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Atlas of Pyrenulaceae and Trypetheliaceae

The Pyrenulaceae and the Trypetheliaceae are the magbeciose
groups of pyrenocarpous lichens. They are mainly trapal and
corticolous. While taxonomical work on most other groups of

lichens has been continuous, these family got moretantion in the

initial century of lichenology than in the past centuy, with even
three monographs of 7rypethelium published before 1900. In the
present century however, more attention was paid tdese families,
leading to the description of many new species and wi keys for
e.q. Lithothelium (Aptroot 2006), Pyrenula (Aptroot 2012) and

Trypetheliaceae (Aptroot & Liicking 2016, and their cantributions

to Hongsanan et al. 2020). The families are differingin morpho-

logical characters which correlate well wlith phylogeny. Thepe-
cies concept in these groups was changed considerabthis

century. Future, detailed phylogenetic studies may nessitate more
changes, but they are not anticipated here. Recentlfrthopyrenia
and a similar group have been shown to belong to theryipetheli-

aceae, but they are not treated here as they are fichens (and not
tropical).

Taxonomic work on these families continues, and keysdzome
soon outdated. Some changes to these keys were alrgguliblished,
e.g. on internet by Aptroot & Sipman, and when a newspecies in
these families is described, it is usually indicated vene it would key
out in a published key. Here, we present fully update#leys to these
families, in which all published changes are incorporatk as well as
some other changes, most importantly a more preciseording of
the first couplet in each Astrothelium part key. The keys will
gradually become outdated when new species are beingntmu-
ously described, but we intend to indicate where newlyeas$cribed
species would key out in these keys. To facilitate thipurpose, each
key has an identifying letter.

More importantly, we provide detailed illustrations of he majority
of the accepted species. Published illustrations of spies in these
family are scarce, and mainly restricted to recently ekcribed

1



species, and for Pyrenulaceae ascospore drawings, buor

Trypetheliaceae mainly habitus photographs. Here we ilfirate

mostly recently collected material, mostly from ABL herbaom. It

does include many type specimens of recently descrithespecies.
Some are holotypes, but most are officially isotypedjecause the
counries they were collected demand that the holotyps preserved
in a herbarium in the original country. However, theillustrated

isotype is often the part of the type collection thatvas mostly used
for the description of the new species. We did notllustrate many
old types, because the characters are often much k&t seen in
recent material. An example of an exception iB/astodesmia nitida,

which has not been found this century and for which wdlustrated

the most recent specimen we could find; its spores arhowver
much degenerated.

The selection of the species treated is based on mhaavailability.
Still, it covers the majority of the species in theséwo families. In
addition, some representatievs of other, mainly trapal, mainly
corticolous groups are illustrated, especially, but notestricted to,
Monoblastiaceae, Porinaceae, Strigulaceae, Thelenellaegaand
genera of uncertain position like Melanophloea, Mycoporum and
Topelia. For these groups, keys are not provided. Fof Aelopsis and
Topelia, one is referred to Aptroot et al. 2014, for the Stigulaceae
and some Monoblastiaceae to contributions of Lickingand Apt-
root in Hongsanan et al. 2020.

For all treated species, full synonymy is cited, and description,
which is usually taken from published descriptions, buthecked
against our own observations. No major effort is mad to strictly
homogenize them, which means e.g. that the ascomatare
sometimes called perithecia, an extending wall involucrellunor
clypeus, and the hamathecium filaments either paraphgs,
pseudoparaphyses or paraphysoids. Such different rtainology
should not be taken as too meaningful.

Keys like this are meant to narrow down the possible dices while
identifying. Following them is however no guarantee foa succesful
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identification. That depends on many things. For ofall, and we
cannot stress that too often, the majority of wrongdentifications
results from starting with a wrong key. Quite often, ®mebody
thinks to know that the specimen belongs to a certairiamily or
genus, and starts with a key to the species, while ifact, the
specimen does not belong to that group at all. Clearlyno
satisfactory identification will be reached, and it ha even led to the
new description of already described species in wrongenera.

The chemistry of Pyrenulaceae and Trypetheliaceae ot very
diverse, with only a few xanthones and anthraquinonegiowever,
the detection of these, and also the exact location dfiem (e.g. in
thallus, ostiole, inside pseudostroma, in ascoma wall, sme
hamathecium gel, outside on ascoma, outside on pseastroma) is
important. Take care with UV reactions. Many Pyrenula species
reflect somewhat greenish. This is not a positive resion. The best
Is to approach the lamp gradually with the lichen. If itgradually
brightens, this is no reaction. It will suddenly brighen yellow when
comong close if it contains lichexanthone. Best seen the dark.

Hamathecium gel inspersion and gelatinous sheaths. $persion is
a key character, which often is not mentioned in olddescriptions.
Inspersion is oil droplets in the hymenial gel betweengraphyses.
Droplets inside the paraphyses are not constant anghould not be
noted. Often there are pre-formed gelatinous sheathasr tails on the
spores (or on larger conidia), in fresh specimens. fiey are not
mentioned in keys, because they are not visible inidtorical
specimens.



Material and methods

The pictures are made in Wangen with a Canon E@P 6Canon

MP-E 65 mm and Olympus BX51 microskope. In manyesage

stained the spores for better contrasting withRRibxine in water or
more rarely with Lactophenol-Cottonblue. Most saasi through

apothecia and thalli are made with a freezing nene (Kryostat

Micron HM 560) and are 5-20 um thick. Sometimes ltbkens have

been pre-treated with acetone or alcohol in ordesolve lichen sub-
stances before the section was made. Sometimesade afso pictures
from the IKI+ reaction of the ascus tholus if itshdiagnostic value.
But there exists no standard method and we triedpfay for each

species various methods so as to find an optimanhtast shows the
important details.

In front of the collecting location we mention tbede number of the
source of the examined specimen, so that it alwaysbe located in
our herbaria. [number], in Herbarium Felix SchumiWangen;

[ABLnumber] in ABL-Herbarium André Aptroot, partistored also in
Wangen, and so on.



General key to the families and some genera of tragal pyrenocar-
pous lichens

(specimens without ascospores or with only conadia rarely been
identified and are not keyed out; it is importantltstinguish septation
with thickened cell walls, called distosepta, freimple eusepta; also
it is important to observe whether or not the hdmaum filaments =
paraphyses are branched; in case one of thesectdrares not ascer-
tained, try both alternatives)

Please note th&eys Ato E mainly contain Pyrenulaceae, akelys F
to Q are all Trypetheliaceae. The keys look similarpteviously
published keys, but differ in numerous points, bbtadditional spe-
cies and the corrections of mistakes. Each keyratee is given a
separate code (like K2b) for easy future referehggdated known
world distributions are indicated for each species.

la Hamathecium filaments absent or slimy; alga& degen, verruca-
rioid; thallus usually microsquamulose. Verrucae@ae
(corticolous:Agonimig EndocarponPlacidium Psoroglaena

1b Hamathecium filaments present; algae trentepiohlor sometimes
absent. 2

2a Ascospores simple. 3
2b Ascospores septate. 5

3a Ascospores globose, >50 per ascus; pantrofdcazi{, Papua New
Guinea, Solomon IslandsMelanophloea pacificaP. James &
Vizda

3b Ascospores 1 to 8 per ascus. 4

4a Ascospores ornamented with warts or spikesoblastia

4b Ascospores not ornamented, with wide, shapeatigelus sheath:
pantropical, but rarely reported (Brazil, Papua N@&winea).
Papilionovela athallingAptroot

5a Hamathecium with unbranched paraphyses or hagiath unclear.
6
5b Hamathecium with branched to anastomosing pssapds. 19

6a Ascospores brown. 7
6b Ascospores hyaline. 12



7a Ascospores remaining stuck in mass on top cishema, mazaedi-
oid. PyrenulaceaédVlazaediothecium, Pyrgilljskey E
7b Ascospores discharged. 8

8a Ascospores 1-septate. 9
8b Ascospores more than 1-septate. Pyrenulaceae. 11

9a Ascospores not ornamented, often thick-walletpseptate. Pyre-
nulaceaeClypeopyrenis, Distopyrenis, Granulopyrenis, Panrapy
nis). Key D

9b Ascospores ornamented, thin-walled. 10

10a Ascospores up to 20 x 8 um, only in one spéarger (up to 30 x
10 pm).Pseudobogoriellakey X
10b Ascospores 20-50 x 8—15 piangoriella Key Q

11a Ascospores transversely septate. Pyrenulacestly Eopyrenula,
Lithothelium, Pyrenula Key B

11b Ascospores (sub)muriform. Pyrenulaceae (mdstifhracotheci-
um, Pyrenula Key A

12a Ascospores >10 per ascliselopsis
12b Ascospores 1 to 8 per ascus. 13

13a Hamathecium a pseudoparenchymatous tissuenascasually in
dense groups with common black cowdy.coporum
13b Hamathecium consisting of filaments. 14

14a Ascospores thick-walled, distoseptate, eithigéh vather unclear
septation or with filiform ascopores). Pyrenulacéaelothelium,
Lithotheliun). Key C

14b Ascospores thin-walled, euseptate. 15

15a Ascomata in thalline warts with black pulverace massPhyllo-
bathelium
15b Ascomata not in thalline warts with black puaeeous mass. 16

16a Thallus medulla bright yellow or orandéyeloconis
16b Thallus medualla not bright yellow or orangeé. 1



17a Ascomata with periphyses in addition to parapbylopelia
17b Ascomata without periphyses. 18

18a Ascomata adorned with setae formed of congltgd hairsTri-
chothelium

18b Ascomata usually not adorned, but if with sttitese not made of

conglutinated haird?orina

19a Ascospores distoseptate, mostly thick-walldtenwealtively thin-
walled, either hyaline and with constrictions oown and orna-
mented. Trypetheliaceae. 23

19b Ascospores thin-walled, euseptate. 20

20a Hamathecium filaments unbranched between theZds
20b Hamathecium filaments branched. 22

21a Ascospores 1 to 3-septate. Monoblastiacka®¢ordia, Anisome-
ridium, Megalotremis, Trypetheliop$is
22b Ascospores muriforndulella

22a Ascospores hyaline, usually uniseriate in s conidia with
gelatinous appendages. Strigulacdiel{oporis, Flagellostrigula,
Strigula, Swinscowia

22b Ascospores biseriate; conidia without appensiafjeelenellaceae
(AspidotheciumThelenella

23a Ascospores remaining hyaline. 24
23b Ascospores becoming brown. 50

24a Ascospores 1-septate. 25
24b Ascospores 3-septate to muriform. 26

25a Ascospores smooth-wall€tbnstrictoluminaKey R
25b Ascospores granular ornamentddcroconstrictoluminakKey T

26a Thallus ecorticate, usually whitish or greyiah.
26b Thallus distinctly corticate, olive-green tdlgeish brown. 31

27a Hamathecium filaments basally thickened, braddhut usually
not anastomosing. 28



27b Hamathecium filaments thin, straight, brancéied anastomosing
to form a net-like structure. 29

28a Ascospores smooth-wall€tonstrictoluminaKey R
28b Ascospores granular ornamentddcroconstrictoluminaKey T

29a Ascospores with diamond-shaped lumireeudopyrenuleKey Y
29b Ascospores with almost rectangular lumina. 30

30a Ascospores transversely septate, or when muiifostiole apical.
PolymeridiumKey W
30b Ascospores muriform; ostioles latefaictyomeridiumKey S

31a Ascospores transversely septate. 32
31b Ascospores muriform. 41

32a Ascospores very large with few (3-5) septacally over 100 x
30 um and up to 190 x 60 um; septa and walls somethitkiened
but lumina not astrothelioidArchitrypetheliumKey G

32b Ascospores when 3-5-septate very rarely exegedlO x 30 um
and if so, ascospores distinctly astrothelioidhwiiamond-shaped
lumina. 33

33a Ascospores with diamond-shaped lumina. 34
33b Ascospores with ellipsoid to lentiform or almpsctangular lumi-
na. 38

34a Ascomata strongly prominent to sessile, coralyletxposed, pure
black, somewhat egg-shapé&tgrovotheliumKey V

34b Ascomata immersed to erumpent or aggregateumpent to
sessile pseudostromatsstrothelium 35

35a Ascomata each with a separate, consistenthalagstiole. 36

35b Ascomata either with a separate, eccentric@at®rdl ostiole or
several ascomata with afus ed ostiole which is thesitioned
apically relative to the ascomatal cluster but vimithividual chan-
nels originating eccentric or lateral from eachwidual ascoma or
chamber. 37



36a Thallus and/or ascomata with external or iteryellow to red
pigment(s) (usually K+ red to purple) and/or witthexanthone
(then UV+ yellow).Key H

36b Pigments and lichexanthone abskKei |

37a Thallus and/or ascomata with external or iateryellow to red
pigment(s) (usually K+ red to purple) and/or witthexanthone
(then UV+ yellow).Key J

37b Pigments and lichexanthone abskeiy K

38a Ascomata aggregate in prominent to sessileyrbst black pseu-
dostromata; ascospores with thin septa and widithelium Key
P

38b Ascomata solitary to pseudostromatic but ps&woimata not as
above; ascospores with slightly thickened septa. 39

39a Ascomata immersed to erumpent or rarely inoidyi pseu-
dostromatic; pigments mostly absent. 40

39b Ascomata aggregate in distinct, prominent $3ie pseudostrom-
ata; internal and/or external pigments usually gmegrypetheli-
um Key Z

40a Thallus UV-negativa/iridothelium Key Q
40b Thallus UV+ yellow; BrazilExiliseptum ocellatungMull. Arg.)
R.C. Harris

41a Ascospores with ellipsoid to lentiform or alteesctangular lumi-
na. 42
41b Ascospores with diamond-shaped lumina. 45

42a Ascomata singlérchitrypethelium submuriforméptroot
42b Ascomata aggregate. 43

43a Ascomata aggregate in prominent to sessileyribsh black pseu-
dostromataBathelium Key P
43b Ascomata in erumpent, whitish pseudostromdta. 4

44a Thallus UV-negative: Panamdiridothelium tricolor Licking,
M.P. Nelsen & N. Salazar

44b Thallus UV+ yellow; BrazilTrypethelium muriforméptroot &
M.F. Souza



45a Ascomata in prominent to sessile warts covieyedl thick layer of
yellow-orange or red pigmernitlarcelaria. Key U

45b Ascomata immersed to erumpent, rarely promjnenially cover-
ed by thallus, rarely with a thin layer of pigm@ntina. 46

46a Ascomata aggregate in irregular, blackish ps&uwoimata; asco-
spores about 50 x 15 um; Thailaddchitrypethelium murisporum
Luangsuph., Lumbsch & Sangvichien

46b Ascomata and ascospores not with the above inatidn of
charactersAstrothelium47

47a Ascomata each with a separate, consistenttalagstiole. 48

47b Ascomata either with a separate, eccentricaterdl ostiole or
several ascomata with afus ed ostiole which is thesitioned
apically relative to the ascomatal cluster but wvimitividual chan-
nels originating eccentric or lateral from eachwidlal ascoma or
chamber. 49

48a Thallus and/or ascomata with external or iateryellow to red
pigment(s) (usually K+ red to purple) and/or witthkexanthone
(then UV+ yellow).Key L

48b Pigments and lichexanthone abskey M

49a Thallus and/or ascomata with external or iteryellow to red
pigment(s) (usually K+ red to purple) and/or witthexanthone
(then UV+ yellow).Key N

49b Pigments and lichexanthone abskriy O

50a Ascospores transversely septate. 51
50b Ascospores (sub-)muriform. 56

51a Ascospores with a basal euseptum and thededbpéle, otherwise
distoseptate and brown; neotropic&olypyrenula sexlocularis
(Mall. Arg.) D. Hawksw.

51a Ascospores septa all similar. 52

52a Ascospores large, usually over 100 um long. 53
52b Ascospores small, under 50 um long. 54
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53a Ascospores 3-septate, 25-50 um broad, abouired as long as
broad.ArchitrypetheliumKey G

53b Ascospores 11-15-septate, 25-30 um broad, abdutimes as
long as broad; Colomhi&strothelium fuscosporu8oto-Medino,
Aptroot & Lucking

54a Ascospores drop-shaped, macrocephalic, witmglyr thickened
terminal walls and two narrow, rectangular lumimamnthe center;
Azores. Schummia angulatéAptroot & Schumm) Llcking, R.
Miranda & Aptroot

54b Ascospores ellipsoid, not macrocephalic. 55

55a Ascospores up to 20 x 8 um, only in one spdaiger (up to 30 x
10 um).Pseudobogoriellakey X
55b Ascospores 20-50 x 8-15 paungoriella Key Q

56a Ascospores small, under 50 x 20 um, often wrgularly thi-
ckened endospore and halter-shaped lunidogoriella Key Q

56b Ascospores very large, 150-400 x 50-140 um, woatter wall
often breaking under pressufgtrootia Key F

Key A. Mostly tropical corticolous pyrenocarpous lichens wh
simple paraphyses and brown, submuriform to murifom,
distoseptate ascospores (mostly Pyrenulaceag&nthracotheci-
um, Lithothelium and Pyrenula

Ala Young ascospores with eusepta only; maturesasces with
scarce endospore and edgy cornarghracothecium?2

Alb Septation only or mostly distoseptate, withatdy thick endospo-
re layers, in particularly in the corners, and aagishe locules to
appear rounded. 6

A2a Ascomata simple. 3
A2b Ascomata mostly compound with a joint ostide.

A3a Ostiole apical. 4

A3b Ostiole lateral; pantropicaAnthracothecium australiengdull.
Arg.) Aptroot
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Ada Ascospores 2-4/ascus; pantropiéalthracothecium macrospo-
rum (Hepp) Mall. Arg.

A4b Ascospores 6-—8/ascus; pantropigahthracothecium prasinum
(Eschw.) R.C. Harris

Aba Ascospores 1-2/ascus; pantropigalthracothecium interlatens
(Nyl.) Aptroot

A5b Ascospores 6—8/ascus; australasian, possikdyadtican.

Anthracothecium gregal@C. Knight) Aptroot

Aba Ascospores strongly flattened (lozenge-shapeith),two rows of
locules.Sulcopyrenula7
A6b Ascospores not flattened, circular in transgessction. 11

A7a Thallus UV-negative. 8
A7b Thallus UV+ yellow. 9

A8a Hamathecium inspersed; neotropi&uilcopyrenula canellae-al-
bae(Fée) H. Harada

A8b Hamathecium not inspersed; pantropi&llcopyrenula stauros-
pora(Tuck.) H. Harada

A9a Ascospores with 4 locules. 10
A9b Ascospores with 8 locules; Guyasailcopyrenula biseriatapt-
root & Sipman

Al0a Ascospores ellipsoidal, c. 2 times as longide; Brazil.

