia absent .........cccceeceeiiiiiiii i e e Pl berberina

3. Pseudocyphellae yellow, soredia yellow, marginal and laminal ................c..c..co........ P. crocata
3. Pseudocyphellae White .........ccccccoiiiininiii e &

4. Soredia & isidia absent; with marginal lobules .............................. P. cinnamomea
4. Soredia or iSIdia PIrESENT ......c.ovviiiiiiiiie ettt et D

5. Upper surface with pseudocyphellae; isidiate; medulla C+ pink ...........cccccovneee. P. argyracea
5. Upper surface without pseudocyphellae; sorediate; medulla C- .............ccooevvevvenenee. P. intricata
Psoroma
1. Thallus foliose, with marginal lobules; underside brown; on bark .................... P. sphinctrinum
1. Thallus squamulose, without lobules; underside pale ......... .cccocoveviereiniiiiiicieieee. P. sinense
Punctelia

Upper surface with white dots

1 Thaling Bidate: 03 Toll csonmmmarsnsmsmssismmmprr st st s sissasmamiaas D TIMeSH
1. Thallus SOTEAIALE ...eveeieeeieee e e e e e e e e e v 2

2. Thallus brown below, with reticulate white spots above; on bark; C+ red

(BYTOPROTIC) ottt ettt e et ettt
.. P. borreri

2. Thallus pale below; on bark and rocks ..............ooveiviiiiiiiiiiiiiiiiiii, P. dubia

Pyxine

I Thallus:SOTediate DR IBIUTAIE: m et m i s s o5 et oo et e B e D e A S AR A a5 R A e S o e 0
L. Thatlus non-Soretinte, DON-TSITIALS .....v oo iasvessnimmoiihd i b6 imihbneb e komommes s nnssmasmosmmmarns 8

2. Isidia; tips of isidia breaking into soredia; medulla yellow, K- .................. P. coralligera
2. 0nly SOTedia PreSENT ..c.eevneteetitit et 3

SIMBAYIEE GEIMOMW . cosiimivinsins s s smmuemsmmnnmssnss 5.4 56 £66s RESHIPRRUATRAIEEEIARS S EINGRNGP IR T
3 MEATIIE WHINE s somssamamssassnsmmeam s ot s LEE A B IRRIHHGH A AR RSP RIA S F 44 S B SRR SA S A ahriRasainins )

4 Medulla K+ yellow upper51de with spotted PRI 2o 000 5 g0 amwnpseansaishss P. sorediata
4 Medulla K- .. b TR AR L LA D R s B S R AT L SN ATEA RS AN A VAN TR
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5. Rarely spotted pruina; soredia granular; lobe margins white maculate ................ P. subcinerea
5. Pruina continuous; soredia granular, marginal, linear ............................... P. connectens
6.Thallus pruinose, soralia punctiform, closely adnate ............................. P. cocoes
6.Thallus epruinose,soralia not punctiform ...................ooooooiiiiiiii i, 7
7.Soralia laminal, soredia fine and powdery, lobes 0.3-0.7mm wide ........................ P. copelandii
7.Soralia marginal, lobes 1.25-1.7S mm wide ..............cooooeiiiiiiiiiii, P. limbulata*
8.Medulla yellow, apothecia numerous, black disks distinctly raised ............ P. berteriana

8.MeEdUIIa WHILE ... e e i 9

9 Medulla K+ ..o s, P Margaritacea
OMedulla K- ...ooovveiiie e e 10

10. Thallus tiny, lobes 0.2-0.5mm wide, apothecia 0.4-0.7mm across ......... P. microspora
10. Thallus small to middle-sized, lobes 0.5-1.4mm wide, apothecia 1-4 mm
T (01 RS P.philippina

* In Wei's book P. limbulata and P. subolivacea are the same species. However,
according to Zahlbruckner (1930), P. subolivacea is non-sorediate and thallus color is more
or less olive; but as Muller (1899) described, P. limbulata is sorediate on lobe margins.

Relicina

Usnic acid in cortex; thallus foliose, with bulbate cilia along the margin, lobes linear to sublinear,
grey, greyish brown to yellowish.

1. Thallus isidiate or iSIdIate-10DUIALE ..........viiii e 2
5

1. Thallus 1acking iS1A1a .......ecveveene e e

2. Isidia distinct, cylindrical .........oeee i 3

2. Isidia becoming lobulate .............coooiiiiiiiiii i, R. schizospatha
3. Lower surface pale brown; thizines SIMPIE .ocvvmmovns nenseses s sssssmvmmmsmnnsnss R. sydneyensis
4

3. LOWET SUITACE DIACK vt e ettt e et e et et e e e e e e e e e e eeereeeeereeeeneens

weer.... R, abstrusa

4. Medulla Kt 1€d ..o,
..... R. planiuscula

4. Medulla K- oo

5. Lower surface tan to pale brown; rhizines simple ..o R. limbata

5. LOWEE SUTTACE DLACK ..o e e e e e e

6. Medulla K+ red ....cvoeeviiiiee i i iiiiii i e e e e R SUbabstrusa
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' RHIZOPLACA

T, Apothecia pink; thallus strongly umbilicate ------------- R. chrysoleuca
1. Apothecia greenish yellow or tan 2

2. Thallus stipitate Lecanora opiniconensis
2. Thallus umbilicate : 3

3. Thallus blue below at nargins, more umbilicate, monophyllous :

: R. melanophthalma
3. Thallus tan below, more monophyllous ----------------- R. subdescrepans




6. Medulla K- ... e e T

7. Apothecia present, coronate; lobes narrow and appressed, 0.5-1.0 mm wide ........ R. relicinula
7. Apothecia ecoronate or lacking; medulla P+ orange red; fumarprotocetraric acid
PRESCIL ¢ ocuicmsmsssurmsinin s 518 55t wisarmssrsssos oo o R 5.8 018 8 F O SRR 70 8§44 35 STy E.
malesiana
Rhizoplaca