Sulcopyrenula cruciatAptroot

A10b Ascospores nearly globose; neotropiSalcopyrenula subglobo-
sa(Riddle) Aptroot

Alla Ascospores submuriform, only one or a fevhefrhedian locules
with longitudinal septa. 12

Allb Ascospores muriform (when ascospores smaiicadly only few
longitudinal septa can be present; when in dotdt; with the first
alternative). 25

Al2a Ascomata usually fused or compound, when sépaostioles

lateral; ostioles apical or lateral. 13
Al2bAscomata separate and simple; ostioles adi8al.
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Al3a Ascomata fused, in black, exposed groups setreral ostioles;
ascospores 15-22 um long; australadighothelium hieroglyphi-
cumAptroot

Al13b Ascomata compound, with several, usually fisls&ped cham-
bers usually immersed in the thallus and with atjostiole. 14

Al4da Ascospores mostly less than 25 um long. 15
Al4b Ascospores mostly over 25 um long. 17

Al5a Thallus with pseudocyphellae; ascospores 1Hri8ng; Guy-
ana.Pyrenula infrastroidea\ptroot & Sipman
A15b Thallus without pseudocyphellae. 16

Al6a Ascospores red-brown, 14-23 um long; easteraepalopical
(Australia to Japanlithothelium nanosporurfC. Knight) Aptroot

A16b Ascospores grey-brown, 17-20(-25) pum long; rogatal. Pyre-
nula subvariabilisAptroot & Sipman

Al7a Ascospores up to 32 um long; australag®menula subumbili-
cata (C. Knight) Aptroot

Al7b Ascospores 45-65 um long; neotropid@yrenula erumpens
R.C. Harris

Al8a Ascospores 13-35(-40) um long. 19
A18b Ascospores 34—-72 um long. 24

Al9a Ascospores 13-17 pm long. 20
A19b Ascospores 22—-35(-40) um long. 21

A20a Ascospores with little endospore formatiomilia almost angu-
lar; on wood, pacificPyrenographa irregularigWehmeyer) R.C.
Harris

A20b Ascospores much thickened, with rounded lupiit@rida. Dis-
topyrenis submuriformiR.C. Harris

A21a Thallus probably without algae; temper&equienella seminuda

(Pers.) Boise
A21b Thallus superficial, with copious algae. 22
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A22a Ascospores 22—-40 pum long; overmature ascospotieseddish
content before shiveling; pantropicédyrenula seminud&Muill.
Arg.) Sipman & Aptroot

A22b Ascospores 23-35 um long; overmature sporeshallelled. 23

A23a Ascospores 23-35 um long; hamathecium not isspereastern
palaeotropicalPyrenula gibberulos#éVain.) Aptroot

A23b Ascospores 23-33 um long; hamathecium inspersasitern
palaeotropical (IndiaPyrenula darjeelingensi3agadeesh Ram &
G.P. Sinha

A24a Ascospores with pointed ends; hamatheciumnspiersed; eas-
tern palaeotropical (Australia to JapaPyrenula subvarioloséC.
Knight) Aptroot

A24b Ascospores with rounded ends; hamatheciunemssg; neotro-
pical. Pyrenula novemseptatéain.

A25a Ascomata and/or thallus or medulla with yell@nange or red
anthraquinone pigments; pigments K+ pink to pulpli6
A25b Anthraquinones absent; thallus K- or yellowzh

A26a Thallus warts internally with soft orange miatuPhilippines.
Pyrenula endocroceAptroot
A26b Yellow, orange or red pigment on outside. 27

A27a Ascomata and/or thallus red. 28
A27b Ascomata and/or thallus yellow to orange. 30

A28a Ostiole apical; hamathecium inspersed; neaabhpPyrenula
cruentata(Mull. Arg.) R.C. Harris
A28b Ostiole lateral; hamathecium not inspersed. 29

A29a Ascomata partly fused with joint ostioles;@sgmores with up to
6 locules per segment; caribbeByrenula kermesin&.C. Harris

A29b Ascomata solitary; ascospores with up to 2l per segment;
pacific. Pyrenula palmaruntKrempelh.) R.C. Harris

A30a Ascospores 10-23 um long, with 3 primary sepia.

A30b Ascospores 23—-35 um long, with 5—7 primary septatropical.
Pyrenula ochraceoflaver(®lyl.) R.C. Harris
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A31la Thallus red-orange; ascospores 9-18 um longilBRyrenula
aurantiacorubraAptroot & M. Caceres

A31b Thallus yellow to orange; ascospores 10-23 umg;l@antropi-
cal.

Pyrenula ochraceoflavéiNyl.) R.C. Harris

(with small ascospores with two layers of loculpagific: Pyrenula
ochraceoflavavar. pacificaP.M. McCarthy)

A32a Ostioles lateral. 33
A32b Ostioles apical. 41

A33a Ascospores <70 um long. 34
A33b Ascospores >70 um long. 36

A34a Ascomata at least partly with more than orendter and with
joint ostiole. 35

A34b Ascomata all simple and single, with sepaostéles; ascospo-
res 15-33 pm long; pantropical (ElI Salvador, Indi@yrenula
microspora(Nagarkar & Patw.) Upreti

A35a Ascospores 25-45 um long; pantropidalrenula astroidea
(Fée) R.C. Harris

A35b Ascospores 45-70 pm long; pantropicBirenula ravenelii
(Tuck.) R.C. Harris

A36a Ascospores 2/ascus, 135-200 um long; pantropisaknula
lyoni (Zahlbr.) Aptroot
A36b Ascospores 4-8/ascus. 37

A37a Ascospores 25-110 um long. 38
A37b Ascospores 85-135 pm long. 40

A38a Ascospores 25-31 um long; GuyaRgrenula triangularisApt-
root & Sipman
A38b Ascospores 50-110(—135) um long. 39

A39a Ascospores 50-90 um long; pantropical (El Salvatulia).
Pyrenula ceylonensig\jay Singh & Upreti) Aptroot

A39b Ascospores 70-135 um long; W. Europe, Madaga%ddaca-
ronesia) Pyrenula hibernicgNyl.) Aptroot
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A40a Ascomata mostly with several chambers; pardabgPyrenula
schiffneri(Zahlbr.) Aptroot

A40b Ascomata often with single chamber; neotrdpiegrenula chi-
lensis(Fée) R.C. Harris

A4la Ascospores <25 um long. 42
A41b Ascospores >25 pum long. 46

A42a Hamathecium inspersed. 43
A42b Hamathecium not inspersed. 44

A43a Ascospores 13-18 um long, with basal cilium; Maus. Pyre-
nula muriciliataDiederich & Ertz

A43b Ascospores 20-25 um long, without cilium; BarnByrenula
borneensig\ptroot

Ad4a Thallus UV+yellow; pantropicaRyrenula confinigNyl.) R.C.
Harris
A44b Thallus UV-negative. 45

A45a Ascospores 15-22 um long; pantropi¢drenula parvinuclea
(Meyen & Flot.) Aptroot

A45b Ascospores 7-10 pum long; IndiRyrenula nanosporgAjay
Singh) Upreti

A46a Old ascospores containing orange oil beforgalmg; pantropi-
cal. Pyrenula breutelifMull. Arg.) Aptroot
A46b Old ascospores without orange oil, directlgnaiing. 47

A47a Ascospores >80 um long, mostly 2/ascus. 48
A47b Ascospores <80 pum long, mostly 4—8/ascus. 53

A48a Hamathecium inspersed, ascospores 90—-200 um48ng
A48b Hamathecium not inspersed. 50

A49a Thallus UV+ yellow, with lichexanthone; neqiical. Pyrenula
xanthoglobuliferaAptroot, Liicking & M. Céaceres

A49b Thallus UV-negative, without lichexanthonenpapical. Pyre-
nula globifera(Eschw.) Aptroot
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A50a Thallus without pseudocyphellae, ascospored 80(—155) um
long; pantropicalPyrenula platystom@Mull. Arg.) Aptroot
A50Db Thallus with pseudocyphellae. 51

A5l1a Ascospores 80-180 um long, 2-8/ascus. 52
A51b Ascospores 205-350 pum long, 1l/ascus; GuyB&yeenula mo-
nosporaAptroot & Sipman

A52a Ascospores 80-110 um long, 2-8/ascus; Hawsiienula neo-
sandwicensi&ptroot

A52b Ascospores 115-180 um long, 2/ascus; pantrbpiaenula
duplicans(Nyl.) Aptroot

A53a Hamathecium inspersed. 54
A53b Hamathecium not inspersed. 55

A54a Ascospores 2/ascus, 55-75 um long; Brdylkenula bispora
Aptroot & M. Caceres

A54b Ascospores 8/ascus, 30-45 um long; pantrogicdla, Brazil).
Pyrenula sublaevigat@Patw. & Makhija) Upreti

A55a Locules relatively large and angular, with top6 between 2
primary septa; pantropicdPyrenula leucostomaAch.

A55b. Locules mostly round, at least in the cemndeat of the ascospore
with more than 6 between 2 primary septa. 56

A56a Ascospores <50 um long. 57
A56b Ascospores >50 um long. 60

A57a Ascospores 25-35 um long; palaeotropiBgtenula welwitschii
(Upreti & Ajay Singh) Aptroot
A57b Ascospores >35 um long. 58

A58a Ascospores 11-15 um wide; pantropi€girenula thelomorpha
Tuck.
A58b Ascomata 14—-22 um wide. 59

A59a Old ascospores containing colourless oil leefriveling; neo-
tropical. Pyrenula oleos&.C. Harris

A59b Old ascospores without oil, directly shriveglwhen old; neotro-
pical. Pyrenula dissimulan@Miill. Arg.) R.C. Harris
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A60a Ascomata deeply immersed in bark below thiuganot visible,
only ostioles visible; BrazilPyrenula abditicarpaAptroot & M.
Céceres

A60b Ascomata more-or-less exposed. 61

A6la Ascospores with rounded ends; pantropiBgtenula pyrenu-
loides(Mont.) R.C. Harris

A61b Ascospores with pointed ends; pantropiPgrenula papillifera
(Nyl.) Aptroot

Key B. Corticolous pyrenocarpous lichens with simple parapyses
and brown, transversely 3- or more septate distoségie asco-
spores (mostly PyrenulaceaeEopyrenulg Lithothelium and
Pyrenuld

Bla Ascospores 3-loculate. 2
B1b Ascospores 4- or more-loculate. 4

B2a Ascospore septation strongly asymmetrical, Madear.Lacry-
mospora parasiticé\ptroot
B2b Ascospore septation symmetrical. 3

B3a Ascomata aggregated in grey to black pseuduoatag pantropical.
Pyrenula lineatostromaptroot

B3b Ascomata dispersed, not stromatoid; Bra2ylrenula biseptata
Aptroot & M. Caceres

B4a Ascospores nearly only euseptate, loculesmngatar, at most a bit
rounded in the corners, end cells often paler thaldle cells. 5
B4b Ascospores clearly distoseptate, locules moress rounded or

diamond-shaped. 17

B5a Ascospores more than 5 times as long as widethSAfrica.
Pyrenowilmsia wilmsian@&Zahlbr.) Aptroot
B5b Ascospores less than 4times as long as wide. 6

B6a Ascospores only 4-loculate; macroconidia 3aepbr unknown.
7
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B6b Ascospores 4-8-loculate; macroconidia either-deptate or
unknown. 12

B7a Ascoma wall dense. 8
B7a Ascoma wall cellulaEopyrenula 10

B8a Ascospores smooth, 14-17 um long; neotropiyaenula tenui-
septaR.C. Harris
B8b Ascospores verrucose, 30-47 um ldaggoriella 9

B9a Ascomata at least partly fused with a moreess ljoint ostiole;
Japan; pantropicaBogoriella collosporgVain.) Aptroot & Lick-
ing

B9b Ascomata all single; Australasian; pantropiBalgoriella queens-
landica (Mull. Arg.) Aptroot & Liicking

B10a Ascospores 4-5 um wide; New world temper&epyrenula
parvisporaR.C. Harris & Aptroot
B10b Ascospores 5.5-7.5 um wide. 11

Blla Ascospores mostly <15 um long; Atlantic (W. Epep Eopyre-
nula avellanagCoppins

B11lb Ascospores mostly >15 um long; Atlantic (W. Eueh Eopyre-
nula grandiculaCoppins

B12a Ascospores 4(—6)-loculate, macroconidia lateptOld world
temperateEopyrenula leucoplac@Vallr.) R.C. Harris

B12b Ascospores (4-)6—8-loculate; macroconidia Sefitate or
unknown. 13

B13a Ascospores mostly >15 um lorigppyrenula 14
B13b Ascospores mostly over 25 um long. 15

Bl4a Ascospores >6 um wide, macroconidia (5-)7-septatiantic
Europe.Eopyrenula septemseptatoppins

B14b Ascospores <6 um wide, macroconidia 3(—4)-sephtw world
temperateEopyrenula intermedi&oppins

B15a Ascospores mostly 37-47 pm long, constrictedhat septa,
Europe Blastodesmia nitid&. Massal.
B15b Ascospores 25-35 um lorfigequienellal6
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B1l6a Ascospores 5-7-septate, rarely 3-septate;aatgRequienella
seminudgPers.) Boise

B16b Ascospores mostly 3-septate; tempefguienella fraxindak-
litsch & Voglmayr

B17a Ascospores red brown and locules at leastniegorounded
when older (species on rock not keyed out h&i#)othelium 18

B17b Ascospores grey to brown, rarely red brown toah locules
angular or diamond-shapdeyrenula 22

B18a Thallus UV+ yellow; Costa Richithothelium fluorescenapt-
root & Sipman
B18b Thallus UV-negative. 19

B19a Ascospores 4-loculate. 20
B19b Ascospores 8-loculate. 21

B20a Ascospores 15-20 um long; eastern palaeotiopitiaothelium
decumbengMll. Arg.) Aptroot

B20b Ascospores 25-40 um long; northern tempeiatbothelium
phaeosporuniR.C. Harris) Aptroot

B21a Ascospores 30—40 pm long; northern tempedataothelium
septemseptatuiR.C. Harris) Aptroot

B21b Ascospores 55-80 um long; New world tempeiatbaothelium
macrosporun{R.C. Harris) Aptroot

B22a Ostioles pointing in various directions, mpsttcentric to lateral,
ascomata sometimes with several chambers connéctgoint
ostioles. 23

B22b Ostioles apical or, when eccentric, all poigtin the same
direction; ascomata with one chamber or each chamite own
ostiole. 48

B23a Ascospores 6-16-loculate. 24
B23b Ascospores 4-loculate. 27

B24a Ascospores 6-loculate. 25
B24b Ascospores 10-16-loculate. 26
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B25a Ascospores 42-55 um long, 8/ascus; neotropicalo(bia,
Florida). Pyrenula pleiomergNyl.) Zahlbr.

B25b Ascospores 60—65 um long, 4/ascus; Veneztgl@nula tetras-
poraAptroot & Sipman

B26a Ascospores 10-14-loculate, 65-90 x 17-22 pnmgraata with
single chamber; BraziPyrenula fusisporgMalme) Aptroot

B26b Ascospores 12-16-loculate, 50-70 x 4.5-6 unpraata with
5-15 stellately fused chambers; Jagayrenula tokyensigMull.
Arg.) H. Harada

B27a Thallus UV+ yellow. 28
B27b Thallus UV-negative. 29

B28a Ascospores 21-23 um long; Haw&yrenula hawaiiensidpt-
root

B28b Ascospores 32-45 um long; BrazRyrenula crassiuscula
(Malme) Aptroot

B29a Terminal locules directly against the exospea#. 30
B29b Terminal locules separated from the exosp@iely endospore
thickening. 34

B30a Ascomata at least partly with 2-7 chamber# yaint ostioles;
neotropical Pyrenula subgregantul&all. Arg.
B30b Ascomata single. 31

B31la Ascospores 13—-25 um long. 32
B31b Ascospores 25-65 pum long. 33

B32a Ascospores 16—-25 um long; pantropi€sltenula circumfiniens
Vain.

B32b Ascospores 13-16 um long; neotropi@alcenula ellipticaMull.
Arg.

B33a Ascospores 45—-65 um long; neotropiPgkenula erumpenk.C.
Harris

B33b Ascospores 25-35 um long; pantropid&djrenula cuyabensis
(Malme) R.C. Harris

B34a Ostiole with red colour (inconspicuous chasdgt 35
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B34b Ostiole without red colour. 36

B35a Ostiole outside with a red ring; New world parate.Pyrenula
wetmoreiR.C. Harris

B35b Ostiole red brown to bright red, eccentrings; Brazil.Pyrenu-
la rubrolateralisAptroot & M. Caceres

B35c Ostiole red, fused; Brazi®yrenula sanguineoastroidegptroot

B36a Ascomata mostly with several chambers anthagatiole. 37
B36b Ascomata nearly all single. 43

B37a Ascospores 10-24 pm long. 38
B37b Ascospores >25 um long. 41

B38a Ascospores 10—-12 um long; ArgentiRgrenula punctoleucotry-
paAptroot, L.I. Ferraro & M. Caceres
B38b Ascospores mostly 15-20 um long. 39

B39a Ascospores 17-20 x 5.5-6.5 pum; hamathecium lissgewith
colourless oll globules instead of clear; BraPiyrenula inspersi-
collaris Aptroot & M. Caceres

B39b Ascospores 12-24 um long; pantropical. 40

B40a Thallus partly wine-red to purplish by K+ pwgigment; asco-
spores 16—-21 um long; BraziRyrenula violaceastroide&.O.
Mendonca, Aptroot & M. Céaceres

B40b Thallus not pigmented; ascospores 12—-24 um Ipagtropical.
Pyrenula septicollarigEschw.) R.C. Harris

B41a Ascoma chambers deeply immersed; ascosporé@s 26r-long;
Brazil. Pyrenula leptaleoide&ptroot & M. Caceres

B41b Ascoma chambers emergent; ascospores mostiy26yum long.
42

B42a Ascospores 25-35 um long; pantropi€aitenula cuban&Muill.
Arg.) R.C. Harris

B42b Ascospores 30-45 pm long; pantropiddrenula cryptothelia
(Mdall. Arg.) Aptroot & Etayo

B43a Ascospores 13-17 um long; hamathecium inspersi&h
(Florida). Pyrenula wheelerR.C. Harris
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B43b Ascospores >17 um long; hamathecium not insperse

B44a Ascospores 17—-28 um long. 45
B44b Ascospores 28-45 ym long (compare d&goenula minarum
with partly eccentric ostioles). 47

B45a Ascospores with dark bands of euseptum mateeimeen the
locules, 19—-22 um long; BraziRyrenula viridipyrgillaAptroot &
M. Caceres

B45b Ascospores without dark bands, 18-30 um lofig. 4

B46a Ascospores with at least one pointed end; stlim@msmopolitan.
Pyrenula acutispordalb & Hafellner

B46a Ascospores with rounded ends; pantropiyaenula microtheca
R.C. Harris

B47a Ascospores 35-45 um long; pantropiPgkenula adactdée

B47b Ascospores 28—-32 um long; probably pantropicaly( known
from Brazil and Papua New Guine&yrenula gahavisukanapt-
root

B48a Ascospores with 2-8 or many hyaline ciliahat €nds (not to be
confused with germ tubes which are one per lum&h).
B48b Ascospores without cilia. 50

B49a Ascospores 4-loculate; Australasian (Papua Sawea).Pyre-
nula ciliata Aptroot
B49b Ascospores 6—8-loculate; neotropi&airenula hirsutaEtayo

B50a Ascospores at least partly with more thanpBaser with 3 septa
and long tails at one or both ends, seemingly rtiae 4-loculate.
51

B50b Ascospores all distinctly 4-loculate. 65

B51a Ascospores at least seemingly 5-8-loculate. 52
B51b Ascospores 8—-18-loculate, more than 4 timésrgsas wide. 59

B52a Ascospore with tails ¢c. 1 um wide and not septadlaeotropical.

53
B52b Ascospore without tails, at most pointed; rimtal. 54
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B53a Ascospores with tails at both ends; Austr&yaenula bicuspida-
ta Mull. Arg.