After Wei, 1984

1. Disk greenish, green-yellow1sh brownish, dark brown to black, but never orange . P—

1. Disk orange ... i B hrysoleuc
2. Disk brownish, but never black; thallus below coarse, containing zeorine ...... R. peltata
2. Disk greenish, green-yellowish, brown to black; thallus below not coarse; lacking
ZEOTII 1ottt et e et ettt e e e e e e et 3

3. Thallus polyphyllous, cushion ...............cooviiiiiiiiiii e, R. melanophthalma

3. Thallus monophyllous, peltate .............ooviiiiiiii i, R. huashanensis

Sarcogyne

Modified from Magnusson (1944)

1. Spores cylindric, 5-6 x 1.5-1.7 um. Apothecia dispersed, 0.5-1 mm, pitch black, margin thick,
smooth, prominent. Only exciple surface dark reddish brown ....................... S. picea
L. SPOTER SIHPBOIE «.oonmssumiommenssnnmnesnnsneomns s am s sy sss s osmma s v AR SRR B

&, BTIOHTBEIG DTSR ot cons antansas sttt Loty KEFp 3 B F 205 e RS S PEEI P T RErets  ™ Pologny v
3, PAISEIR IO FIPTOEE: 4y 0755000 85004 KL P RN BN i i 3 b PR # SR P ARER U1 T

3. Exciple colorless. Epithecium brownish yellow. Spores 4-5 x 2-2.5 um ............... S. gyrocarpa
3. Exciple surface blackish brown. Epithecium black. Spores 5-7 x 2.5-3 um. Apothecia 0.5 mm
QIAM. e S. sinensis var. complicata
4. Apothecial disks or margins pruinose ..............ocoeoeviiiiiiiiiiiiiiinnn S. regularis

W APTHCTS YIOT DIVINIOBE nuncosainusnsnns » gasssms s asasssems shos ws vs s FHE RS NRREHo0E S osToma7Ess 13

5. Apothecia 0.1-0.35 mm diam., scabrid or umbonate. Exciple surface blackish brown,
carbonaceous. Epithecium blackish, carbonaceous. Thallus areolate or absent. Spores 5-7 x

2.5-3 um .. .. S. sinensis
5. Apothecia 1-1. 5 mm dlam umbnllcate Excnple pale EpltheCIum yellownsh brown Spores 4-5 x
Led I v corue ssommemmnunmerne s s vynssasyasicammmies srussususbii $9§ 43455 A4S R PRI o 1 1 iy S. solitaria
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Note. Some of these may belong in the genus Polysporina.

Solorina

1. Apothecia flush with thallus, not sunken; 4nae .................coooviiiiiiiininnn... S. platycarpa
1 APOHIECTE BUNKEIL .....ovevinsvisisisistmmsmmmmibsmiissnie s oo s anys ss 0395835 mnssesmnmins s sk s S5 e uaeEERnmr TS Swrsese i

2. Thallus coarsly granular; asci X NA€ ..........ccvvvviiiiiiiiiiiiieiiiiiine e, S. spongiosa
2. Thallus continuous and SMOOtH ......cccceviviiiriiiiii e e 3

S BRI 1l i i me oo A K e P i e s A S e Tecriar s T SOER
3. ASCI With 4 OF 8 SPOTES ..veviiiiiitiit it e eereesssessensenseesies &

B PABCL WALHY 4 SPOTES vvssvammmnsmusnvmnn sws s 5.8 s 45 5vh 30 s dmassanmsshimsessmsass e B3 SA0CHLA
G- ARG With 8 SPOICE escccmerss s o is s insnsnovmimssnsnssimsoniiness § 4 453 snsasrsmsssrmnsais s OCIOSPOTA

Not included: S. sinensis

Sphaerophorus

1. Thallus hollow in the center, dichotomously branched, branches cylindrical; sphaerophoric and
stictic acid complex present; apothecia absent ...............ccceceverreennn. S. diplotypus
L Thinllus solid In thie COMEEE .umrosmmmmmmsinsssssiss ss 6555 avamsiassssssmss s § k4 S mmsatas e &

2. Thallus flattened, shrubby branched, without isidia-like lateral branches; on bark of
111 P SO R Bunodophoron melanocarpus
2. Thallus cylindrical at the base, though more or less flattened in the upper, with isidia-like
lateral branches; ontree base ..................ccceviiiiiiiiiiiiiineee. S, formosanus

Species not included:

S. digitatus
S. taiwanensis

S. yangii
Sporastatia
1. Thallus pruinose, without blackish prothallus ...................cooi S. asiatica
1. Thallus not pruinose, with black prothallus .................c.oo S. testudinea
Stereocaulon

L. THAIIUS SOTEAIALE .vveeeeeeeee et e e e e e e e e e e e e e e e e e e e e e et e e e et e e e e e e eeesirereeens 2
1. Thallus NON=SOTEAIALE ...vveeeieeeeee et eee e e e e e e e e e e e e et e e e e e et e e e e e e e et e e eesianreeeeees 3
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2. Pseudopodetia short, less than 2cm tall; medulla P+ yellowish; primary thallus

T2 ) R A S. pileatum

2. Pseudopodetia long, 3-9cm tall; medulla P-; cephalodia sacculate ....... S. sorediiferum
3. Phiyllocladia apical, Toliose or digitate SGUANINIIONE ic.:xessmmescansmrassss s vsvsumssnsvsssmssssssaies 4
3. Phyllocladia lateral, not foliose or digitate SQUAMBIOSE ......coucssssnsessos cnnnss srmsmnavessnssresss 5

4. Phyllocladia foliose, more or less lobed, large, 5-8mm long, 3-5mm wide ........... S.

apocalypticum

4. Phyllocladia digitate squamulose to foliose, smaller ............cccccevuinnens S. foliolosum

0. PRYVHOCIAAIE P 160 .......vovesicrreonsonssssesssonoss sanmsnpsmaetiissdnsasne s sossonisssssons sernsyssurnviron (0
5. Phyllocladia P+ yelloWiSh ....cccoeoiiiiie e