B53b Ascospores with tail at basal end only; Ocdtyrenula masti-
gophoraAptroot

B54a Ascospores more than 4 times as long as watdropical. 55
B54b Ascospores les than 4 times as long as wkle. 5

B55a Ascospores more than 4 times as long as \haeathecium
clear.Pyrenula melanophthalm@lont.) Trevis.

B55b Ascospores 30—-37 x 3—4 um; thallus UV+ yellostéad of UV—;
hamathecium inspersed with colourless oil globulegienula
musaespa@ Aptroot & M. Caceres

B56a Ascospores <30 um long. 57
B56b Ascospores >29 um long. 58

B57a Old ascospores with orange oil; thallus oftégh pseudocyphel-
lae; pantropicalPyrenula sexlocularigNyl.) Mull. Arg.

B57b Ascospores without orange oil; thallus withpseéudocyphellae;
South Africa.Pyrenula wilmsianavull. Arg.

B58a Ascospores 29-35 um long; hamathecium not issperAus-
tralasian (Papua New GuineR)renula sexluminataptroot

B58b Ascospores 30-55 um long; hamathecium inspepsadropical.
Pyrenula caracasan#lill. Arg.

B59a Ascospores with a long tail at one end; Ra@Mfiariana Islands).
Pyrenula flagellataH. Harada
B59b Ascospores without tails. 60

B60a Ascospores 8—18-loculate. 61
B60b Ascospores (6—)8-loculate. 64

B61a Thallus without pseudocyphellae. 62
B61b Thallus with pseudocyphellae. 63

B62a Ascospores 13-18-loculate; eastern palaeotbffRyukyu Is-
lands, JapanPyrenula cylindricaKashiw.

B62b Ascospores 8-13-loculate; USA (Floridayrenula clavatispora
Common & Aptroot
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B63a Ascospores 8—12-loculate; eastern palaeotiofhnedlia). Pyrenu-
la subcylindricaJagadeesh Ram & Upreti

B63b Ascospores 12-18-loculate, 75-90 x 4.5-6.5gragually atte-
nuated toward the ends; New CaledoRwenula filiformisAptroot

B64a Ascospores 30-38 um long; pantropi¢atrenula montagnei
Mull. Arg.

B64b Ascospores 53—70 um long; Australasian (New ated)| also
neotropicalPyrenula moniliformigC. Knight) Mall. Arg.

B65a Ascospores more than 4 times as long as Bidzjl. Pyrenula
fusoluminataAptroot
B65b Ascospores less than 4 times as long as @file.

B66a Ascospores mostly >50 um long. 67
B66b Ascospores mostly <50 um long. 73

B67a Locules not in a straight line, somewhat Ag;Brazil.Pyrenula
hoehnelianaZahlbr.
B67b Locules in a straight line or ascospores hesitzig-zag. 68

B68a Terminal locules directly against the exospeoa#. 69
B68b Terminal locules separated from the exosp@iély endospore
thickening; thallus with pseudocyphellae or crysialpapillae. 71

B69a Thallus UV+yellow; neotropicaPyrenula praelucida(Mont.)
Trevis.
B69b Thallus UV-negative. 70

B70a Hamathecium not inspersed; pantropiégienula rockiiZahlbr.
B70b Hamathecium inspersed; neotropid&yrenula subpraelucida
Mll. Arg.

B71a Hamathecium inspersed with orange oil glohWfesgreenish,
not clear; ascospores 60-75 x 24—-28 um; thallusoutitpapillae;
VenezuelaPyrenula aurantioinspersaptroot & Sipman

B71b Hamathecium not inspersed. 72
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B72a Ascospores (45-)50-60 um long; thallus withoutilfze but
with pseudocyphellae; pantropicByrenula immiss#Stirt.) Zahl-
br.

B72b Ascospores 75-90 um long; thallus with crystallpapillae;
Costa RicaPyrenula montocenslsicking

B73a Locules not in a straight line, somewhat torgjly zig-zag. 74
B73b Locules in a straight line, not zig-zag. 75

B74a Thallus UV+ yellow; pantropicadPyrenula aggregansain.
B74b Thallus UV-negative; pantropicélyrenula papilligera(Leight.)
Mull. Arg.

B75a Ascomata and/or thallus with yellow, orangeeal anthraquines
on the outside. 76
B75b Ascomata and thallus without external pigme®its

B76a Terminal locules directly against the exospea. 77
B76b Terminal locules separated from the exosp@iely endospore
thickening. 80

B77a Ascomata at least partly yellow; hamatheciurh inspersed;
neotropical and pacific (Panama, Costa Rica, Pldn, Hawaii).
Pyrenula luteopruinos&tayo & Aptroot

B77b Ascomata or thallus orange or red; hamatheanspersed. 78

B78a Ascomata red; thallus UV-negative; Australasigaord Howe
Island).Pyrenula howeanAptroot
B78b Thallus or ascomata orange, thallus UV+ yellt®v

B79a Ascomata orange; ascospores 17-20 um longyegstaeotro-
pical (Korea).Pyrenula sipmaniAptroot & K.H. Moon

B79b Thallus orange; ascospores 19-22 um long; eagtdaeotropi-
cal (Thailand) Pyrenula aurantiopileat@ptroot

B80a Thallus yellow (in shade) to orange (in fight). 81
B80b Thallus and/or ascomata at least partly ped,or lilac. 82

B81la Ascospores ca. 25-40 um long, not plicate; fomnehangrove;
neotropical Pyrenula ceringeschw.
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B81b Ascospores 55-65 pum long, longitudinally plicaiaile. Pyrenu-
la plicata Sipman & Aptroot

B82a Thallus and/or ascomata at least partly réd. 8

B82b Thallus lilac; BrazilPyrenula lilacinaC.O. Mendonca, Aptroot
& M. Caceres

B82c Thallus salmon pink; hamathecium inspersechssores 24-27
x 13-16 um; BrazilPyrenula salmoneAptroot

B83a Hamathecium not inspersed. 84
B83b Hamathecium inspersed with colourless oil gles. 91

B84a Ascomata aggregated in pseudostromata. 85
B84b Ascomata mostly separate. 88

B85a Ascospores 15-18(-20) um long. 86

B85b Ascospores 20-24 upm long; ascomata densely agjgobgn
well-delimited, bright red pseudostromata; BraRifrenula sangu-
ineaAptroot, M. Caceres & Liicking

B86a Ascomata covered by red thallus; BraRyrenula cinnabarina
Aptroot, E.L. Lima & M. Caceres
B86b Ascomata covered by red pigment only. 87

B87a Ascospores 15-17 um long; Costa RR@enula rubroanomala
Aptroot & Lucking

B87b Ascospores 15-18(—20) um long; Brayrenula coccine&.O.
Mendonca, Aptroot & M. Caceres

B88a Ascospores 16—19 um long. 89
B88b Ascospores 21-28 um long. 90

B89a Red colouration only in tissue arond the testioeotropical.
Pyrenula rubrostom&.C. Harris

B89b Red coloration extending over the thallus;zBr&yrenula rub-
ronitidula Aptroot & M. Céaceres

B90a Thallus extensively carmine-red-stained; Brd2yrenula rub-
roacutisporaAptroot

B90b Only ostioles of (immersed) ascomata red; ibaan.Pyrenula
sanguineostiolat®ptroot & Mercado Diaz
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B9la Ascomata aggregated in pseudostromata; asesspd—15 x
6—8um; Brazil.Pyrenula reginadc.L. Lima, Aptroot & M. Caceres
B91b Ascomata not aggregated. 92

B92a Ascospores about 15-18 um long. 93
B92b Ascospores mostly over 19 um long. 94

B93a Ascospores about 19-22 um long. 95
B93b Ascospores about 19-22 um long. 96

B94a Thallus orange-brown to red, ostioles blackazi. Pyrenula
rubromamillanak.L. Lima, Aptroot & M. Caceres

B94b Only ostioles pigmented, red; Bra#lrenula rubrostigmapt-
root & M. Céaceres

B95a Thallus dark reddish to orange-brown, K+ camsascomata
hemispherical, 0.4-0.7 mm diam.; eastern palaectbplava).
Pyrenula rubrojavanica\ptroot

B95b Thallus orange, K+ purple; ascomata low-cdni®a’7—1 mm
diam.; Brazil.Pyrenula aurantiacothallinaC.O. Mendonca, Apt-
root & M. Céaceres

B96a Ascospores 25-29 x 10-12 um; thallus with remtsspr lines;
ascomata immersed in thallus, 0.2-0.4 mm diam.jbGaan.
Pyrenula sanguineomeandratgtroot & Mercado Diaz

B96b Ascospores 27-35 um long; thallus with red padabr comple-
tely red; ascomata erumpent, c. 0.4-0.8 mm diammtrggaical.
Pyrenula cruentgMont.) Vain.

B97a Ascomata mostly aggregated, with fused waltsiith separate
ostioles. 98

B97b Ascomata mostly simple, only aggregated ashance when
crowded (if difficult to decide, start with thediralternative). 112

B98a Old ascospores with red oil; Puerto Riegrenula concastroma
R.C. Harris
B98b Old ascospores without red oil. 99

B99a Terminal locules directly against the exospuoaél; Australasian
(Papua New GuineaPyrenula pyrenastrospordptroot
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B99b Terminal locules separated from the exosp@iélyy endospore
thickening. 100

B100a Hamathecium inspersed with colourless oibgles. 101
B100b Hamathecium not inspersed. 103

B10l1la Ascospores 16—-20 um long. 102
B101b Ascospores 25-40 um long; ostioles sometirag$ygeccentric;
pantropical Pyrenula minarunyvain.

B102a Ascomata hemispherical, 0.3—0.5 mm diam.;spsres 16-18
um long; Brazil.Pyrenula paraminarurdptroot & M. Caceres
B102b Ascomata conical with flattened tip, 0.4—féh diam.; asco-
spores 17-20 pm long; ArgentinRyrenula inspersoleucotrypa

Aptroot, L.I. Ferraro & M. Caceres

B103a Ascospores mostly <20 um long. 104
B103b Ascospores mostly >21 um long. 108

B104a Ascospores with dark bands between the IscUIBA (Florida).
Pyrenula atrolaminatdR.C. Harris
B104b Ascospores without dark bands. 105

B105a Ascomata not in dense stromata but more lpe@sgregated,
the individual ascomata often well recognizablenical, with
distinct ostioles. 106

B105b Ascomata in dense, well delimited stromatdgibose with
indistinct, black ostioles. 107

B106a Ascospores 11-13 x 3.5-5 um; BraRyrenula aggregataspis-
teaAptroot & M. Céaceres

B106b Ascospores 15-18(-22) um long; BraByrenula infraleuco-
trypa Aptroot & M. Caceres

B107a Ascospores mostly >15 um long; ascomata inedsttemata;
pantropical Pyrenula anomald@Ach.) Vain.

B107b Ascospores mostly <15 um long; pantropiEgtenula arthoni-
othecaUpreti

B108aAscospores mostly <25 um long. 109
B108b Ascospores mostly >25 um long. 110
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B109a End locules elongated; Costa Riegrenula subsolutéMuill.
Arg.) Aptroot

B109b All locules more or less rounded; easteraqutopical Pyre-
nula leucotrypaNyl.) Upreti

B110a Thallus with pseudocyphellae; neotropical 111
B110b Thallus without pseudocyphellae; easternguatapical (Sri
Lanka).Pyrenula zeylanic&Jpreti & Ajay Singh

Bllla Thallus with pseudocyphellae; Cubgrenula wrightii(Mull.
Arg.) R.C. Harris

B111lb Thallus with pseudocyphellae, ascomata $jighised, in
groups of few ascomata which are hardly touchinghether;
Brazil. Pyrenula diamantinensi€.O. Mendonca, Aptroot & M.
Caceres

B112a Thallus ecorticate, whitish. 113
B112b Thallus corticate (may be difficult to obs®m poor specimens;
when in doubt try the first alternative first). 118

B113a Thallus UV+yellow. 114
B113b Thallus UV-. 115

Bl1ll4a Ascospores 18-21 um long; pantropiBgtenula cocoeMiill.
Arg.

B114b Ascospores 14-17 um long; Bra#flyrenula xanthinspersa
Aptroot & M. Caceres

B115a Hamathecium inspersed; pantropical (Brahiljgpines).Pyre-
nula albothallinaVvain.
B115b Hamathecium not inspersed. 116

B116a Thallus white to grey, dull; ascomata <0.7 tham.; pantropi-
cal. Pyrenula microcarpaviull. Arg.
B116b Thallus cream to silvery or inapparent, sinpmperate. 117

Bl1ll7a Ascospores <18 um long; hamathecium K-negapyenidia
present. Known from temperate regions on the nortihemis-
phere and reported from Chile, so probably cosmtamoin tempe-
rate regionsPyrenula coryliA. Massal.
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B117b Ascopores >18 pum long; hamathecium sometimebklKBlue
(fleeting), pycnidia absent; temperate northern isphere.Pyre-
nula laevigata(Pers.) Arnold

B118a Old ascospores with orange oil. 119
B118b Old ascospores without orange oil. 120

B119a Ascospores 25-35 um long; pantropiegtenula bahianaal-
me

B119b Ascospores (30-)35-51 um long; eastern palz@@oal. Pyre-
nula thailandicaAptroot

B120a Terminal locules all directly against thespare wall (if anthra-
quinones present on thallus and/or ascomata, centjés). 121
B120b Terminal locules mostly (at least in matuseospores) separa-

ted from the exospore wall by endospore thickenl4g@.

(See alsd”. minae, P pyrgillosporaandP. xanthominutawhich are
keyed out via 142 because they have a thick ousdirsniggesting
an apical endospore layer. Their ascospores reseRyngillus
javanicug

B12la Thallus UV+yellow. 122
B121b Thallus UV-negative. 124

B122a Hamathecium not inspersed; pantropiealenula cocoeMiill.
Arg.
B122b Hamathecium inspersed. 123

B123a Thallus olivaceous with thick cortex; northe@mperatePyre-
nula pseudobufoniéRehm) R.C. Harris

B123b Thallus pale grey, with thin cortex; neotogi(Guyana, Vene-
zuela).Pyrenula guyanensiSipman & Aptroot

(Pyrenula obvolutgNyl.) R.C. Harris may be an older name, but m th
lectotype the fertile warts are only 0.6—0.8 mmenahd details of
hamathecium and ascospores are missing)

B124a Hamathecium inspersed (in some cases otiheinpper part).
125
B124b Hamathecium not inspersed. 136

B125a Ascospores with elongated end locules. 126

31



B125b Ascospores with all locules more or less dagito angular. 129

B126a Ascospores 20-25 um long; pantropical (comalaaPyrenula
acutalis which is only inspersed in the upper paRyrenula
maravalensid/ain.

B126b Ascospores >25 um long. 127

B127a Ascospores with attenuated, horn-like api@is;)25-29(-32)
um long; Brazil.Pyrenula cornutispor@ptroot & M. Caceres
B127b Ascospores without horn-like apices. 128

B128a Ascospores 26—30 pum long; Australasian (Palmva Guinea).
Pyrenula rinodinospor&\ptroot

B128b Ascospores 35-50 um long; eastern palaeotrogicdia).
Pyrenula kurziiAjay Singh & Upreti

B129a Ascospores all <16 um long; pantropi€alrenula cayennensis
Mull. Arg.
B129b Ascospores partly >16 um long. 130

B130a Ascospores <40 um long. 132
B130b Ascospores >40 pum long. 135

B131a Ascospores partly >30 um long. 132
B131b Ascospores all <30 um long. 133

B132a Ascospores with black granular material adotne ends; Aus-
tralasian (Papua New GuineRyrenula gross#@ptroot

B132b Ascospores without black granular materiastern palaeotro-
pical (Borneo, Sri LankaPyrenula fulvaKrempelh.) Mull. Arg.

B133a Thallus with patches of orange brown coleomatvhich are
KOH+purple; known from temperate regions on thethmenmn he-
misphere and South Africa, so probably cosmopaliyrenula
occidentalis(R.C. Harris) R.C. Harris

B133b Thallus without coloured, KOH+purple patchEd

B134a Hamathecium only inspersed in the upper peatitropical.
Pyrenula acutali®R.C Harris

B134b Hamathecium totally inspersed; pantropiBslrenula fetivica
(Krempelh.) Mall. Arg.
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B135a Ascospores 42-50 um long, mostly straightegapgalaeotropi-
cal (India).Pyrenula subcamptospotdpreti

B135b Ascospores 45-52 um long, mostly curved; neatabpPyre-
nula cryptostom&Nyl.) Mall. Arg.

B136a End locules elongated. 137
B136b All locules more-or-less rounded to anguld®@

B137a Ascospores 20-29 um long; ascomata <0.7 mm. didé
B137b Ascospores 27-40 um long; ascomata >0.7 mm.dgantropi-
cal. Pyrenula vernicos@rempelh.) Mill. Arg.

B138a Ascospores 20-29 um long; ascomata 0.5—-0.dm@am.; eas-
tern palaeotropicaPyrenula finitimaMull. Arg.

B138b Ascospores 20—-29 um long; ascomata <0.5 mm.dgantropi-
cal. Pyrenula approximan@&rempelh.) Mull. Arg.

B139a Ascomata >2 mm diam.; eastern palaeotrogiRialippines).
Pyrenula irosinavain.
B139b Ascomata <2 mm diam. 140

B140a Ascospores 11-13 pm long; palaeotropical (Ssaies). Pyre-
nula infracongruenéptroot & Schumm
B140b Ascospores >13 um long. 141

Bl4l1la Ascospores 14-16 um long; eastern palaeo#ioptyrenula
mastophorizgNyl.) Zahlbr.

B141b Ascospores at least partly >16 um long; pantebpPyrenula
nitidula (Bres.) R.C. Harris

B142a Hamathecium inspersed. 143
B142b Hamathecium not inspersed. 162

B143a Hamathecium inspersed with coloured partidléd
B143b Hamathecium inspersed with colourless oibgles. 146

Bl44a Hamathecium inspersed with orange, K-negatiystals; Sri

Lanka.Pyrenula multicolorataMeerakoon & Aptroot
B144b Hamathecium inspersed with red or yellongtobules. 145
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B145a Hamathecium inspersion red; ascospores 18nlléng; Vene-
zuela.Pyrenula rubroinspersAptroot & Sipman

B145b Hamathecium inspersion yellow; ascosporeS2%m lon;
EcuadorPyrenula flavoinspersAptroot & Sipman

Bl1l46a Central ascospore locules elongated; NortteenperatePyre-
nula subelliptica(Tuck.) R.C. Harris
B146b Central ascospore locules transversely ldatito rounded. 147

B1l47a Ascospores constricted at the central seplitl;n;endospore
thickening between the outer lumina and the wafst@ Rica.
Pyrenula minaé\ptroot & Licking

B147b Ascospores not constricted, at most becoongtricted when
postmature. 148

B148a Ascomata mostly <0.7 mm diam. 149
B148b Ascomata mostly >0.7 mm diam. 153

B149a Ascospores 13-18 um long; neotropiPgrenula laetiorMull.
Arg.
B149b Ascospores >18 um long. 150

B150a Ascospores about 18-25 um long. 151
B150b Ascospores >27 um long. 152

B151a Ascospores 18-20 um long; thallus and ascomiditaut any
anthraquinone; eastern palaeotropical (Singap&wgnula sub-
glabrata (Nyl.) Mull. Arg.