6. Cephalodia protosacculate, small; pseudopodetia 2.5-7cm tall, simple or irregularly

branched; phyllocladia numerous, cylindrical................ .. S. pomiferum

6. Cephalodla sacculate to protosacculate; phyllocladla cylmdrlcal to

TIPSR s msnmiosommonsacssmminss i et 9B A YR R SN T8 550 BRSSOk
7. Cephalodia sacculate; phyllocladia up to 2mm long, usually unilateral ............... S. piluliferum
¥: Cephinlodia saccnlate 1o ProfOSABRUIRIE ......vimusavissssmmnis sisssssmpmane e vaamamasss vorsiniseisonies

8. Phyllocladia short, cylINdrical ........ovvsensessnsssssenmsnsssnsssnvanssnsonsmaesss S. japonicum

8. Phyllocladia flattened at the base, granular towards the apices,

SQUAMUIOSE ..ttt ettt e et e e ettt et et e e S.

vesuvianum

SePssidopodatin With TOMSIIN +.mmmmmsprven ons vmysapins bobasns st osapumnss s san o s s 14
9. Pacudopodetia WIthOUL TOMENIIN ...coovrvreassssiisrsnsissonsasmmosnns s ss nsessinssasssornensensasssnsses 12

10. Apothecia terminal and large; tomentum thin; phyllocladia all cylindric-coralloid . S.
dactylophyllum
10. Apothecia lateral; tomentum thick; phyllocladia digitate or palmate ................ 11

11. Cephalodia large and black; tomentum more appressed ...........cccoocevviiiinnens S. myriocarpum

11. Cephalodia small, concealed in the thick tomentum .............................. S. tomentosum
12. Pseudopodetia short, 1638 thatk 2610 Gl w.cos0i00smsssmsmanemsiinssssimasnaminsmenssenes 13
12, Pseudopodetia lorig, more than 3em 1all ......coocimmeiciiessinmmorpenconniosis sosssssvenss 17

13. Primary thallus persistent ...............voviiiiiiiiiiiiiiiieeiiee e 14
Ll g AT DI R S-S OO IP— .

14. Phyllocladia digitate; cephalodia dark brown, concealed in the scale-like primary

thallus; 0N SOOIl ... vv i e S. condensatum
14. Phyllocladia short, cylindrical or verrucose; cephalodia grey to brown, lateral and
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15.
15.

17.
17.

19.

19.

21,
21.

23:
23.

RIS OO PORK oinii0005 500 smmmmnmmnin amibas o5 o5 53 F605 5 5350 S5 TEEmaR SR I»SHERS S. octomerellum

Phyllocladia digitate ... ; AR S 4 54 b S e s e 8y SEVICEIT
Phyllocladia granular to cylmdrlcal OF VEETUOOBE vosssasmmmnmassssnis s 555300 mmmsonas $55 § § agsies 16

16. SpOrEs BBt ... i s s sannsmmsmmnninnssasisass s 11 s34 nssasmuesmivsassimeress By OCLOTIIGOUM
16. Spores 40 COUEA uwviissisiinnsssninasnsssmmmmmmunsanesiss s 455 memanies O YErruculigerom

Phyllocladia granular or sQUamMUIOSE .............ouvviiiiiiiiiiiiiiiiieieiei e sieseennenen 18
PhyllocEadia papitate or eYHNOOCHA] .o immmisminmmcscaiiss s b sos ddnssssmnnsss oo snansssaionssn D1

18. Phyllocladia granular; apotheciarare ..............cccoovviiiiiiiiiiiiii e, 19
18. Phyllocladia squamulose, apothecia common and lateral; cephalodia

R s s 5. e I B P U R SN N A S S BRI S
sasakii

Phyllocladia becoming flattened at base; cephalodia black and usually small; on
s N SO -

alpinum
Phyliociadis not becoming flattened At BESE .....ccses sssssssmaviisssssnsss v sevnnorssnsasammsnss 20
20. Cephalodia large, black; pseudopodetia curved ................c.coovnnnne. S. fastigiatum
20. Cephalodia small, numerous and spherical; pseudopodetia not curved ...... S. paschale
Cephalodia sacculate; apothecia terminal ...............oovveiiiiii i, 22

Cephalodia Granular ...........ooeiiiieiiie e e aeeees 23

22. Apothecia terminal on short and lateral branches of pseudopodetia ... S. massartianum
22. Apothecia terminal on pseudopodetia; phyllocladia cylindrical to cylindric-coralloid;

O BOT] osivivmensansmn o 53§ 56305 mmmeiems £ #5555 5 5 455 S 00 ABEETErivsdis £57 v 44 woion S. ramulosum
Pseudopodetia pendulous, simple and grey ...............ooiiiiiiiiiiiiii S. pendulum
Pseudopodetia erect, shrubby with much branches .................... 24

24, Lower layer of asci colorless .........o.ovviiiiiiiiii S. exutum

o4 Lot Tayer of 8561 BEOWR ...commusnnenvrnnssinmvrsssassmenesonnsnes s s amsssencass Ny SIEENN

Sticta

BT BRIRR BUGHIE ... ccsimmicricoss om s as stomammemsmamen s nsmiioachat B 3555 45 SRR TRE SR ST RS
B, THBIUE BODSSEIPIIALS ....coonvisonririnsrornrsnens sy vesmamnsamsos sobsonssiss sssmms 43 s rmssssssspissesson |

2. With isidia or marginal 10bules ..............ccooiiiiiiiiiiii s 3
2. Without isidia or marginal lobules ...............cooooiiiiiiiiiiiii i

3. With marginal gl@;xmules, green algae, medulla C+ red :(;1 praetextata
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4. Lobe margins with dense black hirsute cilia ...............ccovvviinnnnn. S. duplolimbata
4. Lobe margins not hirsute; isidia teretiform to glomuliferous, marginal to submarginal;

SRR OB 1o L cnvermmminadne s woled s s sanna's spava sk wenionw 54 sedsinsseinims SuiBLEUINES
uoynedoAxg