B151b Ascospores 18-25 um long; thallus and/or astonvdh pat-
ches of rusty anthraquinone; known from temper@gens on the
northern hemisphere and South Africa, so probatgmopolitan.
Pyrenula occidentali¢R.C. Harris) R.C. Harris

B152a Ascospores 25-31 um long; thallus with pseudoeNge; Bra-
zil. Pyrenula supralaetioC.O. Mendoncga, Aptroot & M. Caceres

B152b Ascospores 27-50 um long; thallus without geeyphellae;
eastern palaeotropical (India, Sri LankByrenula oculataAjay
Singh & Upreti

B153a Ascospores mostly 10-20 um long. 154
B153b Ascospores mostly >20 um long. 156
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B154a Ascospores mostly 10-14 um long, up to 4 um wiklazil.
Pyrenula inframamillanaptroot & M. Caceres
B154b Ascospores mostly >15 um long. 155

B155a Ascospores mostly 14-17 um long and about éslfwide,
biseriate in the ascus; pantropicBlyrenula castanedEschw.)
Mull. Arg.

B155b Ascospores mostly 17—-21 um long and about lning &4s wide,
uniseriate in the ascus; pantropi¢arenula mamillana(Ach.)
Trevis.

B156a Ascospores <30 um long. 157
B156b Ascospores 30-45 um long. 159

B157a Ascoma chamber deeply immersed in the barky; astioles
visible, often with red-brown pigment; Brazityrenula celaticar-
paAptroot & M. Caceres

B157b Ascomata erumpent, at least partially visgddlack dots. 158

B158a Ascospores rounded, uniseriate in the apeudropical Pyre-
nula massariosporéStarb.) R.C. Harris

B158b Ascospores at least at one end pointed,idisan the ascus;
neotropical Pyrenula acutali®R.C. Harris

B159a Ascomata conical, emergent. 160
B159b Ascomata globose to hemiglobose. 161

B160a Ascomata conical, emergent, sides spreadasgern palaeotro-
pical. Pyrenula interductgdNyl.) Zahlbr.

B160a Ascospores without black granular materrad, \&ith thin apical
walls bulging at the spore tips; palaeotropicaly(helles).Pyre-
nula supracongruendptroot & Schumm

B161a Ascomata globose, immersed; neotropieglenula mastopho-
roides(Nyl.) Zahlbr.

B161b Ascomata hemispherical, prominent; eastelaep&opical.
Pyrenula ocellulataVijeyaratne, Licking & Lumbsch

B162a Thallus UV+ yellow (when material well presst, sometimes
only part of the thallus reacting). 163
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B162b Thallus UV-negative or greenish/whitish refileg. 167

B163a Ascospores mostly >24 um long. 164
B163b Ascospores mostly <24 um long. 165

B164a Ascospores 25-40 um long, without black grasumsta Rica
(also reported from ChinalPyrenula andinaptroot

B164b Ascospores 36-45 um long, with black granaeshe tips;
temperate Americ@yrenula caryadr.C. Harris

B165a Thallus brownish with thick cortex; ascomatd in distinct
thalus warts. 166

B165b Thallus whitish with thin cortex; ascomata imseekrin distinct
thallus warts; ascospores 15-22 um long, ellipsonlai pointed;
neotropical Pyrenula micromméMont.) Trevis.

(Pyrenula obvolutalNyl.) R.C. Harris & Aptroot is most probably a
separate species, characterized by not-pointedjasEs)

B166a Ascospores 9-11 um long, ellipsoid; pantrdp{éaustralia,
Guyana) Pyrenula xanthominutAptroot

B166b Ascospores 14-21 pm long, fusiform, pointed;nomsolitan.
Pyrenula dermatodedBorrer) Schaer.

(somewhat variable, especially in UV-reaction, dlways with pointed
ascospores and thallus at least partly coveringsicemataPyre-
nula shirabeicolaKurok. & S. Nakan. is probably a further syno-
nym. The oldest name found for specimens that atgeacting
with UV is Pyrenula subtrahen@\yl.) Mull. Arg.)

B167a Ascospores mostly >25 um long. 168
B167b Ascospores mostly <25 um long. 181

B168a Ascospores 36-45 um long, with or without blgcanules at
the tips. 169
B168b Ascospores <40 um long, without black granatdbe tips. 170

B169a Ascospores 36—45 pm long, with black granutethea tips;
temperate Americdyrenula caryadR.C. Harris

B169b Ascospores 36—45 um long, without black gramalethe tips;
pantropical Pyrenula subduct@\yl.) Mall. Arg.
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B170a End locules elongated, ascospores 24-29 um orggn Is-
lands.Pyrenula expectatR.C. Harris
B170b End locules not elongated. 171

B17l1a Growing on rock, ascospores with dark baretsvden the
locules, 25-30 um long; BraziRyrenula quarziticaAptroot
B171b Growing on bark, ascospores without dark bah@d2

B172a Ascomata mostly >0.7 mm diam. 173

B172b Ascomata mostly <0.7 mm diam. 176

(Pyrenula lilacinawith lilac-colored thallus keys out here when the
pigment is not observed)

B173a Thallus with pseudocyphellae; temperate regiof the old
world. Pyrenula macrosporéDegel.) Coppins & P. James
B173b Thallus without pseudocyphellae. 174

B174a Ascospores 27-32 um long, when mature dark brameh
constricted at the central septum instead of pedg grown and
constricted at the locules; Guyaryrenula minoide#ptroot &
Sipman

B174b Ascospores pale greybrown and constrictéledbcules. 175

B175a Ascospores 24—-29 um long, thallus thick; eagialaeotropical
(Papua New Guinea, Juan FernandBgjenula media\ptroot
B175b Ascospores 29-40 um long, thallus thin; eagtataeotropical.

Pyrenula complanatéMont.) Trevis.

B176a Ascospores with diamond-shaped locules; testgeegions on
both hemisphere®yrenula chlorospilgNyl.) Arnold
B176b Ascospores with somewhat rounded or quadtanigeules. 177

B177a Ascospores with dark granules between thddegtemperate
America and Japa®yrenula macouniR.C. Harris
B177b Ascospores without dark bands. 178

B178a Ascospores 32-42 um long; temperate America Japan.

Pyrenula punctelldNyl.) Trevis.
B178b Ascospores mostly 25-37 um long; tropical. 179
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B179a Central locules of ascospores much longerhde; ascomata
superficial, hemispherical; Guyamayrenula perfectaptroot &
Sipman

B179b Central locules of ascospores not longer wide. 180

B180a Central locules much wider than long, ascamahical, emer-
gent, thallus without pseudocyphellae; pantropiégtenula mas-
tophora(Nyl.) Mull. Arg.

B180b Central locules more-or-less rounded; asc@s@mnhewhat roun-
ded, often partly immersed in the thallus; thallféen with
(generally sparse) pseudocyphellae; pantropisaknula quassii-
cola (Fée) Fée

B18la Ascospores mostly 21-25 um long. 182
B181b Ascospores mostly <21 um long. 189

B182a Ascomata c. 3—4 mm diam.; Jagyrenula gigaZahlbr.
B182b Ascomata <3 mm diam. 183

B183a Ascomata with red, KOH+purple crystals insité4
B183b Ascomata without red crystals. 185

B184a Ascomata <0.5 mm diam.; temperate regionEurbpe and
Asia. Pyrenula nitidella(Florke ex Schaer.) Mull. Arg.

B184b Ascomata >0.5 mm diam.; temperate regionEwbpe and
Asia. Pyrenula nitida(Weigel) Ach.

B185a Ascospores with angular diamond-shaped lscutamperate
North and South Americ&yrenula michenerR.C. Harris
B185b Ascospores with rounded or quadrangular éscLl86

B186a Ascospores with bands of dark granules beivilee locules,
without much endospore thickening between the dutema and
the wall; pantropicalPyrenula pyrgillosporaAptroot

B186b Ascospores without bands of dark granuleg. 18

B187a Thallus with dense pseudocyphellae; postmatiscospores
longitudinally plicate; ChilePyrenula maritimeSipman & Aptroot

B187b Thallus without pseudocyphellae; ascospooesagularly pli-
cate when postmature. 188
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B188a Ascospores with at least one pointed endpéeate northern
hemisphere, extending to the tropiPyrenula acutispord&alb &
Hafellner

B188b Ascospores with rounded ends; eastern patgecdl (India).
Pyrenula submastophorgay Singh & Upreti

B189a Ascospores 7-10 pum long; Ird&yrenula minutissimaptroot,
Valadbeigi & Sipman
B189b Ascospores >10 um long. 190

B190a Ascospores mostly <15 ym long. 191
B190b Ascospores mostly >15 pum long. 195

B19l1a Ascomata >0.7 mm diam.; pantropiéairenula atropurpurea
(Eschw.) Mull. Arg.
B191b Ascomata <0.7 mm diam. 192

B192a Ascospores 6—8 um wide; pantropi€airenula brunne&-ée
B192b Ascospores 3—6 um wide. 193

B193a Ascospores 3.5-4.0 um wide, rhomboidal; Bra2ilrenula
rhomboideaAptroot & M. Caceres
B193b Ascospores 4-6 um wide. 194

B194a Ascospores 4—-6 um wide; pantropi€alrenula aspisteéAch.)
Ach.

B194b Ascospores 5-6 pum wide; like P. aspistea but wimersed
ascomata; BraziPyrenula minutispor@ptroot & M. Caceres

B195a Thallus at least partly 0.3 mm thick. 196
B195b Thallus thinner. 197

B196a Ascospores at least partly constricted asépa; Australasian
(Papua New GuineaPyrenula montan#&ptroot

B196b Ascospores not constricted; neotropical (fduRrco, Brazil).
Pyrenula psoriformiZahlbr.

B197a Ascomata >0.7 mm diam. 198
B197b Ascomata <0.7 mm diam. 201
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B198a Thallus with pseudocyphellae; New Zealdhdenula delique-
scengC. Knight) Mull. Arg.
B198b Thallus without pseudocyphellae. 199

B199a Ascospores pale reddish brown instead of gedg-brown;
Brazil. Pyrenula mattickian&ipman & Aptroot
B199b Ascospores pale grey-brown. 200

B200a Locules rounded; eastern palaeotropicalg)n@yrenula scuta-
ta (Stirt.) Zahlbr.

B200b Locules angular; pantropicBlyrenula balia(Krempelh.) R.C.
Harris

B201a Ascospores with distinct inner endosporerlayeund locules;
neotropical (Florida, LouisianalPyrenula rubrostom&.C. Harris
B201b Ascospores without extra endospore layeia. 20

B202a Ascospores with dark bands between the Ischilerth America
and Asia.Pyrenula confoederatR.C. Harris
B202b Ascospores without dark bands. 203

B203a Ascomata <0.4 mm diam.. 204

B203b Ascomata reaching >0.4 mm diam.; pantrogidatnegative
material ofPyrenula dermatodeseys out here as well; The oldest
name found for such specimens that are not reautitigUV is
Pyrenula subtrahen@Nyl.) Mll. Arg.). Pyrenula aggregatdFée)
Fee

B204a Thallus pale grey, with thin cortex and @llith crystals, not
oily or olivaceous; BrazilPyrenula albonigraAptroot, D.S. An-
drade & M. Caceres

B204b Thallus olivaceous, oily. 205

B205a Ascospores 18-20 um long; palaeotropiegienula tristissima

Vain.
B205b Ascospores <18 um long; neotropiétrenula minor-ée

Key C. Pyrenocarpous lichens with simple paraphyseand septate,
hyaline, distoseptate ascospores
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(Celothelium, LithotheliumtemperateCelothelium species are not
keyed out as they are dubious; all saxicolbitisotheliumspecies
are keyed out here as well to make the treatmeait Bfyrenulace-
ae complete, even if some of them have have breeospores)

Cla Ascospores filifornCelothelium 2
C1b Ascospores ellipsoid to fusiforiathothelium 7

C2a Ascomata sideways fused. 3
C2b Ascomata solitary or with joined ostioles. 4

C3a Ascomata sideways grouped in dense, ofterr]idkeaters; neotro-
pical. Celothelium cinchonarurfvain.) Vain.

C3b Ascomata in small groups; temper&elothelium ischnobelum
(Nyl.) M.B. Aguirre

C4a Ostiole lateral to eccentric, fused or not. 5
C4b Ostiole apical, ascomata solitary. 6

Cba Ascomata less than 0.5 mm wide; neotropi@alothelium acicu-
liferum (Nyl.) Vain.

C5b Ascomata over 0.5 mm wide; Kord2elothelium longisporum
K.H. Moon & Aptroot

(here also keys out from Indiaithothelium filisporum(Patw., Makhija
& D. Rane) Kr.P. Singh & G.P. Sinha, which couldlwge a
Celothelium)

C6a Without yellow pigment; neotropicdlelothelium dominicanum
(Mall. Arg.) Aguirre

C6b With yellow pigmentation; Bermud&elothelium lutescens.
Berger & Aptroot

C7a Ascospores colourless. 8
C7b Ascospores red-brown to brown; on rock (specrebark are in
keys A and B). 25

C8a Thallus on bark; ascospores 3-septate. 9
C8Db Thallus on rock. 21

C9a Ascospores 4/ascus; Thailanithothelium quadrisporumptroot
C9b Ascospores mostly 8/ascus. 10
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C10a Ascomata with fused ostioles only or with tlsestioles and
fused walls. 11
C10b Ascomata solitary. 14

Clla Ascomata with fused ostioles only; thallupklzieodic, brow-
nish to green; ascospores 12-15(-18) x 4-6 um; pao#io
Lithothelium obtectuniMull. Arg.) Aptroot

C11b Ascomata with fused ostioles and fused walls.

C12a Thallus endophloeodic, brownish to grey; gsomes 18—23 x
(6—)7—10 um; pantropicalLithothelium illotum(Vain.) Aptroot
C12b Thallus epiphloeodic, brownish to green. 13

C13a Ascospores 18-23 x (6—)8—11 um; neotropicahothelium
paraguayensdll. Arg.

C13b Ascospores 16-18 x 7-8 um; neotropit#hothelium fugax
(Mull. Arg.) Aptroot

C1l14a Thallus epiphloeodic, brownish green to gderi5
C14b Thallus endophloeodic, whitish to brownishygfey

C15a Ascospores 10-12 x 4-4.5 um; Floridighothelium microspo-
rum R.C. Harris
C15b Ascospores larger. 16

Cl6a Ascospores 16-19 x 5.5-6.5 um; South Afrlaghothelium
almbornii Aptroot

C16b Ascospores 27-37 x 12-17 um; pantropical (Brazilina).
Lithothelium grossumptroot

Cl1l7a Hymenium inspersed with oil droplets; ascosp@9—)10-14(—
17) x (3—)4-5 um; Japaiithothelium japonicuntH. Harada
C17b Hymenium not inspersed. 18

C18a Terminal lumina much smaller than the cehtiraina. 19
C18b Terminal lumina only slightly smaller than tentral lumina. 20

C19a Ascospores 14-20(—24) x 6—8(—12) um; pantrafigdiotheli-
um hyalosporuniNyl.) Aptroot
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C19b Ascospores 18-31 x 10-20 um; Australishothelium quie-
scensP.M. McCarthy

C20a Paraphyses simple; ascospores 18-23 x (6—}n;lpantropi-
cal. Lithothelium illotum(Vain.) Aptroot

C20b Paraphyses branched and anastomosing; ase®spor25 x
8.5—-12 um; IndiaLithothelium insulareMakhija & Adaw.

C21a Ascospores 4-8-septate, 20-25(—30) x 3-5-hfwéBahamas.
Lithothelium bahamendRiddle
C21b Ascospores 3-septate. 22

C22a Ascomata with fused ostioles and fused wiiidlus endolithic.
23
C22b Ascomata solitary; thallus at least parthyigype. 24

C23a Thallus violet-grey; hamathecium IKI+ blueotange; asci with
rounded ocular chamber; ascospores 13-17(-20)-63-6) um;
neotropicalLithothelium cubanunMll. Arg.

C23b Thallus greenish grey; hamathecium IKI negatiasci with
sagittiform ocular chamber; ascospores 16-19 x 5-7 kaik-
lands.Lithothelium falklandicuniNyl.) Aptroot

C24a Ostioles apical; asci without ocular chamascpspores 17-20 x
6—8 um; Eurasian temperatdathothelium triseptatuniNyl.) Apt-
root

C24b Ostioles lateral; asci with rounded ocularncbar; ascospores
15-18 x 6—7 um; HawailLithothelium hawaiiensAptroot

C25a Ascospores ornamented with spines, 14-19 6 64; China.
Lithothelium echinatumptroot
C25b Ascospores smooth. 26

C26a Thallus epilithic, rimose to areolate; ascospd 8-28 x 8-14
um; Australia.Lithothelium austropacificurR.M. McCarthy
C26b Thallus endolithic; ascospores 20-26 x 6—8 pm. 2

C27a Ascospore lumina all rounded: New Zealdnithothelium aus-
trale Aptroot & H. Mayrhofer

C27b Ascospore lumina partly diamond-shaped andexded; Bermu-
da.Lithothelium bermudende Berger, LaGreca & Aptroot
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Key D. Tropical pyrenocarpous lichens with simple praphyses and
1-septate, distoseptate, brown ascospores (mostlyrénulace-
ae: Clypeopyrenis, Distopyrenis, Granulopyrenis, Paragyis)

(all are rare or rarely collected and rarely stddat least the sequenced
Granulopyrenigs basal in or sister to the Pyrenulaceae)

Dla ascomata conical, distinctly flattened, sup&ffi 0.6-1.2 mm
diam.; ostioles apical, black, obconical; ascospbrewn, bilocu-
late, 6-8 x 2-2.5 upm, ellipsoidal, neotropic&lypeopyrenis
microspermaMiill. Arg.) Aptroot

D1b Ascospores larger. 2

D2a Ascospores with double wall, with a layer ofigpicuous granules
inside.Granulopyrenis 3
D2b Ascospores without internal granules. 7

D3a Ascomata grouped under a stroma; Br&aidnulopyrenis nigre-
scengMiill. Arg.) R.C. Harris
D3b Ascomata single. 4

D4a Thallus not blackened around the ascocarpml@stpical, asci
with rounded ocular chamber; South Afric&ranulopyrenis
macrocarpoidegZahlbr.) Aptroot

D4b Thallus blackened around the ascocarps. 5

D5a Ostiole lateral; asci with rounded ocular chamimn bark; on
driftwood; USA.Granulopyrenis hymnothoraptroot
D5b Ostiole apical to eccentric; asci without ocwalaamber. 6

D6a Ostiole partly eccentric; Caribbe&ranulopyrenis portoricensis
(Petrak) Y. Z. Wang, Aptroot & K. D. Hyde

D6b Ostiole apical; Hong Kongsranulopyrenis seawardAptroot &
Sipman

D7a Thallus lichenicolous; Papua New Guirfearapyrenis lichenico-
la Aptroot & Diederich
D7b Thallus not lichenicolous. 8
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D8a Thallus on driftwood; Papua New GuinParapyrenis maritima
Aptroot
D8b Thallus on bark. 9

D9a Ascomata grouped under a stroma; neotropicedz(B Puerto
Rico). Distopyrenis compositR.C. Harris
D9b Ascomata single. 10

D10a Thallus with violet tinge; AustraliRistopyrenis violaceAptroot
D10b Thallus brownish or whitish. 11

D1l1a Ascospores with elongated lumina. 12
D11b Ascospores with rounded or angular lumina. 13

D12a hamathecium IKI + blue; ascocarps flattenedple or aggrega-
ted; BermudaParapyrenis elongatéptroot

D12b hamathecium IKI negative; ascocarps not fittie simple; neo-
tropical.Parapyrenis guayacé~ée) Aptroot

D13a Ascospores with an euseptum within the septdm.
D13b Ascospores only distoseptate with relativeials lumina. 15

D14a Lumina angular; thallus whitish grey to inllsi, not blackened
around the ascocarps; USA and Caribb&astopyrenis america-
na Aptroot

D14b Lumina rather rounded; thallus pinkish grdgckened around
the ascocarps; Mexico and Caribbeaistopyrenis fuliginos#\p-
troot

D15a Ascospores with large, rounded lumina; Austr&arapyrenis
conicaAptroot

D15b Ascospores with angular lumina, with muchkbited endospo-
rium formation, thus lumina relatively small. 16

D16a Ascomata flattened; JaWarapyrenis aurorgZahlbr.) Aptroot

D16b Ascomata conical; French Guiabastopyrenis pachysporap-
troot
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Key E. Pyrenocarpous lichens with mazaedioid ascorta
(Pyernulaceae:Mazaediothecium, Pyrgillus

Ela Ascoma wall not carbonized; ascospores amagsitige large
ostioles of the cup-like ascomata, eitherl- semiaruciate sub-
muriform. Mazaediotheciun?