5. Thallus repeatedly dichotomously branched, lower surface lacking tomentum ..................... S.
neocaledonica
5. Thallus not dichotomously branched, stiff, fan-shaped; lower surface with tomentum ........... 6

B LODEE BRIOWN, SoBMI WIIE. .. 165500 cs iinaensbs vnnnses o da ronsvanbesss vonmiaviinorecis 35 QERCING

Gl ONESSUET ML STMENINIAC .. .o o 5 16 et g fo s S it ors iy ek 5 b 00 smiato bt S. flabelliformi
wsd, E;iOlB!a

T 10alius sobediate O SIdIALE ...ocoivirrmmseriorererionsisiverasassssnsmsaisanessvn
5 1 TN0S TRCIRE SOTedin OF IO .......coocoovverver i arersisminsnsinsinmintionss s s o0 nsdssbsnsssssnsssiress 13

R RIS RRIAIALE .. ..o s b crmsinnnmrsassnnin s v 6 04 5 0 s amsemm e e v 4 o4 s e A S s ey g o
O N T YT v S N e R S SR SO O PSRN Bhes oo b S W 1 |

9. Thallus with globose marginal lobules on margins and surface, fan-shaped, lobes round; B!p!oeg

ol T T e S S S s O e S. submarginifera
9. Thallus lacking marginal lobules, not fan-shaped ...................ocoiiiiiiiii i, 10

10. Upper surface smooth; isidia only marginal; exciple proper ..................... S. weigelii
10. Upper surface scrobiculate; isidia abundant over upper surface, digitate or
coralloid-branched; exciple thalline; thallus monophyllous, more or less thin or E[I[Q[dSV
EEEIIMRIIONS ...ivuvvconsibssnsconnvaiivnssnes s mbasasiabssasssnsrasanssonsesssinnssansnoaiBtor Vot Il |

S. fuliginosa

11. Medulla KC+ pink; thallus with dense tomentum ..................cocveiiiinn, S. formosana
I e G T D o S T T B SR O C S M he A T 0 O RO o) ) S | )

12. Soredia yellow; with cyphellae ..............coceviiiiiiiiiiiiinne, = m&!&@&&ldeuv

12. Soredia not yellow, granular to isidia-like, marginal; also with cyphellae .. S. limbata

0 e SRS SO0, SRIBIRE (conmvavinmmvvsssmenssesbsnis dhsass o5 svansastisesssn s i dhvoicheesns BB
FREEIDeT R TNCS Bt SOOI, THOL SRR «icicvmminiensrmsursisnsnsnesss mvmamaisihs e s sos sy aarmisenss 16

1 Ml KO PNk 10 PO «.ciovnme b cssinssiniiii s i ssnsnsamaivnosisos oy e
BEERNIRIRIE B i itonvin i it s s s vt i i 8 4 ¥ AP a4 5308 SR

15. Thallus sinuately lobed; apothecia large, thalline exciple acicular; cyphellae saucer

BIIIERE . ooois v 6 5.0 54 AR P RRBRS € 4 £ 5 4§ 53 o5 SHRARRIERERGVMBARE £ § 5 15 8 SHMNERAS T s S S aie S.
henryana
15. Thallus laciniate lobate; apothecia small, exciple not acicular; cyphellae
RRMBPRRIIN] .o ecovinias s ¥ 50m Fnaitsmnvmsiia § 469505 5 § § 455 53 KBS RRRREARANRRE RN 74 ![Q[u AP dOlHB[IV

S. sinuosa
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Acarospora
Allantoparmelia
Amandinea
Anaptychia
Aspicilia
Bacidia
Biatora
Bryocaulon
Bryoria
Buellia
Calicium
Caloplaca

Candelaria
Candelariella



16. Thallus marginally granulose and tomentose; cyphellae saucer shaped; thalline exciple

T T PP e S. platyphylloides
16. Thallus not marginally granulose or tomentose .................ccovevinnnnn. S. wrightii
Strigula

Modified from Santesson (1952)

1. Lobes or margin of thallus bordered by a thin, black line; perithecia 0.45-0.7 mm diam. Spores
usually with acute ends and constricted at septum, 14-22 x 3-5 um. Lobes almost
VB, ccisnmmesn e e oA SR R B A £ T BTN S ¥ PR HaRAEtS )

melanobapha
1. Lobes of margin of thallus not bordered by black line .......covivsinsasemsiessvinivosssrosasasms 2

2. One spore cell considerably larger than the other. Thallus rather thick, usually pale
bluish green. Perithecia partly immersed in thallus, lacking pale, radiating

DHMEE o smsmsmnmnsipivns g his S5t b o S A 8 8 SRR AT SIS 6 KR § SRS R S
subelegans

2. Both spore cells about equal. Thallus bright green to grayish green, no bluish tinge.
Perithecia at least partly covered by thallus tissue. .............cccooiiiiiiiiiiiiin 3

3. Perithecia 0.25-04 mim diain. cociaemves iossss siminssssmmsmssnesimes esossns sanwswessesssvs: Sy SIPANS
3. Perithecia 0.5-1.1 1M 8, .ccnmsmasmmmmmniossins issinsssins sassansmssavss smsmossss. s MNOCLOCAIDE

Sulcaria
1. Thallus short and broad; apo cOMMmMON .........ooiiiiiiiiii S. sulcata
I. Thallus longer and narrow; apo rare or absent .............coooviiiuiiiiiiiiiiiiiinieini, S. virens
Teloschistes

L TR AIUS SOTEHIALE oo rogessrs s arvns § 551515 reterormresmtormmmsssniassssiaiaisceisinsd a8 SRS A HAIHER TS G0 T8 5 R SEs s e TS Shraian 2
L T NAIIUS THOE SOTEATATE cani o sesenssiomissine o5 srnisincs sremarsrmmosssosommmsesmsesessinrsiiormiashibebis o/s s STeliatassi s i S SRS SR RT3