E1lb Ascoma wall carbonized; ascospores amassing tup-like
structure on top of the closed ascomata, transyeisad-septate.
Pyrgillus. 6

E2a Ascomata red; Papua New Guindazaediothecium rubiginosum
Aptroot
E2b Ascomata black. 3

E3a Ascospores 1-septate. 4
E3b Ascospores cruciate submuriform. 5

E4a Thallus corticate; photobiont trebouxioid; Braklazaediotheci-
um serendipiticurAptroot

E4b Thallus not corticate; photobiont trentepolaljdrrench Guiana.
Mazaediothecium uniseptatulptroot

E5a Thallus UV+ yellow; neotropicdflazaediothecium albuswptroot
E5b Thallus UV-negative; Malaysidazaediothecium mohamedhi
Harada & Yoshik. Yamam.

EGa Ascospores 1-septate. 7
E6b Ascospores 3-septate. 9

E7a Mazaedium pruina golden-yellow; pantropi¢dlrgillus indicus
(Kremp.) Aptroot
E7b Mazaedium pruina white. 8

E8a Ascospores with pale ends, red brown; AustrBlagillus fuscus
Aptroot

E8b Ascospores with dark ends, brown; pantropkglgillus cubanus
Nyl.

E9a Thallus UV—; mazaedium pruina orange, KOH+ purple; ascospo-
res 10-14 x 5—7 um; Cambodia and Chiagillus cambodiensis
Kashiw., K.H. Moon & Aptroot
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E9b Thallus UV+ yellow, with lichexanthone. 10

E10a Mazaedium pruina white, KOH—; ascospores 10—13 x 6.0-8.5
um; pantropical Pyrgillus javanicugMont. & Bosch) Nyl.

E10b Mazaedium pruina orange or red, KOH+ orargp]ish violet or
violet. 11

Ella Mazaedium pruina red, KOH+ reddish violet, UV—; ascospores
15-20(-23) x 7.5-10.0 um; IndiRyrgillus tibellii Kr. P. Singh &
Pushpi Singh

E1llb Mazaedium pruina red but KOH+ violet or orang®'+ red,
ascospores 13.0-17.5x5.0-7.5 um. 12

El2a Mazaedium pruina orange, KOH+ violet; asceaspdr3—-16 x
6.0—-7.5 ym, c. 2 times as long as wide; Brajlrgillus aurantia-
cusAptroot & M. Caceres

E12b Mazaedium pruina red, KOH+ orange; ascospdied-
17.5x5.0-6.5 um, c. 2.5-3 times as long as wideziBriayrgillus
rufusAptroot & M. Céaceres

Key F. Aptrootia species

Fla Thallus on bark, corticate, green, bullatepsgsores ornamented,;
Eastern palaeotropica\ptrootia elatior(Stirt.) Aptroot

F1b Thallus on soil and bryophytes, not corticgtey, cartilaginous,
smooth; ascospores smooth. 2

F2a Ascospores 170-230 x 40-70 pum; amphipacific tgCédca,
Papua New Guinea, Solomon Island®#ptrootia terricola
(Aptroot) Lucking, L. Umafa & Chaves

F2b Ascospores 150-360(—400) x 65-140 um; Austrél@rootia
robusta(P.M. McCarthy & Kantvilas) Aptroot

Key G. Architrypethelium species with transversely septate asco-
spores

Gla Ascospores remaining hyaline 2
G1b Ascospores soon becoming brown 5
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G2a Ascomata sessile, very large (up to 3 mm djadnazil. Architry-
pethelium grand€Kremp.) Aptroot & Liicking

G2b Ascomata immersed or in erumpent prominentiufalarts,
smaller (usually not exceeding 1 mm diam.). 3

G3a Ascomata completely immersed between bullaa#uth warts;
Brazil. Architrypethelium lauropaluanurhiicking, M.P. Nelsen &
Marcelli

G3b Ascomata erumpent to prominent, partly thatlogered. 4

G4a Thallus UV+ yellow; neotropicalrchitrypethelium hyalinum
Aptroot

G4b Thallus UV—; BoloviaArchitrypethelium penuriixanthurdlakus
& Aptroot

Gb5a Ostiole eccentric; ascomata sometimes withdfasgoles; neotro-
pical. Architrypethelium niteng-ée) Aptroot
G5b Ostiole apical; ascomata solitary. 6

G6a Hamathecium inspersed; Colombhachitrypethelium columbi-
anum(Nyl.) Aptroot & Lucking

G6b Hamathecium clear; pantropicarchitrypethelium uberinum
(Fée) Aptroot

Key H. Astrothelium species with ascospores transversely septate,
ostiole apical, secondary substances present on tug and/or
ascoma

Hla Lichexanthone present; thallus and/or ascorbita yellow;
pigment(s) present or absent. 2

H1lb Lichexanthone absent; pigment(s) always presbatlus and
ascomata usually K+ red to purple and UV+ orangedr 20

H2a Pigments present in thallus and/or ascomathexanthone on
thallus; ascomata pseudostromatic, in irregulackolmes. 3

H2b Pigments absent; lichexanthone on thallus aradoomata; asco-
mata variable. 4
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H3a Ascospores 3-septate, small (18-26 um long)pmata with
external orange pigment, scattered laterally alsepgostromata;
neotropical Astrothelium neogalbineurfiR.C. Harris) Aptroot &
Licking

H3b Ascospores (3-)5-septate, large (90-115 um jasgpomata with
external purplish-red pigment, scattered laterallpng pseu-
dostromata; BrazilAstrothelium picturptroot

H4c Ascospores 9-11-septate; Bra&strothelium pseudodermatodes
Aptroot
H4a Ascospores 3—-9-septate. 5

HSa Ascospores 5-9-septate. 6
H5b Ascospores 3-septate. 7

H6a Lichexanthone on ascomata; ascomata solitaryeigularly con-
fluent, erumpent, covered by thallus; eastern patapical Astro-
thelium cinereoroselluniKremp.) Aptroot & Llcking

H6b Lichexanthone on pseudostromata; ascomatancligti pseu-
dostromatic; Fiji Astrothelium fijiensd.ticking, Naksuwankul &
Lumbsch

H7a Hamathecium inspersed; ascospores small (1}5+30ng). 8
H7b Hamathecium clear; ascospores small to medigett$15—70 um
long). 12

H8a Lichexanthone on ascomata only, absent frodtuthaascomata
solitary to irregularly confluent, largely immersadd covered by
thallus; Brazil Astrothelium punctulatumalme

H8b Lichexanthone on thallus and ascomata or diughanly. 9

H9a Lichexanthone on thallus only, absent from asta; ascomata
solitary but dense; thallus gall-like; eastern pateopical Astro-
thelium grossoidedptroot & Licking

HOb Lichexanthone on thallus and ascomata; thalkugall-like. 10

H10a Ascomata pseudostromatic, immersed in pronineeu-
dostromata that are often partly covered by thalhantropical
Astrothelium porosurfAch.) Aptroot & Llcking

(the recently describedstrothelium sinens&.H. Jiang & C. Zhang
keys out here and is probaly synonymous)
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H10b Ascomata solitary, erumpent, whitish. 11

H1lla Ascospores 20-25 um long; neotropiéatrothelium vulcanum
Aptroot

H11b Ascospores 14-17 um long; Bra&ktrothelium infravulcanum
Aptroot

H12a Ascospores small (15-30 um long). 13
H12b Ascospores (small to) medium-sized (25—-70 pmg)ol7

H13a Lichexanthone only on ascomata or ostiole. 14
H13b Lichexanthone on thallus and ascomata. 15

H1l4a Lichexanthone on ascomata only, absent frathu) ascomata
pseudostromatic, immersed in prominent pseudostaoowered
by thallus; neotropical (Brazil and BoliviaAstrothelium stroma-
tofluoresceng\ptroot & M. Céaceres

H14b Lichexanthone only on ostioles; pseudostromsatsile, brow-
nish; Brazil.Astrothelium gyalostiolaturAptroot

H15a Ascomata solitary to irregularly confluenyrmapent, covered by
thallus; pantropicalAstrothelium pulcherrimuniFée) Aptroot &
Licking

H15b Ascomata pseudostromatic, immersed in pseuoata that are
often partly covered by thallus. 16

H16a Pseudostromata well-delimited, with whitiskerp prominent to
sessile; neotropical Astrothelium leucosessilé.ticking, M.P.
Nelsen & Aptroot

H16b Pseudostromata not well-delimited, coverethhjlus, erumpent
to prominent; pantropicalAstrothelium phlyctaené-ée) Aptroot
& Licking

H17a Ascospores under 40 pm long. 18
H17b Ascospores over 45 um long. 19

H18a Ascospores 25-40 x 8-13 um; thallus and tleltaver of
ascomata UV+ yellow; pantropicalstrothelium pupulgAch.)
Aptroot & Lucking

H18b Ascospores 34-38 x 8.5-10.5 um; only pseudasigeh UV+
yellow; Brazil Astrothelium xanthopseudocyphellatdgtroot
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H19a Ascospores 60-70 x 16—-18 um; El Salvadastrothelium me-
gochroleucunAptroot

H19b Ascospores 45—60 x 19.5-22.5 um; Brastrothelium minian-
nulare Kalb & Aptroot

H20a Ascospores 3-septate. 21
H20b Ascospores 5—-19-septate. 44

H21a Ascospores medium-sized (50-65 um long); madacomata)
with internal, redpigment; ascomata solitary tegularly conflu-
ent, erumpent, covered by thallus; neotropiéatrothelium the-
lotremoideqNyl.) Aptroot & Llcking

H21b Ascospores small to medium-sized (15-50 um)topigment
external or internal, yellow to red. 22

H22a Hamathecium inspersed. 23
H22b Hamathecium clear. 28

H23a Hamathecium with red, K+ green pigment; Srikaa Astrotheli-
um isohypocrellinundptroot & Weerakoon
H23b Hamathecium hyaline. 24

H24a Ascomata with external, yellow to orange pigtmaostly deve-
loped around the ostiolar area; ascomata solitaryrrégularly
confluent, erumpent, covered by thallus exceptbiack ostiolar
area. 25

H24b Medulla (ascomata) with internal, red pigmeastomata variab-
le. 27

H25a Ascomata with yellow pigment; ascomata diffppseudostrom-
atic, pseudostromata forming irregular lines; Bl/&dor. Astrothe-
lium neoinspersumptroot

H25b Thallus and/or ascomata with orange pigmesttp@ata solitary
to irregularly confluent. 26

H26a Both thallus and ascomata with abundant orpiggeent; pantro-
pical. Astrothelium inspersaeneufptroot & M. Caceres

H26b Only ascomata with sparse orange pigment; rqaical
(Colombia and Papua New GuineAktrothelium aenascemrgt-
root
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H27a Ascospores 20-30 x 7-9 um; Bragstrothelium rubrocrystalli-
numAptroot & M. Caceres

H27b Ascospores 30-50 x 14-16 um; neotropi&atrothelium buckii
(R.C. Harris) Aptroot & Lucking

H28a Thallus and/or ascomata with external pigns¢n20
H28b Medulla (ascomata) with internal pigment(s). 39

H29a Ascomata with external, red pigment(s); Mexistrothelium
coccineuntord.-Chav., Aptroot & M. Caceres
H29b Ascomata with external, yellow to orange pigi{®. 30

H30a Thallus grey, barely lichenized; ascomatardidy pseudostrom-
atic, pseudostromata prominent to sessile, withngeacover
strongly contrasting with thallus; Thailandistrothelium aurantia-
cocinereuniticking, Naksuwankul & Lumbsch

H30b Thallus olive-green, distinctly lichenizedcamata solitary or
pseudostromatic, if pseudostromatic, then pseuniostia immer-
sed to erumpent and in irregular, often reticuliates. 31

H31a Ascospores very small (16—18 um long); ascomsgadostrom-
atic, immersed, pseudostromata in irregular, ofegiculate lines,
covered with pigment and contrasting with oliveegrethallus;
Brazil. Astrothelium flavurAptroot & M. Caceres

H31b Ascospores small (20—-35 pum long). 32

H32a Ascospores 20-25(-27) x 6-10 um; ascomatagolir pseu-
dostromatic. 33

H32b Ascospores 25-35 x 10-12 um; ascomata solivairyegularly
confluent, erumpent, covered by thallus. 37

H33a Ascomata solitary to irregularly confluenggmpient on thallus and
ascomata. 34

H33b Ascomata pseudostromatic, pseudostromataregular lines,
covered with pigment and contrasting with oliveegrehallus. 36

H34a Thallus resembling bubbles of wax plus prdtisalVenezuela

Astrothelium bullatothallinum\ptroot & Sipman
H34b Thallus smooth. 35
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H35a Pigment orange to yellow; pantropicAktrothelium aeneum
(Eschw.) Aptroot & Licking
H35b Pigment ochraceous; BraZAlstrothelium ochraceuptroot

H36a Thallus strongly bullate; BraziAstrothelium flavostromatum
Aptroot & M. Caceres

H36b Thallus smooth to uneven; neotropiéatrothelium kunz€Fée)
Aptroot & Lucking

H37a Pigment orange, abundant; neotropical (B&#blivia). Astro-
thelium megaeneufakus & Aptroot
H37b Pigment yellow, sparse. 38

H38a Ostioles partly lateral and fused; pigment iple; Bolivia
Astrothelium pallidoflavunirlakus & Aptroot

H38b Ostioles consistently apical; pigment K+ neegtropical Astro-
thelium subcatervariuriMalme) Aptroot & Liicking

H39a Ascospores medium-sized (30-50 x 10-16 um). 40
H39b Ascospores small (15-30 x 5-9 um). 42

H40a Medullary pigment red; neotropicalstrothelium cartilagineum
(Fée) Aptroot & Liicking
H40b Medullary pigment yellow. 41

H41a Thallus bullate; BraziAstrothelium endochryseuf¥ain.) Apt-
root & Lucking

H41b Thallus smooth; BrazilAstrothelium laevithallinuniicking,
M.P. Nelsen & Marcelli

H42a Ascomata solitary to irregularly confluenyrapent, covered by
thallus; medullary pigment orange; Bra&lstrothelium aeneoides
Aptroot

H42b Ascomata pseudostromatic; pseudostromataiblabkown; me-
dullary pigment (pale) yellow. 43

H43a Medullary pigment K+ red; pantropicAktrothelium degenerans
(Vain.) Aptroot & Liicking

H43b Medullary pigment K—. 16; neotropicafstrothelium feei
(C.F.W. Meissn.) Aptroot & Llicking
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H44a Ascospores small to medium-sized (15-45 xusrp 45
H44b Ascospores medium-sized to large (50-150 ¥A@m). 47

H45a Medulla (ascomata) with internal, red pigmastospores 9—13-
septate; ascomata pseudostromatic, exposed, formmegular,
reticulate lines or groups; IndiAstrothelium nigrorufuniMakhija
& Patw.) Aptroot & Licking

H45b Medulla (ascomata) with internal, yellow taalge pigment;
ascospores 5-9-septate. 46

H46a Hamathecium inspersed; medullary pigment K& escomata
pseudostromatic, pseudostromata erumpent to promwvitish;
Papua New Guine@strothelium pseudodissimulufptroot

H46b Hamathecium clear; medullary pigment K+ pur@scomata
pseudostromatic, exposed, forming irregular, rédieulines or
groups; IndiaAstrothelium dissimilunMakhija & Patw.) Aptroot
& Licking

H47a Ascospores medium-sized (50-90 um long). 48
H44b Ascospores large (110-150 pum long). 49

H48a Ascomata with scattered, external, pink pigmenlitary to
irregularly confluent, immersed in large thallusrueae; hamathe-
cium inspersed; ascospores 50—65 x 10-17 um; Breztitotheli-
um decemseptatuAptroot & M. Caceres

H48b Medulla (ascomata) with internal, yellow pigmeascomata
pseudostromatic, pseudostromata prominent, covieyethallus
except black ostiolar areas; hamathecium cleagsgeres 55-90
x 13-28 um; East AsiAstrothelium luridum(Zahlbr.) Aptroot &
Licking

H49a Ascomata with scattered, external, pink pigissiitary, immer-
sed; ascospores 17-22 um broad, 13—19-septate p€arnlAstro-
thelium calosporuniMdill. Arg.) Aptroot & Licking

H49b Ascomata with external and internal yellowrpent; ascospores
30-37um broad, 7—-11-septate; neotropidatrothelium rimosum
Aptroot
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Key I. Astrothelium species with ascospores transversely septate,
ostiole apical, secondary substances absent

|1a Ascospores 3-septate. 2
I1b Ascospores (3—-)5-15-septate. 26

I2a Ascospores small to medium-sized (15-45(-58326 pum). 3
I2b Ascospores medium-sized to large ((45-)50-126-35 um). 20

I3a Hamathecium inspersed. 4
I3b Hamathecium clear. 6

l4a Ascospores (25—-)30—-40 um long; ascomata inutegggroups to
pseudostromatic, pseudostromata erumpent, whitafrasting
with olive-green thallus; pantropicaAstrothelium perspersum
Aptroot & Ertz

l4b Ascospores 15-25(—-30) um long. 5

I5a Ascomata solitary, erumpent, with white covexotropical Astro-
thelium subscorid&lakus & Aptroot

I5b Ascomata irregularly grouped to pseudostromatiamersed to
erumpent, mostly exposed, brown-black; pantropisirothelium
scoria (Fée) Aptroot & Licking

|I6a Ascospores I+ violet. 7
I6b Ascospores I—. 8

I7a Ascomata solitary, immersed, covered by thalkeept dark ostio-
lar area; pantropicalAstrothelium infossur(Nyl.) Aptroot & LU-
cking

I7b Ascomata distinctly pseudostromatic, pseudosita erumpent,
brown-black, with pale ostiolar areas; neotropigsstrothelium
infuscatulum(Mull. Arg.) Aptroot & Llcking