2. Growing on ground; no hairson lobes ...............cccooiiiiiiii, T. flavicans
2. Growing on trees; hairs on lobes ...............oovviiiiiiiiiiiiiiiii T.chsp.1
3. Lobes with abundant long OIS .ccnsussmmmsmimammesssssssmmmmsnnssesiesssa s T. exilis

T 70 o TR LA L1 4 1o 1A £ o) o 8 KPR

4. Lobes broad and inrolled; tips coarsly granular, veins inside ................... T. lacunosus
4. Lobes short, thick and broad; many bigapo ............ccccoviiiiiiiinnn T.chsp. 2
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|
Notes: Sp2 may be brevior

Thamnolia

1. Thallus UV+; cortex K+ yellowish, P+ yellow; thallus deeply wrinkled ........... T. subuliformis
1. Thallus UV-; cortex K+ deep yellow, P+ orange red; thallus usually smooth .... T. vermicularis

Thelotremataceae
1. Exciple carbonized, carbonized columella often present, periphysoids absent ....... [Ocellularia]
1 EXCIPIE RO CATUORIZED, 10 DTS CHIDOTHZON ©... o ... rerneetenitassans ronsnonsonssssassnmssnsrsiion 2
2. Columella present, no periphysoids ............ccoovviiiiiiiiiiiinn Myriotrema album
2. Collumella absent, periphysoids present ............ccoovviiiiiiiiiiiiiinninnn. Thelotrema

Note: Myriotrema album is listed as Ocellularia alba in Wei (1991) but Hale (1981) places it in
Myriotrema.

Thyrea

1. Thallus with white powder in the upper surface, brown or dark green; isidiate; 8 spores per ascus;
spores 9-14 x 5-7u; on calcareous rocks .. PR .. T. pulvinata

1. Thallus without white powder in the upper surface black asci polysporous spores globose, 5 u;
on non-calcareous rocks on river banks .. .. T. hondoana

Note: T. mongolica not included: 8 spores per ascus; spores subglobose, 9-12 x 7-8 u; not
isidiate?; on calcareous rock

Tylophoron
1. Thallus C+ red; ascocarps .6-1.2mmdiam. ............ccooiiiiiiiiiiiii, T. protrudens
1. Thallus C-; ascocarps 0.4-0.8mm diam. ..............ooooiiiiiiiiiiiiiii, T. moderatum
Umbilicaria
Adapted from Wei & Jiang, 1993
1. Thallus with rhizﬁnes @l ot ey | R SR IRRNPTPHDI I SR ——— 2
1. Thallus without rhizines, occasionally with sparse rhizines........................... 23
5 ADRBERN Iy DISOHE . c...oomminvmsemssnsmnssumsmnsssmss 515 s sevusanmenichon s v o reievuiit
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2 Apothecia usually absent .. ..ot cic s il sas iove psapssrscssssss 1 s siiseswes 11

. Apothecia with gyrose disks .. SRR S ST
. Apothecia with smooth disks havmg sterrle columns or ﬁssures ........................................ 14

4. Apothecia immersed to adnate, never Stipitate ..................o.oiviiiiiiieiiinein, 5
4 APDIECIA AANATE 10 SHPIIIIE ..covonmsmsimsnsasmmssii s asies i 55 asampsmnsmuns ss o4 5 sommimsbamins

T RS R e N O R St 1 WS S OO

. Apothecia irregularly triangulate to quadrilateral, usually on trees, lower surface black, with

kinky hair-fine and richly branched black rhizines ..................................... U. yunnana

6. Rhizines cylindrical ...................... S
6. Rhizines absent or very sparse and short stubby, llgulate 1rregularly paprllate
o AR R e AR LR TR 6 R ST ey TP U. tylorhiza

. Lower surface of thallus black, plane, with numerous rhizines of short, very thin and simple

QO e s ¢ e e R £ 4.5 1.8 RS 5 ST R RSN Rtk 5 5 b b hiidiscastor et U. badia
. Lower surface of thalus pale, bullate to lacunose, with sparse rhizines ....................... U. herrei

8. Apothecia stipitate (lower surface of thallus light colored to pink, with rhizines of same

A el S R SRR U o e o AR L0~ L s S0 U. cylindrica auct.
LR T e i SO S S SR Y R e A R A

. Disk margins with lots of perpendicular and slight cracks; lower surface of thallus brown,
weakly granulate like that in U. rigida, without or occasionally with individual
rhizines .. RS PP ST S |

pseudocmerascens
. Disk margins without the perpendicular cracks ...............coooooiiiiiiiiiiiii 10
10. Lower surface more or less granulate to VEITUCOSE ........evvevivririniirinininnnn, 11

ML B p T 00 fm Y gy 115 T o ROt A T i N 1< SR Sod e IO NS o

11. Lower surface strongly granulate to verrucose, with sparse and richly branched rhizines, dense

T e RS e S SR M SN A ¥ U. subumbilicarioides
11. Lower surface weakly granulate, with dense rhizines .............................. U. thamnodes

12. Lower surface with rich and black brown rhizines, ascospores simple and

R v & 11 1 p e o eshn a2 53 222 BERR SRSt o 14 £ 4 ¥ B PR PR YR £8 5 43 ¥ira ey u.

indica

12. Lower surface without rhizines, or occasionally with sparse or individual

T AR NCATI NN Yo SSNBRERN (ST OB SO St TS PRV AR NI

..... 13
13. Lower surface of thallus red-yellow to purple-red ...................coeiniee U. hypococconea “7yr4e
13. Lower surface of thallus brown-gray to black-brown ....................... U. proboscidea auct.
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15.

13,

16.

17,
17.

19.
19.

21.

2k

23.
23.

14. Disks usually plane and smooth and sometimes with a single fissure .......... U. virginis
14 Disks with columns orfissores. o e i avnanninian i 18

Disks with fissures, upper surface of thallus elevated, with folds and weak ridges in center,
margins laciniate; lower surface dark around umbo, without rhizines, usually near margin
with individual gross bristle like rhizines, along perforation rim often with individual flat
o3 Ed ] Lo b AN R Ul e MORC i R EAOR R 7 I S0, S U. formosana

Digks With domed COIUMDS ...ciiasiiresrserssinnsrssensmaumnponsssnss sssssvessnsussassansssassasses 10

Upper surface of thallus without conspicuous ridges and folds in the center; lower surface
black, partly densely rhizinous .. .. U. spodochroa
16. Upper surface of thallus w1th consplcous rldges and folds in the center lower surface
pale gray to rose-colored with concolorous rhizines, ascospores simple and

FIUBMIIE .o corinnias s s n g At 4 B85 RS 5.5 A B FE BB R RS SRR 58 SRR HE s 3 & & Feiesd Al
altaiensis
Lower surface of thallus black .. .18
Lower surface of thallus brown w1th some rose color w1th long and tthk rhlzmes of the same
color as the underside .. ... U. hirsuta
18 RBIZINES CRPIALE .oiisoness s o s ernssuumnennss breosssienpiess io s 4 sisis i W tylortiza
- gE R O T AT SO O E SRR SR LU GRS —————
R E I BISOEHOT . oo issisisdinmsnmnnsians 685 4§ 5 4 d4b Pt nos potless s s's be 2 bpannnssssassssvrcs Al)
BT S ]y IERIEIIL o i i0n i si s niai e nadmasbb i s s 438 S PR n A P ensbbessatasbisisss B 1
20. Rhizines numerous, very thin and short, richly branched; thallus weakly leathery; upper
surface red-brown and dull .. e i .. U. esculenta
20. Rhizines sparse, richly branched thal]us CUSthl’l shaped thm membranous to fragile;
upper surface brownish dull to subshiny ................................. U. caroliniana

Rhizines long and thick but swollen on the base caused by covering with black thalloconidia
and/or mixed with stubby ones covered with thalloconidia; upper surface of thallus without
SORMIES GUOMECIIRNEIEE ... . i on .+ 4 4 wuinmmn bis bt son 8 4 s Brsatarads U. vellea

AT T T R g ] e ARSI ol Ll SRR 5 M L VRIS LI

22. Upper surface of thallus Wlth squamules, lower surface lacking thalloconidia;
IREIBLAR COVTORE .. o ixi b s onssamonimnn's k50 s o6 o iy ey ARAREG L 1o o i wbnepiu uis U. squamosa
22. Upper surface of thallus lacking squamules, lower surface covered with thalloconidia;
apothecia with disks having columns or fissures, rhizines gray-white to gray-brown, not

SWONETEONINR DHSE .. i bussarsivns s or s s 5454 sabimnsinsate o 1o G D emvens U. aprina
Lower surface of thallus with lamellae or trabeculae ...............coooviiiiiiiiiiiiin 24
Lower surface of thallus without lamellae or trabeculae ..............ccoooeviiiiiiinn 25

24. Apothecia radially gyrate and lack a common margin, thallus foliose, over 3 cm

S R Cer SRR SNCLIE 0B S S U.

muehlenbergii
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29 Apothecia with gyrosE dIaRe . L o RS N s U. torrefacta

B3 LJppersuctace ol thallus sl BOlAS L. . . i T inei s sresuer st v smsscsnssestsnenc DO
25. Upper surface of thallus without folds ........c...covuvieniiiniiitiniieiniiisvenin s seensrsmnes 31
26. Upper surface of thallus with elevated ridges and folds in the center or only irregularly
rugise or strongly vermiform .. % YN,
26. Upper surface of thallus w1th ﬁne retlculate folds ........................................ 30

27. Apothecia with disks having columns or fissures, margins of thallus irregularly laciniate, often
perforate and with bristles marginally and along perforation

formosana

27. Apothecia with gyrose disks .......cccoeuvviriniiiiiiiiii e, 28
28. Upper surface of thallus with cap-like elevation in the center covered with white
INREEINIAI b1 530 s 4 ¢« nd mnmnmincsivn Brinadun s wre ngaraba bk s s s €54 § w558 U. proboscidea auct.
28. Upper surface of thallus without white pruina .................cooooiiiiiiiiinn, 29

29. Apothecia usually absent (lower surface of thallus smooth, sooty-black caused by covering
SR ADRMECDRMI .. <o oot s s sy s A e an o s RE S s b A b oot s 55 43 3 45 U. nylanderiana

29. Apothecia usually present, thallus thin (<350 pm); lower surface brown, gray-brown or
gray-black, sometimes weakly granulate ............ccooceeiviiiininn e, U

exasperata

30. Apothecia with disks having columns or fissures; upper surface of thallus dark gray
with some olive-brown color; the reticulate folds are radiating near the margins and the
BRREE O EINCI DIONE o vosnisasmnbeinss ssas oansnmm s na s vt eiis sodod agas s pipbats U. decussata
30. Apothecia with plane and smooth disks; upper surface of thallus almost dark without
conspicuously olive-brown color; the reticulate folds are extending up to margins and the
T T A ) B R R S PRI S (R O S SR U. lyngei

31. Thallus isidiate and squamMUlOSe ..............coiiiiiiriiiiiiiii e U. 1ﬂocculosa> deinnte

31. Thallus not isidiate and sqUAMUIOSE ............c.oviviiiiiiiiiiiii i

2 ADOMACIS DRUBIIY PIBBBOL .. ovonsonsmsmsivssnnmmsnen i osasn s sssmmsassinsin st o+4sssersviassiosss 39
Da AOnthecih GRUBIY BIBEIIE .. oo mumsmmaisss v samsenmimmsmvessag 5o oo sssmsanmss s s 39
33. Thallus of medium size, more than 10 mm diam. ...........ooviiiiiiiiii e, 34
33. Thallus of small size, about 5 mm diam. .....ccccoeevinviiiii e, 37