I8a Ascospores 15-28 x 7-10(-12) pAsifothelium nitidiusculum
complex). 9

I8b Ascospores 26-46 x (7—-)10-16 um. 15

I9a Ascomata pseudostromatic; pseudostromata etfeninent or
contrasting with thallus in colour. 10
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I9b Ascomata solitary to irregularly confluent orogped but not
prominent or contrasting with thallus. 13

I10a Pseudostromata prominent, partly covered hijuth and hence
not strongly contrasting with thallus in colour;np@pical Astro-
thelium bicolor(Taylor) Aptroot & Liicking

110b Pseudostromata immersed to erumpent and mdes® leveled
with thallus, often forming irregular to reticulaiaes or groups,
contrasting with thallus in colour (either darkvanitish). 11

I11a Pseudostromata with whitish cover; neotropidedtrothelium
rufescengMull. Arg.) Aptroot & Liicking
111b Pseudostromata exposed, brown-black. 12

112a Pseudostromata forming distinct, compact gsdagerally cover-
ed by thallus; neotropicalAstrothelium subendochryseulii-
cking, M.P. Nelsen & Marcelli

112b Pseudostromata diffuse, exposed; neotraphsafothelium nigra-
tum Mull. Arg.) Aptroot & Lucking

I13a Ascomata forming irregular groups, with ratfeeoad, brown-
black ostiolar area; eastern palaeotropiéatrothelium meiopho-
rum (Nyl.) Aptroot & Licking

113b Ostiolar areas not broadly. 14

I14a Ascomata covered by olive-green thallus; rogatal Astrotheli-
um ceratinun{Fée) Aptroot & Liicking

114b Ascomata with broadly white area surroundihg bstiole or
entirely white; pantropicalAstrothelium nitidiusculur{Nyl.) Apt-
root & Lucking

I15a Ascospores 36—46 x 14-16 ym; ascomata soli&ampent,
covered by thallus and with pale ring surroundimg dark ostiolar
spot; pantropical, extending into temperate regidwstrothelium
floridanumZahlbr. ex M. Choisy

I115b Ascospores 26—-39 x 7-14 um; ascomata variable. 1

|16a Ascomata pseudostromatic, pseudostromata edpammersed
and leveled with thallus, forming irregular to oefiate lines or
groups. 17

116b Ascomata solitary, covered by thallus. 19
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I17a Thallus consisting of globose verrucae withiek hyaline cortex;
Papua New Guinedstrothelium diaphanocorticatudptroot &
Sipman

117b Thallus smooth to verrucose. 18

|18a Ascospores 36—39 um long; neotropiéaitrothelium scoriotheli-
umAptroot & Llicking

118b Ascospores 29-33 um long; Bradtrothelium disjuncturApt-
root & M. Céaceres

H19a Thallus and ascomata finely verrucose; as@mamnersed to
erumpent, numerous and dense; neotropi#stiothelium papulo-
sum(Nyl.) Aptroot & Llcking

H19b Thallus and ascomata smooth to uneven; asecenampent to
prominent, scattered; neotropicAkltrothelium solitariunAptroot
& M. Caceres

I20a Hamathecium inspersed. 21
I20b Hamathecium clear. 23

I21a Ascospores 45-62 x 15-22 um; thallus unevelateylascomata
solitary, erumpent, covered by thallus, with paie rsurrounding
the dark ostiolar spot; Bolivigstrothelium inspersotuberculosum
Flakus & Aptroot

I21b Ascospores 85-120 x 22-35 um; thallus and aatrariable.
22

I22a Ascospores 85-95 x 22—-25 um; thallus uneverugese; asco-
mata solitary, prominent, exposed, with gently siggsides; Viet-
nam Astrothelium clypeatuAptroot & Gueidan

122b Ascospores 100-120 x 30-35 pm; thallus unewsnicose;
ascomata confluent, erumpent to prominent, exposid,gently
to steeply sloping sides; Guyarsstrothelium megatropicudpt-
root

I23a Ascomata prominent, completely exposed; Colan¥strotheli-
um phaeotheliuniNyl.) Aptroot & Licking

I23b Ascomata immersed to erumpent, covered byughalith pale
ring surrounding the dark ostiolar spot. 24
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I24a Thallus verrucose-papillose; ascomata soli@iyregularly con-
fluent, prominent to sessile; Panamatrothelium pseudannulare
Aptroot & Etayo

124b Thallus uneven to shallowly bullate. 25

I25a Ascospores 48—65 x 17—20 um; neotropistrothelium tubercu-
losum(Vain.) Aptroot & Llcking

I25b Ascospores 62—80 x 20-25 um; neotropiéatrothelium annu-
lare (Fée) Aptroot & Llcking

I26a Ascospores medium-sized (29-59(-80) x 8—17 @in).
I26b Ascospores large (85—-220 x (8-)20—-45 um). 32

I27a Hamathecium inspersed. 28
I27b Hamathecium clear. 29

I28a Ascospores 50-59 um long; thallus verrucos&tajlPapua New
Guinea Astrothelium galligenurfAptroot) Aptroot & Liicking

128b Ascospores 40-49 um long; thallus smooth tovengSri Lanka
Astrothelium nitidulumWeerakoon & Aptroot

I29a Ascomata at least mostly solitary. 30
I29b Ascomata in irregular groups to pseudostrarngtioups or pseu-
dostromata erumpent to prominent. 31

I30a Ascomata solitary to irregularly confluentpn@rsed to erumpent,
with erumpent part exposed, blackish; Malaystetrothelium
trypethelizangNyl.) Aptroot & Liicking

I30b Ascomata solitary, immersed, not exposed; iBrastrothelium
quintannulareAptroot

I31a Pseudostromata whitish; eastern palaeotrofistidothelium ubi-
anensgVain.) Aptroot & Llcking

I31b Pseudostromata brownish; BraZistrothelium pseudoplatysto-
mum(Makhija & Patw.) Aptroot & Licking

I32a Hamathecium inspersed. 33
I132b Hamathecium. 38

I33a Ascospores 9—15-septate, occasionally witmgitudinal septum
in one or several cells. 34
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I133b Ascospores 5-9-septate, lacking longitudiepts. 35

I34a Ascospores 120-195 pm long; Inddestrothelium macrosporum
(Makhija & Patw.) Aptroot & Liicking

I134b Ascospores 75-100 um long; Malayséestrothelium tanianum
Aptroot & Sipman

I35a Ascospores 180-220 x 40-45 um, 5-9-septatenada grouped
in large thallus verrucae; AngolAstrothelium pustulaturfvain.)
Aptroot & Lucking

I35b Ascospores 100-170 x 29—-40 um, 5-septate; aseovariable.
36

I36a Ascospores curved; ascomata grouped; Bragitothelium cur-
visporumAptroot & M. Céaceres
I36b Ascospores straight; ascomata solitary tguialy confluent. 37

I37a Ascomata solitary, prominent to sessile, cegdry thallus except
dark ostiolar area; neotropical (Brazil and Guyaresfrothelium
sipmaniiAptroot

I37b Ascomata solitary to irregularly confluentueapent, upper part
exposed; ColombiaAstrothelium pseudomegalophthalmupt-
root

I38a Ascospores 140-190 um long, 11-19-septatensecsolitary to
irregularly confluent. 39

138b Ascospores 85-120 um long, 3—-17-septate; aseomagularly
grouped to pseudostromatic. 40

I39a Thallus verrucose-bullate; ascomata erumpgmidminent, cove-
red by thallus except broad, blackened ostiolan;atéruguay
Astrothelium basilicuntKremp.) Aptroot & Liicking

139b Thallus smooth; ascomata immersed, completmlgred by thal-
lus; Argentina Astrothelium spectabiléAptroot & L.l. Ferraro)
Aptroot & Licking

140a Ascospores 20—-33 um broad, 3—7-septate. 41

140b Ascospores 8—16 um broad, 9—17-septate; nactopstrotheli-
um olivaceofuscur(Zenker) Aptroot & Lucking

59



41a Thallus smooth to uneven; ascomata coverethdlius; Brazil
Astrothelium trematurKalb & Aptroot
141b Thallus verrucose-bullate; ascomata exposeayripblack. 42

|142a Thallus verrucose-bullate; BraZlstrothelium megalophthalmum
(Mdall. Arg.) Aptroot & Lucking
142b Thallus squamulose; Braziistrothelium squamosuAptroot

Key J. Astrothelium species with ascospores transversely septate,
ostiole lateral, secondary substances present onallus and/or
ascoma

Jla Lichexanthone present; thallus and/or ascoroata yellow;
pigment(s) present or absent. 2

J1b Lichexanthone absent; pigment(s) always pregeilus and asco-
mata usually K+ red to purple and UV+ orange or B3

J2a Pigments present on/in thallus and/or ascorheit@xanthone on
thallus only. 3
J2b Pigments absent; lichexanthone on thallus aagtmmata. 10

J3a Ascospores 9-11-septate, 50-75 x 12—-22 pmyshaith external,
orange pigment (absent on ascomata); ascomatargdititirregu-
larly confluent, erumpent, covered by thallus exaok ostiolar
area; Venezuelastrothelium dicoloratumptroot

J3b Ascospores 3-septate, 21-55 x 7-23 um; ascommdtaxternal,
yellow-orange pigment (absent on thallus). 4

J4a Hamathecium inspersed; ascospores 20-25 x@rl@iroups of
fused ascomata dispersed to irregularly conflusimgapore As-
trothelium inspersogalbineudptroot & Weerakoon

J4b Hamathecium clear; ascospores variable in Size.

J5a Ascospores 21-28 x 7-11 um. 6
J5b Ascospores 28-55 x 10-23 pum. 7

J6a Ascomata pseudostromatic; pseudostromata peamicontaining
one or several groups of fused ascomata, coverdu avange
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pigment; pantropicalAstrothelium macrocarpurfFée) Aptroot &
Licking

J6b Ascomata solitary to irregularly confluent,rapent, containing a
single group of fused ascomata; ThailaAdtrothelium flavocoro-
natumLuangsuph., Aptroot & Sangvichien

J7a Ascospores 37-55 x 15-23 um; ascomata pseuaias$ico pseu-
dostromata erumpent, containing several groupsuséd asco-
mata, covered with orange pigment; neotropidsstrothelium
ochrothelium(Nyl.) Mull. Arg.

J7b Ascospores 28—-35 x 10-15 pm. 8

J8a Thallus strongly folded-bullate, whitish; greuyd fused ascomata
dispersed, immersed, with yellow-orange pigmentiadoostiolar
area; pantropicalAstrothelium versicoloMull. Arg.

J8b Thallus smooth to uneven, light olive-browroliwe-green; asco-
mata pseudostromatic. 9

J9a Pseudostromata immersed to erumpent, contasevgyal groups
of fused ascomata, forming irregular to reticullwes covered
with yellow-orange pigment; BrazilAstrothelium aureomacula-
tum (Vain.) Aptroot & Llcking

J9b Pseudostromata erumpent to prominent, eachinomg one group
of fused ascomata, covered by orange pigment; NaledGnia
Astrothelium grossuriull. Arg.

J10a Ascospores 3-septate, rarely 3(-5)-septate. 11
J10b Ascospores (3—)5—-11-septate. 27

J1la Ascospores small to medium-sized (20-52 x @ri)7 12
J11b Ascospores medium-sized to large (50-120 4Q ). 23

J12a Ascospores 30-52 x 10-17 pm. 13
J12b Ascospores 20-30 x 611 um. 16

J13a Hamathecium inspersed, inspersion dirty yeboown; lichexan-
thone on thallus and ascomata or ascomata onlgnesdea pseu-
dostromatic, pseudostromata prominent, containmgyar several
groups of fused ascomata. 14

J13b Hamathecium clear; lichexanthone on thallalsssscomata; asco-
mata crowded or indistinctly pseudostromatic, psstrdmata
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immersed to erumpent, containing one or severalpggof fused
ascomata. 15

Jl14a Lichexanthone on ascomata only; Br@strothelium sorditheci-
umLicking, M.P. Nelsen & Marcelli

J14b Lichexanthone on thallus and ascomata; Braéatrothelium
xanthosorditheciumptroot

J15a Ascomata solitary or in dispersed, diffusei@estromata, conical
with flattened top, whitish; neotropicastrothelium leucothelium
Nyl.

J15b Ascomata crowded, hemispherical to wart-shapedered by
thallus; MalaysiaAstrothelium chrysostomu®remp.) Aptroot &
Licking

J16a Lichexanthone on ascomata or only on ostigle.
J16b Lichexanthone on thallus and ascomata; hawiathanspersed
or clear; ascospores 20—26 um long. 21

J17a Lichexanthone only on ostiole; hamatheciuspensed; Brazil.
Astrothelium eustominspersuiptroot & Oliveira-Junior

J17b Lichexanthone on ascomata only; hamatheciear dr insper-
sed. 18

J18a Hamathecium inspersed; Bra&sirothelium studera@ptroot &
M. Céaceres
J18b Hamathecium clear. 19

J19a Hamathecium inspersed; ascomata diffuselydpséwmatic,
erumpent, with whitish cover; Thailandstrothelium neovariolo-
sumLuangsuph., Aptroot & Sangvichien

J19b Hamathecium clear. 20

J20a Groups of fused ascomata dispersed, immeosegumpent;
Brazil. Astrothelium laevigaturimull. Arg.

J20b Ascomata pseudostromatic, pseudostromata peaimbften whi-
tish, containing one or several groups of fused@msta; pantropi-
cal. Astrothelium variolosunfAch.) Mull. Arg.

J21a Ascomata diffusely pseudostromatic, pseuduosiia erumpent,
covered by thallus, containing one or several gsoap fused
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ascomata; ascospores 20-25 um; Braaltrothelium subinterjec-
tumLucking, M.P. Nelsen & Jungbluth

J21b Ascomata distinctly pseudostromatic, pseudmstta prominent,
with white or grey cover contrasting with the olgeeen thallus,
containing one or several groups of fused ascorata.

J22a Thallus with pseudocyphellae; pseudostromayg @razil As-
trothelium pseudocyphellatuR.C. Harris

J22b Thallus lacking pseudocyphellae; pseudost@mhitish; pantro-
pical. Astrothelium interjecturR.C. Harris

J23a Ascospores 100-130 x 35-45 um; groups of fasedmata
dispersed to aggregate, immersed-erumpent, cousyeithallus
except for whitish ostiolar area; Venezuetastrothelium ultralu-
censAptroot

J23b Ascospores 50-75 x 14-26 um. 24

J24a Lichexanthone on thallus (and sometimes alsssoomata). 25
J24a Lichexanthone not on thallus, only on asconzéta

J25a Lichexanthone on thallus, not on ascomatayom@oal (Brazil
and Venezuela)Astrothelium leucoconicuidyl.

J25b Lichexanthone on thallus and ascomata; Bolik&rothelium
nigrocacuminuntlakus, Kukwa & Aptroot

J26a Ascomata distinctly pseudostromatic, pseuniostta erumpent,
with white cover contrasting with the olive-gredraltus, contai-
ning one or several groups of fused ascomata; psoes 60—70 X
17—-20 pm; Brazil Astrothelium sinuosuptroot & Gumboski

J26b Groups of fused ascomata dispersed, immessidbroad, dark
ostiolar area; ascospores 50—60 x 14-17 um; Bragtlrothelium
obtectunLicking, M.P. Nelsen & Benatti

J27a Ascospores small (20-30 x 6—-11 um), 3-5-se[@@te
J27b Ascospores medium-sized to large (30-110 29 j#n), 5-11-
septate. 30

J28a Lichexanthone on ostioles only; ascomatangdibfipseudostrom-
atic, pseudostromata erumpent, with white covetrasting with
the olive-green thallus, containing one or sevgralps of fused
ascomata; pantropicahstrothelium eustomu(vont.) Mull. Arg.
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J28b Lichexanthone on thallus and ascomata; aseommatble. 29

J29a Ascomata distinctly pseudostromatic, pseudiostta erumpent,
with white cover contrasting with the olive-gredaltus; Thailand
Astrothelium neglectubuangsuph., Aptroot & Sangvichien

J29b Ascomata indistinctly pseudostromatic, psetndosta erumpent
to prominent, covered by thallus; pantropicd&strothelium sexlo-
culatumAptroot

J30a Ascospores 30-55 um long; ascomata with wlnerccontras-
ting with the olive green thallus, erumpent. 31
J30b Ascospores 65—-110 um long; ascomata variadle. 3

J31la Hamathecium inspersed; ascomata disperseddalarly conflu-
ent; Thailand Astrothelium siamenséuangsuph., Aptroot &
Sangvichien

J31b Hamathecium clear; ascomata distinctly psdraoatic, contai-
ning several groups of fused ascomata. 32

J32a Lichexanthone on thallus and ascomata; necélq@uyana and
Venezuela)Astrothelium septemseptatéptroot
J32b Lichexanthone on ascomata or ostiole only. 33

J33a Lichexanthone on ascomata; Bra&strothelium octoseptatum
Aptroot & M. Caceres

J33b Lichexanthone on ostiole only; French Guiafsatrothelium
macroeustomurAptroot & Sipman

J34a Hamathecium inspersed; lichexanthone on thatd ascomata;
ascomata distinctly pseudostromatic, pseudostroreaienpent,
with white cover contrasting with the olive-gredmaltus, each
containing a single group of fused ascomata; Cs&rothelium
diplocarpoidesvill. Arg.

J34b Hamathecium clear; lichexanthone on ascomdia ascomata
variable. 35

J35a Ascospores 80-110 x 17-25 um, 5-7-septatenasaaliffusely
pseudostromatic, pseudostromata erumpent, coveyetthdbus,
each containing a single group of fused ascomatziBAstrothe-
lium macrostomoidekicking, M.P. Nelsen & Benatti
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J35b Ascospores when transversely septate 6585 ¥81um, 5-11-
septate, submuriform when longer; ascomata varidble

J36a Ascospores 5-7-septate; ascomata diffuselydpstomatic,
pseudostromata erumpent to prominent, covered duf) une-
ven-verrucose, each containing a single group séduascomata;
French GuianaAstrothelium macrostomuAptroot

J36b Ascospores 9-11-septate; ascomata distinsdydostromatic,
pseudostromata immersed, with white cover contrgstiith the
olive-green thallus, containing one to several geowf fused
ascomata. 37

J37a Ascospores 65—-70 x 15-17 um, transverselyteamtyy; Brazil
Astrothelium eumultiseptatuAptroot & M. Caceres

J38b Ascospores 90-110 x 22-28 um, in part withitadgmal septa
and becoming submuriform; neotropic@lstrothelium diplocar-
pumNyl.