34. Apothecia with plane and smooth disks, lower surface of thallus brown, granular and

EODIRIR AR ST ot ieBits L bimnn s 5.4 5 4 4k SY AR I EIEUHMSARACBRRERS § §§ 94 HAVRSRADH b U. rigida
34, ADREECIn With ytOBe GINEE «oummssimanasmonssmosssn s £35 5§ 54 $5AFIFRNHRLR S 545 § 5 Kupversasss S9
35. Apothecia concetrically gyrose with some perpendicular and slight cracks ........................ uU.
pseudocinereascens
35. Apothecia not concentrically gyrose without perpendicular cracks ............cccoeeiviiiinnnn. 36
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36. Apothecia more or less immersed, sometimes aggragate and sometimes single, lower

surface smooth, whitish to pinkish, occasionally with single rhizines ........ U. nepalensis
36. Apothecia adnate, thallus on lower surface yellow-reddish to purple-reddish ............. U.

hypococcinea

37. Lower surface of thallus black, near margins with thick and black rhizines and rhizinoid
IR s s iiis €35 41 s SR i d £ & 5 551 5 7 3k S RS EAPAB AR S EE § 5 7 U5 RIS S LAk s U
nanella

37. Lower surface of thallus whitish to brownish ... 38

38. Lower surface of thallus brownish without rhizines; margins of thallus not rising
upwards; apothecia weakly immersed, spores subrounded ........................ U. minuta
38. Lower surface of thallus white to lightly rosette with rhizines of the same color;
margins of thallus rising upwards like teaspoon in miniature; apothecia adnate, spores

ellipsoidal to pine nut form ..., U. taibaiensis
39. Upper surface of thallus uneven, with radiate lines ...........c......oooiiiiiiiiiinnnn U. subglabra
39. Upper surface of thallus smooth, without radiate lINes ......cccueemedsi i aiinoncs s 40

40. Thallus of small size, usually no larger than 15 mm, elevated near margins but the
margins are rolling down; upper surface red-brown, dull; lower surface black, not
gramulated ............c.iviene .. U. kisovana
40. Thallus of medlum size, usually larger than 20 mm dlam ..................................... 41

41. Upper surface black-brown; lower surface black, around umbo weakly granulated or weakly

reticulated by slight cracks .. .. U. cinerascens
41. Upper surface brown to red- brown lower surface entlrely or partly pltch black ...... u.
polyphylla
Xanthoparmelia
L. Tallug SORdiate OF (SIHALE ... .. .ocoecoicmmndare e i ek aim i b mramsmmant ki £ 48 45 RS AR A TS
Ll eking soredin or IBIAIR ..ot tivrisvioronmsnesannss s s ss s sinstaninses s ogss arsosians 10

2. Thallus sorediate, very tightly adnate with an areolate center; lobes 0.2-0.5mm

T I Y Sl O . 3 S o BRI O e B N X.

mougeotii

SRR RIS . s iisii 55 53 inmnsimsmen st e 0 ot il bl 2l D vobsssdmrmmsiusuns
B LLOTOERREREE WO . ...t ciinens s immimmeis e e s 5« 5 o s 0 4 38 RAF S SR SEA G K 5 53 BbRaE RS TaE5 TR
O T I e T e WA W SR L Sy PRI S

4. Medulla distinctly and quickly K+ yellow or yellow turning red ............... X. mexicana

FRERBITIR K5 o vorommabesionisimmmarbi s s £ 5 ¢ vk v § 5s waesr e skt s 1§ dvbhmenrminirssd
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5. Isidia globose, short and usually unbranched, less than 0.2-0.3mm high, usually hollow and

often erumpent with pale tips; thallus saxicolous .. o R e T Shirveassanseces e SCADTOSH
5. Isidia subglobose(when immature)to cylindrical, relatlvely tall and becommg branched usually

more than 0.2mm high, the tips often darkening, solid .. ... X. subramigera

6. Thallus very tightly adnate, often appearing areolate at the center; lobes 0.2-0.8mm wide;

isidia globose, unbranched, in part erumpent... . .. X. congensis

6. Thallus adnate to loosely adnate, lobate at the center lobes O 5 Smm wide . W T |
7. Upper surface uniformly white maculate ................cooooiiiiiiii i, X. xizangensis
T U DRSS CODURIDUS o, s arsisrorsiirnebeortbhnsrbibbos s sdhns i o hlaasivbassin o ensl o wsmsanars envssrnse O

8. Salazinic acid PreSent .......cccevviiuiiiiiii i e X LINCENA

DR OIBRCHE RERLPIEIRIL .. oo bs s iromnss s AT TS E SR £ 95 Sl ipsprnssisavsnmasbreis O
9. Stictic acid present .. cansssnsn ghy CONBSHCESES
9. Stictic acid lacking; 1srdla tall(to 0 3mm hlgh)and densely branched

T e e R R SRR . o ARt Lt N NP, SN Y

X. neotinctina '
/wrn,{;a:_]

) TR0 A CTEICOIOMS. cox orrnnssnss c s iemnmmnismmene nnmrsonrmrn s s su wosbwiiasimebmeas § ceavsdsssssrsiieiaesdil

10 Thallis ot terricolons: . Sl stz g, S o Bl de Camd & i S envetsasssssiies 1B

11. Thallus free growing, often breaking apart into separate lobes or remaining intact; lobes
moderately to strongly convoluted, sometimes forming tubes .............. X. camtschadalis

11. Thallus forming intact, usually orbicular colonies or rosettes loosely attached on pebbles or
compacted soil, in part becoming free-growing; lobes plane below, canaliculate or weakly
REIVIMMRERL <o cummissaspmmnsns s cesiss st b v sk S5 UL ANAT S S AR AR 4 W AR SR A

12. Lobes canaliculate; lower surface pale yellow to brown with sparse long brown to black
rhizines; stictic acid present; center of thallus becoming densely

SRR R IRIIEIL .ot fns i ocsin s e b s OO RS SR AR EAS KNS 305 S48 S AR oiies
X. molliuscula

12. Lobes plane, flattened to weakly convoluted; lower surface pale brown to black with

SParEe to moderate CONPOIOTOUS THIEMISS. . o ccavassiiinosesnsssiss oo smasamnsssmsssssmmivsssrssgis. 1D
13: Thalliis pale brown 10 brown DEIOW .ot iidisscmmmsmsnesansosins ssssssssimmansivivvassasiovosoms 14
L TRIANIEIEN DI v, vt oision insiisnpaicsssn s domesscsmmmmmnminsis it im s 4 SAPAREREERELES § biisyamaamsriy FO

14. Upper surface white-maculate; terete laciniae present on old

RO ....coosimsmenrassnanansn s 5 s 4o BEPHGABHBEIREEREN SRR LTS & 508 2 00 s bymugmagnang b6 8 s o8 nmwassibonson SR

durietzii

i B R T T NN~ o o, AR RIONN oSO R S R
15. Secondary laciniae usually present, plane; thallus usually terricolous .................... X. taractica
15. Secondary laciniae absent or poorly developed; thallus saxicolous ...................... X. sublaevis
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17.