J38a Ascospores 5-9-septate. 39
J38b Ascospores 3-septate. 41

J39a Ascospores 5-septate; ascomata diffusely pstadhatic, pseu-
dostromata with external pink pigment; Brabktrothelium bive-
lum Aptroot & M. Caceres

J39b Ascospores 5-9-septate. 40

J40a Ascospores 7-9-septate; only ostiole yellowinpse; Brazil
Astrothelium septoconicuAptroot

J40b Ascospores 6—7-septate; pseudostromata withnai yellow
pigment; Brazil Astrothelium introflavidurptroot & M. Caceres

J41a Ascospores small (20-30 x 6-12 pm). 42
J41b Ascospores small to medium-sized (30—65 x 3. (r2). 47

J42a Thallus and ascomata with orange pigment. 43
J42b Pigment on ascomata only, yellow to orange. 44

J43a Pseudostromata immersed to erumpent, whHitidbnesia Astro-
thelium pseudoferrugineuAptroot

J43b Pseudostromata erumpent to prominent, covwgrddhllus; Cuba
Astrothelium ferrugineun@Mull. Arg.) Aptroot & Lucking
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J44a Hamathecium inspersed; Sri Lankatrothelium inspersoconi-
cumAptroot & Weerakoon
J44b Hamathecium clear. 45

J45a Pigment yellow, sparse; ostioles partly apasdomata solitary to
irregularly confluent and fused, erumpent, covebsdthallus;
Bolivia. Astrothelium pallidoflavunflakus & Aptroot

J45b Pigment orange, distinct; ostioles consistdateral and fused,;
ascomata pseudostromatic, erumpent to promineni, erange
cover, containing one to many of fused ascomata. 46

J46a Ascomata with one or few fused ascomata; @ainal Astrothe-
lium cinnamomeun(Eschw.) Mill. Arg.

J46b Ascomata pseudostromatic, with many groussafd ascomata;
Brazil. Astrothelium stromatocinnamomewptroot

J47a Thallus yellow; ascospores 30-35 x 10-12 paziBAstrotheli-
um croceunMalme
J47b Thallus not cracked; ascospores (30-)35-@5X12—-25 um. 48

J48a Ascospores 55-65 x 15-25 um; pantropistrothelium ocella-
tumMalme

J48b Ascospores 30—45 x 10-17 um; pantropisirothelium scorio-
idesNyl.

Key K. Astrothelium species with ascospores transversely septate,
ostiole lateral, secondary substances absent

Kla Ascospores 3-septate. 2
K1b Ascospores (3—)5-23-septate. 21

K2a Ascospores medium-sized (55-80 x 15-25 um)tukalistinctly
verrucose papillose. 3

K2b Ascospores small to medium-sized ((12—-)20-48-%37-15 um);
thallus variable. 4

K3a Ascospores medium-sized (55—-65 x 15-19 um)tukalistinctly
verrucose-papillose; ascomata immersed; BrAztrothelium sim-
plexAptroot & S.M.A. Martins

66



K3b Ascospores 80-88 x 32—-36 um; ascomata promitmesessile;
PanamaAstrothelium pseudannulaiptroot & Etayo

K4a Hamathecium inspersed. 5
K4b Hamathecium clear. 7

K5a Thallus covering the pseudostromata; Sri Lankstrothelium
conjugatumWeerakoon & Aptroot
K5b Thallus not covering the pseudostromata. 6

K6a Ascospores 20-25 um long; ascomata diffuselygsstromatic,
pseudostromata prominent, laterally covered bylubalvith one
to several groups of fused ascomata forming brdatl, dark
ostiolar areas often fused in lobate pattern; eagtalaeotropical
Astrothelium straminicolo(Nyl.) Aptroot & Llcking

K6b Ascospores 25—-30 pum long; ascomata diffuselyigsstromatic,
pseudostromata prominent, covered by thallus, anhto several
groups of fused ascomata with dark, papilliformyals separate
ostiolar areas; pantropicalAstrothelium pyrenastrosulphureum
Aptroot & Lucking

K7aAscospores (12-)20-27 x (4-)7-10 um. 8
K7b Ascospores 28-45 x 10-15 ym. 17

K8a Ascospores 12-15 x 4-5 um; ascomata diffusedyghsstromatic,
pseudostromata prominent, laterally covered bylubalvith one
to several groups of fused ascomata forming brdatl, dark
ostiolar areas often fused in lobate pattern; Culsrothelium
acrophaeunMull. Arg.

K8b Ascospores 19-27 x 7-10 um; thallus and ascomaiti@ble
(Astrothelium crassurnomplex). 9

K9a Ostioles separate; ascomata aggregate in iareguoups or lines,
immersed; neotropicafstrothelium scorizurgMull. Arg.) Aptroot
& Licking

K9b Ostioles fused; fused ascomata dispersed teggte. 10

K10a Thallus mottled olive-whitish, with irregulavhitish areas or

lines; ascomata usually developed on the whitigasr(but not
covered by them). 11
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K10b Thallus uniformly olive-brown to olive-greewjthout whitish
areas except when covering the ascomata. 13

K1la Ascomata dispersed, conical, partially oyffatbvered by thallus;
Malaysia Astrothelium peranceg&remp.) Aptroot & Lucking
K11lb Ascomata dispersed to irregularly conflueaimpletely exposed.

12

K12a Ascomata black, developed on distinct, whitegular to reticu-
late lines; Brazil Astrothelium nigrican$lalme

K12b Ascomata dark brown, emerging from thallugitrapical Astro-
thelium nigrumAptroot & M. Caceres

K13a Ascomata aggregate in irregular groups boddbyea thin whi-
tish line; thallus rather thick, uneven to irreglydolded; eastern
palaeotropicalAstrothelium subfuscukremp.

K13b Ascomata dispersed to irregularly confluerpased and brown
or with whitish or (partial) thallus cover; thalltisin to thick but
not folded. 14

K14a Ascomata exposed and brown-black, conicalziBrAstrotheli-
um obscurunMull. Arg.

K14b Ascomata at least with lateral thallus coveawibh whitish rim or
cover, lens-shaped to hemispherical. 15

K15a Ascomata prominent, with basal thallus coved apper part
exposed; individual ascomata clearly discerniblestfalia Astro-
thelium oligocarpun{Mull. Arg.) Aptroot & Liicking

K15b Ascomata erumpent to prominent, whitish ortishirim; indivi-
dual ascomata only visible as immersed chambers. 16

K16a Ascomata with complete whitish cover includimgtiolar area;
thallus thin; ThailandAstrothelium subdissociarfdlyl. ex Vain.)
Aptroot & Lucking

K16b Ascomata with whitish rim bordering a widerldastiolar area;
thallus thickened; pantropicalstrothelium crassurgi-ée) Aptroot

K17a Thallus strongly verrucose-bullate; groupsfuged ascomata

dispersed, immersed, visible only by their darkjrava ostiolar
area; Brazil Astrothelium globosuptroot & M. Caceres
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K17b Thallus smooth to uneven; ascomata distinffiisgly to dis-
tinctly pseudostromatic, pseudostromata covereh thillus. 18

K18a Ascomata distinctly pseudostromatic, pseudostta strongly
prominent to sessile, uneven-verrucose, coverdd twéllus, with
whitish ring around dark ostiolar zone, containote or several
groups of fused ascomata; pantropi@etrothelium fallaxMdill.
Arg.

K18b Ascomata diffusely pseudostromatic, pseudosita erumpent
to prominent, smooth to uneven, covered with tisaleontaining
several to many groups of fused ascomata. 19

K19a Ascospores 35-45 x 14-16 pum; Braastrothelium marcidum
(Fée) Aptroot & Liicking
K19b Ascospores 28—33 x 8-15 um. 20

K20a Pseudostromata with distinctly separate, sihniostiolar areas;
ascospores 12-15 um broad; Costa Ristrothelium intermedi-
umAptroot & Licking

K20b Pseudostromata with upper part entirely wijtiascospores
8—10 um broad; BrazilAstrothelium pleiostomuiRedinger

K21a Ascospores small and slender, 6-9-septatég435—7—10 um,
curved; India.Astrothelium himalayens@Jpreti &Aptroot) Apt-
root & Schumm

K21b Ascospores medium-sized (45-80 x 12—-28 um). 22

K21c Ascospores large (80-130 x 17—30 um). 29

K22a Hamathecium inspersed. 23
K22b Hamathecium clear. 24

K23a Ascospores 45-55 x 13-16 um, 7-9-septate; agaandistinct-
ly pseudostromatic, pseudostromata erumpent toipeort) brow-
nish; VenezuelaAstrothelium trypethelioide&sptroot

K23b Ascospores 50-75 x 14-22 um, 5-septate; aseodifitisely
pseudostromatic, pseudostromata erumpent, coveyeithdblus,
containing one to several groups of fused asconpatiatropical
Astrothelium subclandestinubeight.

K23c Ascomata in distinct, white pseudostromataiivam Astrotheli-
um decemlocular@ptroot, Weerakoon & G. Vo
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K24a Ascospores 4-5-septate; groups of fused asaodispersed,
erumpent, with whitish ring around dark ostiolaneo25
K24b Ascospores 7-19-septate; ascomata variable. 26

K25a Ascospores predominantly 4-septate, 45-55-48 %m; Brazil
Astrothelium quatuorseptatuAptroot & M. Caceres

K25b Ascospores 5-septate, 50—75 x 14—-22 um; BrAstrothelium
supraclandestinumptroot & M. Caceres

K26a Ascospores 7-septate, 14—28 um broad; ascqreatalostroma-
tic, pseudostromata immersed-erumpent, with whitber; neo-
tropical (Brazil and Guyanalstrothelium zebrinuAptroot

K26b Ascospores 9-19-septate, 12—-17 um broad. 27

K27a Ascospores 45-55 um long, consistently 9-sept@scomata
pseudostromatic, pseudostromata erumpent, witreveloner con-
trasting with olive-green thallus, with severaln@any groups of
fused ascomata; BraziAstrothelium novemseptatuAptroot &
M. Céceres

K27b Ascospores 60—-80 pm long, 9-19-septate. 28

K28a Ascospores 69-80 um long, 11-15-septate; ageoneeply
immersed in groups; BraziAstrothelium valsoide&ptroot & M.
Caceres

K28b Ascospores 60—-80 um long, 9-19-septate; grotipssed asco-
mata dispersed, erumpent, brown-black with whitisly around
base; eastern palaeotropicastrothelium heterophoruidyl.

K29a Ascospores I+ violet, occasionally with a lbadinal septum in
one or several cells; thallus bullate-folded; g ascomata
dispersed to irregularly confluent, immersed tagsant, exposed
and brown-black; BoliviaAstrothelium neodiplocarpurklakus,
Kukwa & Aptroot

K29b Ascospores I—, lacking longitudinal septa; groups of fused asco-
mata dispersed (or ostioles separate), mostly eovay thallus. 30

K30a Hamathecium inspersed; groups of fused aseopraiminent,
with broad white ostiolar area; ascospores 9-11ag=p80-100
um long; Thailand Astrothelium macrostiolatutuangsuph., Ap-
troot & Sangvichien
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K30b Hamathecium clear; ascomata variable; ascesgapta variable,
ascospores (90-)100-130 um long. 31

K31la Ascospores 5-7(—9)-septate. 32
K31b Ascospores 9-23-septate. 33

K32a Ascospore median septum not thickened; neiocabp\strotheli-
um robustunMadll. Arg.

K32b Ascospore median septum thickened; Bragaktrothelium fern-
andaeAptroot

K33b Ascospores 9-11-septate, median septum thidkeostioles
fused; Brazil Astrothelium medioincrassatufyptroot & M. Cace-
res

K33c Ascospores 11-23-septate. 34

K34a Ascospores 11-15-septate; groups of fusedragecerumpent;
Brazil. Astrothelium robustosporuAptroot & M. Caceres

K34b Ascospores 19-23-septate; groups of fusednasteostrongly
prominent to sessile, with protruding, irregulatiales; neotropi-
cal. Astrothelium gigasporurR.C. Harris

Key L. Astrotheliumspecies with ascospores muriform, ostiole api-
cal, secondary substances present on thallus and/ascoma

L1la Lichexanthone present; thallus and/or ascomffa yellow;
pigment(s) present or absent. 2

L1b Lichexanthone absent; pigment(s) always prestailus and
ascomata usually K+ red to purple and UV+ orangedr 14

L2a Pigments present on/in thallus and/or asconaatyspores large,
70-160 x 15-32 ym. 3

L2b Pigments absent; ascospores medium-sized ¢e, |&0-160 x
15-40 pm. 6

L3c Hamathecium inspersed; ascomata mostly saolitetyexanthone
only on thallus. VietnamAstrothelium curcumarumAptroot,
Weerakoon & G. Vo

L3b Hamathecium clear. 4
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L4a Thallus and ascomata with external, yellow-ge|nK+ purple
pigment(s); lichexanthone on thallus only; ascomdisinctly
pseudostromatic, pseudostromata erumpent to promioevered
with orange pigment, sharply delimited and coningswith thal-
lus; Brazil Astrothelium flavoduple&Xptroot & M. Caceres

L4b Ascomata or medulla with internal, red, K+ wpe&llgreen
pigment(s); lichexanthone on thallus and asconfata.

L5a Ascospores |+ violet; ascomata solitary togularly confluent,
erumpent to prominent, whitish around ostiole(sgAd. Astrothe-
lium sanguineoxanthuptroot

L5b Ascospores I—; ascomata distinctly pseudostromatic, pseudostrom-
ata erumpent to prominent, whitish, sharply dekahiand contras-
ting with thallus; Bolivia Astrothelium elixiiFlakus & Aptroot

L6a Hamathecium inspersed. 7
L6b Hamathecium clear. 10

L7a Ascospores (2—)4(—6) per ascus, 40-80 um longpok; Brazil
Astrothelium stramineurfMalme) Aptroot & Liicking
L7b Ascospores 8 per ascus. 8

L8a Ascospores 65—71 um long; BrazZiistrothelium rhinothallinum
Kalb & Aptroot
L8b Ascospores 70—-220 um long. 9

L9a Ascospores 70-120 x 18-24 um; eastern palaecaitopstrothe-
lium meristosporoide$P.M. McCarthy & Vongshew.) Aptroot &
Licking

L9b Ascospores 120-220 x 25-40 um; eastern palgao#ioAstro-
thelium meristosporurtMont. & Bosch) Aptroot & Liicking

L10a Ascospores 70-115 x 15-24 pm. 11
L10b Ascospores 110-170 x 20-35 pum. 13

L1la Lichexanthone on pseudostromata only; ascomaared by
thallus except for dark ostiolar area; neotrop{Bahzil and Guya-
na). Astrothelium corallinuni\ptroot

L11b lichexanthone on thallus, sometimes also coraata. 12
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L12a Ascospores 70-90 x 18-20 um, 8 per ascus;xigttrone on
thallus only; ascomata indistinctly pseudostromaigeudostrom-
ata erumpent, whitish, not sharply delimited; Gy a@strothelium
lucidothallinumAptroot

L12b Ascospores 80-115 x 15-24 um, 4 per ascusgXanfithone on
thallus and ascomata; ascomata distinctly pseumiostic, pseu-
dostromata erumpent to prominent, brown-black, @iadelimi-
ted; Brazil Astrothelium ochroleucoidésptroot & M. Caceres

L13a Ascomata pseudostromatic; pseudostromata entnmwhitish;
Bolivia. Astrothelium variabild-lakus & Aptroot

L13b Ascomata pseudostromatic; pseudostromata eminprown-
black; Brazil Astrothelium xanthosuperbuyptroot & M. Caceres

L14a Ascospores medium-sized, 45—-80 pum long. 15
L14b Ascospores large over 80 um long. 21

L15a Ascospores 40-55 um long. 16
L15b Ascospores 60—80 um long. 18

L16a Ascomata with internal, yellow pigment; asarss about 3—6
times as long as broad. 17

L16b Thallus and ascomata with external, orangmpigg and medulla
(ascomata) additionally with internal, purple pigryeascospores
about twice as long as broad; Ecuad&strothelium condoricum
Aptroot

L17a Acospores about 4—6 times as long as broad;IBAstrothelium
lineatumAptroot & M. Caceres

L17b Ascospores about 3—4 times as long as braaajlBAstrothelium
duplicatumAptroot & M. Caceres

L18a Ascomata with internal red pigment crystalsjatar area very
broad and flat, black; Sierra Lean&strothelium sierraleonense
(C.W. Dodge) Aptroot & Lucking

L18b Pigment external; ostiolar area narrow, whitis9

L19a Hamathecium inspersed; pigment on ascomata astospores

20-30 um broad; ascomata pseudostromatic, pseudaga@ro-
minent, covered with orange pigment, sharply deé&difrom
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thallus; neotropicalAstrothelium auratunfR.C. Harris) Aptroot &
Licking

L19b Hamathecium clear; pigment on thallus and msd¢a; ascospores
12—-25 pym broad; ascomata variable. 20

L20a Ascomata pseudostromatic; pseudostromata entmpovered
with orange pigment, sharply delimited; Bradktrothelium gra-
phicumAptroot & S.M.A. Martins

L20b Ascomata pseudostromatic; pseudostromata isedemhitish,
not sharply delimited; neotropicalstrothelium flavomaculatum
Aptroot

L21a Ascomata with internal, red, K+ yellow-greagrpent; ascospo-
res | + violet; ascomata pseudostromatic, pseuniosita erumpent
to prominent, brown-black, sharply delimited; Bia&istrothelium
sanguinarium(Malme) Aptroot & Licking

L21b Thallus and/or ascomata with external or ima&r yellow to
orange, K+ purple pigment; ascospores I—; ascomata variable. 22

L22a Pigment in medulla of pseudostromata only. 23
L22b Pigment external on thallus and/or ascomdia. 2

L23a. Ascospores 8 per ascus, 90-105 x 26—36 pnaydial Astrothe-
lium deformeg(Fée) Aptroot & Liicking
L23b Ascospores 2 or 4 per ascus. 24

L24a Ascospores 2 per ascus, 110-130 x 30—35 pumariakstrothe-
lium laurerosphaerioidegptroot

L24a Ascospores 4 per ascus, up to 330 x 40 um;chr&uiana
Astrothelium cayennenggtroot & Sipman

L25a Ascospores 8 per ascus, 20—-25 um broad; asa@satidostrom-
atic, immersed to erumpent, covered with orangenpitf, sharply
delimited; Brazil Astrothelium mesoduplédptroot & M. Caceres

L25b Ascospores 2—4 per ascus, 25-50 um broad; ataomriable.
26

L26a Pigment on ascomata only, absent from thadssple in part

lateral; CaribbeanAstrothelium chrysoglyphu(vain.) Aptroot &
Licking
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LI26b Pigment on thallus only, absent from ascomeséiole consis-
tently apical; pantropicalAstrothelium vezdagMakhija & Patw.)
Aptroot & Licking

Key M. Astrothelium species with ascospores muriform, ostiole
apical, secondary substances absent

Mla Hamathecium inspersed. 2
M1b Hamathecium clear. 20

M2a Ascospores small to medium-sized (30-60 x 1342 3
M2b Ascospores large (80—-300 x 20—75 um). 6

M3a Ascomata aggregate into irregular groups aslinmmersed to
erumpent, exposed, blackish; ascospores 35-50 X8]27; pan-
tropical Astrothelium subdiscretu(iNyl.) Aptroot & Licking

M3b Ascomata solitary or few aggregate, at leastlypaovered by
thallus; ascospores variable. 4

M4a Ascospores 32-45 x 11-13 um; ascomata aggrégapseu-
dostromatic, pseudostromata prominent to sessil&red by thal-
lus; India Astrothelium pseudovariaturfUpreti & Ajay Singh)
Aptroot & Lucking

M4b Ascospores 45—-70 x 13—-20 um; ascomata soliteaaggregate, if
aggregate then whitish. 5

M5a Ascomata solitary, prominent, mostly exposed larown-black;
Brazil. Astrothelium ambiguurfMalme) Aptroot & Llcking

M5b Ascomata solitary, erumpent, mostly coverethajlus except for
dark ostiolar area; eastern palaeotropidedtrothelium indicum
(Upreti & Ajay Singh) Aptroot & Lucking

M6a Ascospores 1-2 per ascus, 210-300 um long. 7

M6b Ascospores 4—-8 per ascus, 80—-200(—230) um Bng.