17,

18.
19.

21
21

23

23.

25.

Fio

16. Stictic acid present; lower surface with a yellowish rim toward the tips .. X. hypopsila
LT ST R L SRS g s D T Bt L s e SRR S

Upper surface white-maculate; lobes narrow and elongated, constricted, 0.5-1.5mm
| R VR VR RIS Or L SR 13 K ORI B T ¢ X
constrictans

Upper surface continuous, emaculate; lobes very narrow, less than 0.5mm
7 ST O KU S S NG OV S SR Lo S e ST .
eradicata

<

AT R R N Y SUNNUI DI SR USSP (.
S e I A e RO K s s e e e T e B e ves v eabversaioises B3

Medulla K+ yellow or yellow tuming red ........civivciviisinivnssrvassonsasonsssssnessissssnssarns 20
o R RS S PSP SR ST ORI .©

20. Surface white-maculate or effigurate-maculate .............................. X. somloensis
20. Surface continuous, €MAaCUlAtE .........ccovveeinniiiiriiiieeeee e eeeninneennnn. 21

Thallus tightly adnate to adnate, collected with rock substrate ............cccocceveeiennens X. lineola

Thallus adnate to loosely adnate, usually collected without rock substrate; lobes mostly
B O N o s s s s 5 R A 1 A BT R S 8 5 i 5 X. sublaevis
L3 SHEIOCE WHHE MACULAL 1.ionivo svmismisnss corierassanss 5570 s s siimngsmiesisis 2% PIGIINSIIAE
22. Surface continuous, emaculate; thallus more or less areolate at the center; lobes
= IIITNIE . . ieisccronsanin s st s v aaas s wissssssimimnessnsns o nsssinss s ohadl X
novomexicana

Thallus effigurate-maculate, lobes 0.6-2mm wide, stiff, medulla P+ orange red, protocetraric

acid present; thizines Sparse tOMIOAETALE ...........ocvviommivess sampmmsmminssassssssees e NYpoOlCia
Thallus continuous, emaculate or White-maCUIALe .....c.vvveeirreierirmmivininesresnnsessnsione 24

24. Thallus very tightly adnate to tightly adnate, the center often appearing areolate at the
center, always collected with the rock substrate, lobes 0.2-0.8mm wide; chalybaeizans
R o R R S A S R A X. conspersula
24. Thallus adnate to loosely adnate, the center lobate, collected with or without rock
substrate; lobes usually more than Imm wide .......c....oooiiiiiiiiiii i 25

Stictic acid present as the major metabolite; lower surface faintly canaliculate with a raised
VOIGAASHTINSE THE TIPS . oovceeeis o ha e bron s o ass samsmssasansssmssssmiasvsssssmvac 2 DY DURSI
MOPSCHIC OF SHIATINIC ACHH PROSENT ...ovocshiss 1 & iih s snanssnmnensunnn s varesisssaisamsessie s amnmommass 26

26. Upper surface white-maculate; lobes narrow and constricted, 0.5-1.5mm wide ...........
X. constrictans

26. Upper surface continuous, emaculate; lobes sublinear, 2-5Smm wide ..... X. tasmanica

X. squamaraeformis not included.
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Xanthoria
BTl T SR e ST e S SN b K el B, e G H O e S SO 2

AL RIPOEIIIE 3. 7.5 s ds wovied smmonin v s e g SRR PRV 4 % B4 S A SRR v w a5 S AR e AR
2. Lobes narrow, terminal lobes almost cylindrical ............................. X. candelaria
2. Lobes broader, terminal lobes broad ................ccocoiiiiiiiiiiii 3

. Soredia on surface of lobes near center of thallus; always on rock .................. X. sorediata

. Soredia on lower surface of tips or margins of lobes; usually on bark or wood ................. 4
4 BOrsln IREIIERL BEBIURSI - iorvvsvvamusonsnigsssvns o 8§ bobaamammsmin s 0§ s 4hFFRIRERTERFHERT 5
4 Soraliahood shaped'and terminal . ........coooomiborddocs g isessiachosaranissies X. fallax

. Lobes linear, <0.5 mm, soredia under tips of lobes .............cocooiiiiiiiiiiiiiinnn. X. fulva

. Lobes broader, ~ 0.5 mm, soredia on lower surface at ends of lobes ........... X. ulophyllodes
6. Thallus squamiform, no long lobes ............ccoovviiiiiiiiiiiiiiiii X. lobulata (?)
6. Timins with long lobes, often placoauanm ... ... coscmssssmsssis 1§ vassapovaneinemsrdons T

~Liobesdial, Btond. Taitly shOUE OB MBEE . oo vt i o SR 5 s asds sas s s bmessaivavs sam £ on 8

> LODES ConveX, narrower tRANIONE: ON FOOKE ... covvissvsssssesss sssssnessncssnais sssssosssssssesioy 9
B RINTINeS PIosent; COMMION ... . ovrurrinnsonsnrsehorsfohans  oae vhndarsnssesss X. hasseana
8. Rhizines absent, attached by hapters; rare, on twigs near water ........... X. polycarpa

. Lobes broader and +- flat at tips; tends to be more yellow ....................... X. mandschurica
. Lobes strongly convex at ends; tends to be more often orange ........................... X. elegans
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