M6¢c Ascospores 4 per ascus, 240-260 um long; BrAzirothelium
flavogigasporunAptroot

M7a Ascospores 1 per ascus, 240-300 x 45-50 um, tivitkened
median septum; ascomata confluent to irregulafydestromatic,
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immersed-erumpent, with whitish cover around treekish ostio-
le; Colombia Astrothelium colombieng&ptroot

M7b Ascospores 2 per ascus, 210-225 x 30-35 pmoutitinickened
median septum; ascomata solitary, prominent, mesghosed and
brown-black; eastern palaeotropicalstrothelium megaleium
(Kremp.) Aptroot & Liicking

M8a Ascospores submuriform, with few longitudinept, 17—-22 pm
broad; ascomata solitary to irregularly confluemymersed to
erumpent, covered by thallus with broad whitishaaaeound the
dark ostiolar spot; IndigAstrothelium macrosporurfMakhija &
Patw.) Aptroot & Liicking

M8b Ascospores distinctly muriform, 20—75 um broaggomata vari-
able. 9

M9a Ascospores 80-140 um long. 10
M9b Ascospores (125-)140-230 pum long, most ascospaisinctly
exceeding 140 um. 12

M10a Ascospores 2—3 times as long as broad (80-108] x 28-48
Kum), without thickened median septum; ascomataasyglierum-
pent, laterally covered by thallus with ostiolae@exposed, black;
neotropical Astrothelium effusur@Aptroot & Sipman) Aptroot &
Licking

M10b Ascospores 4-5 times as long as broad (115%128-33 um),
with thickened median septum; ascomata variable. 11

M1la Ascomata solitary, strongly prominent, conglietcovered by
thallus; eastern palaeotropicaktrothelium aurantiacurfMakhija
& Patw.) Aptroot & Liicking

M11lb Ascomata solitary to irregularly confluent,nmarsed to erum-
pent, covered by thallus but with exposed, darlolastarea bor-
dered by whitish rim; eastern palaeotropic#istrothelium
sikkimenséMakhija & Patw.) Aptroot & Licking

M12a Ascospores with thickened median septum. 13
M12b Ascospores without thickened median septum. 17

M13a Ascomata distinctly pseudostromatic, pseudosdta prominent
to sessile, with whitish cover; thallus smooth t@wen; Indonesia
Astrothelium alboverrucoide&ptroot
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M13b Ascomata solitary; thallus variable. 14

M14a Thallus smooth to uneven; ascomata promirexpgpsed and
blackish; pantropicalAstrothelium flavomeristosporuAptroot
M14b Thallus verrucose-papillose or bullate; asdanmm@mersed, co-

vered by thallus. 15

M15a Thallus coarsely bullate, gall-like; ascomiatanersed in large
thallus verrucae, completely covered by thallustifiines. Astro-
thelium philippinenséptroot & Schumm

M15b Thallus verrucose-papillose; ascomata variabteostioles part-
ly lateral. 16

M16a Hamathecium orange; ascospores 26—34 um bRzamlia New
Guinea Astrothelium papillosuniP.M. McCarthy) Aptroot & LU-
cking

M16b Hamathecium uncoloured; ascospores 35-45 pmadbnidene-
zuela Astrothelium komposchiiptroot

M17a Ascospores 135-165 um long; thallus unevendeese; asco-
mata solitary to irregularly confluent, erumperdyered by thal-
lus, uneven-verrucose; Brazi{istrothelium irregularéMull. Arg.)
Aptroot & Lucking

M17b Ascospores (140-)165-230 um long; thallus asud@ata vari-
able. 18

M18a Hamathecium yellow; thallus bullate; asconsatitary, promi-
nent, beaked; neotropicahstrothelium flavomegaspermufpt-
root & Etayo

M18b Hamathecium hyaline. 19

M19a Thallus bullate; ascomata solitary to conftuemmersed in
coarse thallus verrucae, covered by thallus, wallowish ostiolar
rim; Ecuador Astrothelium flavostiolaturAptroot

M19b Thallus smooth to uneven; ascomata solitapmment, covered
by thallus except for dark ostiolar area usuallydeoed by a
whitish rim; pantropicalAstrothelium megaspermuiMont.) Apt-
root & Lucking

M20a Ascospores small (30—-60 x 11-20 um). 21
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M20b Ascospores medium-sized to large (60—280 x)A®B-65 um).
22

M21a Ascospores 30-45 x 11-13 um; ascomata pseQduHic,
pseudostromata (strongly) prominent, covered bjukaxcept for
ostioles; neotropicalAstrothelium variatungNyl.) Aptroot & LU-
cking

M21b Ascospores 50—60 x 15-20 um; ascomata solipgominent,
covered by thallus; eastern palaeotropiéatrothelium keralense
(Upreti & Ajay Singh) Aptroot & Licking

M22a Ascospores 200-280 x 50-65 um, 2 per ascusieta irregu-
larly grouped to diffusely pseudostromatic, psetidosata erum-
pent, completely covered by thallus; neotropicastrothelium
gigantosporun{Mull. Arg.) Aptroot & Liicking

M22b Ascospores 70-195 x 14-45 um, (2-)4-8 per asa®mata
variable. 23

M23a Ascospores I+ blue. 24
M23b Ascospores I-negative. 25

M24a Ascospores I+ violet-blue, 125-170 x 27-40 Baijvia. Astro-
thelium amylosporurilakus & Aptroot

M24b Ascospores I+ pale blue, 85-100 x 20—-24 umjldahd Astro-
thelium palaeoexostemmafgpman & Aptroot

M25a Ascospores with thickened median septum. 26
M25b Ascospores without thickened median septum. 27

M26a Ascospores 4 per ascus, 145-175 x 30-35 uiygheirongly
bullate; ascomata solitary to irregularly conflyemhmersed in
bullate thallus warts and completely covered bylukaexcept for
protruding ostiole; BrazilAstrothelium tetrasporurptroot & M.
Céceres

M26b Ascospores (6—)8 per ascus, (85—-)100-170 828m; thallus
smooth to uneven; ascomata solitary to diffuseBudsstromatic,
prominent, whitish surrounding the black ostiolegaa India As-
trothelium alboverrucuniMakhija & Patw.) Aptroot & Llcking

M27a Ascospores 1-4 per ascus. 28
M27b Ascospores 8 per ascus. 31
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M28a Ascospores 1 per ascus, 125-148 um long; Bragitothelium
unisporumAptroot & M. Caceres
M28b Ascospores 1-4 per ascus. 29

M29a Ascomata distinctly pseudostromatic, pseudosita erumpent
to prominent, with white cover, sharply delimitegrh thallus;
ascospores 80-140 x 25-35 um; pantropidatrothelium sphae-
rioides (Mull. Arg.) Aptroot & Llicking

M29b Ascomata irregularly confluent to diffuselyepslostromatic,
erumpent to prominent, either fully exposed andnortlack or
covered by olive-green thallus; ascospores 120—280) x 30—
50(—60) um. 30

M30a Ascomata erumpent, fully exposed and browalylascospores
120-175 x 30-45 um; neotropicahstrothelium subdisjunctum
(Mont.) Aptroot & Licking

M30b Ascomata prominent, covered by thallus exabgok ostiole
bordered by a white rim, with one to several asdarpar thallus
wart and ostioles often pointing in different diiens; ascospores
160-180(-200) x 40-50(—60) um; Central Amerigatrothelium
nicaraguense.icking, M.P. Nelsen & T. Orozco

M31la Ascospores 150-190 x 40-45 um; ascomata soldarfew
grouped, covered by thallus; neotropical (Brazibl a@Bolivia).
Astrothelium octosporoidesptroot & Liicking

M31b Ascospores 60—150 x 15-30 um; ascomata varidle

M32a Ascomata solitary, immersed to erumpent, acvday thallus
except for dark ostiolar area surrounded by irragulhitish rim;
ascospores not exceeding 80 um in length; neotrbghs#rotheli-
um exostemmat(®1dll. Arg.) Aptroot & Licking

M32b Ascomata irregularly confluent to pseudostribcp@rumpent to
prominent, fully exposed; ascospores usually exoge80 um in
length; Brazil Astrothelium chapadeng®&alme) Aptroot & LU-
cking

Key N. Astrothelium species with ascospores muriform, ostiole
lateral, secondary substances present on thallus éfor ascoma
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Nla Lichexanthone present; thallus and/or ascorbita yellow;
pigment(s) present or absent. 2

N1lb Lichexanthone absent; pigment(s) always preséatlus and
ascomata usually K+ red to purple and UV+ orangedr 17

N2a Hamathecium inspersed; ascomata with separ&isex ostioles.
3
N2b Hamathecium clear; ascomata with fused osti6les

N3a Ascospores 80-115 x 25-35 um, 4 per ascus;xactieone in
medulla; ascomata with separate ostioles, immersaered by
thallus; EcuadorAstrothelium lucidomedullatudptroot

N3b Ascospores 150-220 x 40-65 um, 2 or 8 per afichexanthone
external on thallus and/or ascomata. 4

N4a Ascospores 8 per ascus, 40-50 um broad; ascavithtaeparate
ostioles,; lichexanthone on thallus and ascomata. 5

N4b Ascospores 2 per ascus, 50-65 um broad; ascomididused
ostioles, groups of fused ascomata dispersed, edvey thallus
except ostioles; lichexanthone on ascomata onlgziBrAstrothe-
lium megalostomur(vain.) Aptroot & Licking

N5a Ascomata covered by thallus except for broadkobstiolar area;
Bolivia. Astrothelium carrascoengdakus, Kukwa & Aptroot
N5b Ascomata with separate ostioles, covered diug)avithout black
ostiolar area; Brazil Astrothelium aureoirregulareAptroot &

Gumboski

N6a Ascospores small (35-45 x 15-19 um). 7
N6b Ascospores large (85-250 x 19-65 um). 8

N7a Only ostiole UV+ yellow; fused ascomata psetrdosatic, pseu-
dostromata erumpent, with white cover contrastinth wlive-
green thallus; Brazil Astrothelium eustomuraléptroot & M.
Caceres

N7b Entire pseudostroma UV+ yellow; fused ascorpatudostroma-
tic, pseudostroma immersed, with white cover catitng with
olive-brown thallus; Guyanastrothelium lucidostromurptroot

N8a Ascospores 150-250 x 30—65 um, (1-)2 per assgsmata with
fused ostioles. 9
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N8b Ascospores 85-150 x 19-45 pm, 2 or 8 per asgsymata
variable. 12

N9a Fused ascomata solitary, immersed and coverdababus; liche-
xanthone on thallus and ascomata; neotropfisttothelium sepul-
tum (Mont.) Aptroot & Llcking

N9b Fused ascomata pseudostromatic, pseudostranmatxsed, whi-
tish and contrasting with olive-green thallus; ihslbullate-bum-
py; lichexanthone on pseudostromata only. 10

N1Oa Lichexanthone only on the thallus; pseudostravith orange
pigment; Brazil Astrothelium astrolucidurptroot & M. Caceres

N10b Lichexanthone only on pseudostromata; pseraioata without
pigment. 11

Nl1lla Thallus dominated by finely and densely crdgaseudostrom-
ata, with thallus bumps dispersed; ascomata cosgiplehmersed
in pseudostromata, hardly visible; Panawstrothelium cryptolu-
cens

Licking, M.P. Nelsen & N. Salazar

N11lb Thallus dominated by vegetative part formigugé bumps sepa-
rating the smooth pseudostromata; ascomata imméosecum-
pent with the ostiolar area broadly exposed anckblaeotropical
Astrothelium norisianunhiicking, M.P. Nelsen & Aptroot

N12a Ascospores 85—-130 um long, 2 per ascus; lictibrae internal
in medulla; fused ascomata solitary to irregulardnfluent, im-
mersed to erumpent, covered by thallus except dstiklar area
surrounded by irregular whitish rim; neotropic@strothelium
consimile Mull. Arg.) Aptroot & Llcking

N12b Ascospores 100-150 um long, 8 per ascus; lafittone exter-
nal on ascomata; ascomata variable. 13

N13a Ascospores 30-45 um broad. 14
N13b Ascospores 17-23 um broad; ascomata variable. 15

N1l4a Ascomata solitary; lichexanthone on pseudosita; neotropi-
cal. Astrothelium defossu(Mull. Arg.) Aptroot & Licking

N14b Ascomata fused; lichexanthone only on ostiBlazil. Astrothe-
lium megeustomuralel. Caceres & Aptroot
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N15a Ascomata solitary, immersed to erumpent, @udyy thallus
except dark ostiolar area; thallus shallowly foldBdazil. Astro-
thelium octosporuntvain.) Aptroot & Licking

N15b Ascomata irregularly confluent to grouped,ngpent to promi-
nent, completely covered by thallus; thallus smdothneven. 16

N16a Ostioles visible as sessile, broadly whitellzagy Brazil. Astro-
thelium megeustomuAptroot & Fraga Jr.

N16b Ostioles visible as minute, immersed dark goreotropical
Astrothelium confluen@Mull. Arg.) Aptroot & Licking

N17a Ascospores (small to) medium-sized (35-80-2%4um). 18
N17b Ascospores large (75-200 x 22-50 pm). 20

N18a pigment external on ascomata only, orange. 19

N18b Ascomata pseudostromatic, pseudostromata iseaewhitish,
forming irregular to reticulate lines, well delird from thallus;
pigment external on thallus only, orange; FrenchaGa Astrothe-
lium praetervisun{Mull. Arg.) Aptroot & Liicking

N19a Ascomata pseudostromatic, with fused ostid@eszil. Astrothe-
lium muriconicumAptroot

N19b Ascomata solitary, immersed to erumpent, cavdyy thallus
except dark ostiolar area surrounded by whitish neotropical
Astrothelium subaequarigull. Arg.

N20a Pigment orange, external on ascomata or eitearrmedulla. 21
N20b Pigment red, external on ascomata. 23

N2l1la Pigment internal in medulla of ascomata; mgatal Astrotheli-
um amazonun{R.C. Harris) Aptroot & Licking
N21b Pigment external on ascomata. 22

N22a Ascospores 100-170 x 30—40 um, regularly mumf@scomata
pseudostromatic, pseudostromata erumpent, withgeramover;
Brazil. Astrothelium carassenseicking, M.P. Nelsen & Marcelli

N22b Ascospores 90-110 x 22-28 um, with few longrtabdsepta,
submuriform; ascomata solitary to irregularly gredpcovered by
thallus except ostiole; neotropic@lstrotheliumdiplocarpum Nyl.
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N23a Ascospores 100-130 x 25-30 um, 8 per ascusyasa solitary,
immersed to erumpent, irregularly bumpy with cented ostiole;
neotropical Astrothelium purpurascen@Mull. Arg.) Aptroot &
Licking

N23b Ascospores 150-200 x 40-50 um, 2 per ascugil BAstrotheli-
um isabellinumEschw.

Key O. Astrothelium species with ascospores muriform, ostiole
lateral, secondary substances absent

Ola Ascomata solitary, with separate ostioles. 2
O1b Ascomata fused, with joint ostioles. 18

O2a Hamathecium inspersed. 3
O2b Hamathecium clear. 11

O3a Ascospores 30-33 x 9.5-10.5 um; Brakdtrothelium quasima-
millanumAptroot & C.O. Mendoncga
O3b Ascospores 70-230 x 20-55 um. 4

O4a Ascospores 70-100 x 20-35 um; thallus lackiegigggcyphellae.
5

O4b Ascospores (85-)100-230 x 25-55 um, if less fl@fhum then
thallus with pseudocyphellae. 7

O5a Ascospores curved, 74-90 x 25-34 um; ascomafzerged,
immersed to erumpent and covered by thallus exospobles;
Brazil. Astrothelium curvaturAptroot & M. Caceres

O5b Ascospores straight. 6

O6a Ascospores 8 per ascus; thallus smooth to npneascomata
dispersed to irregularly confluent, immersed taguant, laterally
covered by thallus but otherwise exposed and bagkounded by
irregular whitish rim; pantropicalAstrothelium santessor{iLetr.-
Gal.) Aptroot & Liicking

O6b Ascospores 2 per ascus; thallus verrucoselpsgiil ascomata
dispersed to irregularly confluent, sessile, coddrg thallus ex-
cept the strongly protruding ostiole; Costa Ridestrothelium
minicecidiogenumptroot & Sipman
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O7a Ascospores 250-350 x 40-60 um, 1 per ascusyshaiegularly
bullate-bumpy; ascomata solitary, immersed, havidliple; Pana-
ma Astrothelium megacrypticubticking, M.P. Nelsen & N. Sala-
zar

O7b Ascospores 85-230 x 25-60 um, (1-)2-8 per asgcamata
variable. 8

O8a Ascospores 8 per ascus, 200-230 x 30—40 umt &@bduimes as
long as broad; BraziAstrothelium longisporumptroot, J.R. Silva
& M. Céaceres

O8b Ascospores 1-2 per ascus. 9

O9a Ascospores 170-340 x 30-60 um, about 5-6 timdsra as
broad, 2 per ascus; neotropicastrothelium puiggari{Mull. Arg.)
Aptroot & Lucking

O9b Ascospores 85-175 x 25-55 um, about 2.5-4 tesel®ng as
broad. 10

O10a Thallus with pseudocyphellae; ascomata ldyecavered by
thallus, with black ostiolar area surrounded bycklam; Bolivia
Astrothelium pyrenuliform€&lakus & Aptroot

O10b Thallus lacking pseudocyphellae; ascomattasgliexposed and
pure black; EcuadoAstrothelium ecuadorienggtroot

Olla Ascospores 210-230 um long, 1 per ascus; shategularly
verrucose; ascomata dispersed, immersed, hardblejiSao To-
mé. Astrothelium lugescen(dlyl.) Aptroot & Liicking

O11b Ascospores 70-200 um long, (1-)2—-8 per assagsnaata vari-
able. 12

O12a Ascospores 70-130 x 20—-36 um. 13
0O12b Ascospores 120-200 x 30-50(—60) pm. 15

O13a Ascospores 2 per ascus; ascomata irregulanfjuent to pseu-
dostromatic, immersed to erumpent, covered by uba#ixcept
black ostiolar area surrounded by irregular whitigh; India
Astrothelium andamanicuMakhija & Patw.) Aptroot & Llcking

0O13b Ascospores 4—8 per ascus; ascomata dispérsed.
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Ol4a Ascospores with distinctly thickened mediaptw®, 4-8 per
ascus; thallus smooth to uneven; ascomata erumpemitropical
Astrothelium tenuéAptroot) Aptroot & Licking

O14b Ascospores lacking thickened median septuper4scus; thal-
lus gall-like, coarsely bullate to folded; ascomswétary, immer-
sed, visible only by the dark ostiolar area; Guyakstrothelium
guianenseiptroot

O15a Ascospores I+ violet; thallus strongly bullaiecomata immer-
sed in thallus warts, completely covered by thalRdivia. Astro-
thelium bullatumFlakus & Aptroot

O15b Ascospores [—. 16

Ol6a Ascospores 8 per ascus; eastern palaeotropistbthelium
superbun{Fr.) Aptroot & Lucking
O16b Ascospores 2—4 per ascus. 17

O1l1l7a Ascomata usually single in thalline warts,tvarmp to 1 mm
diam., with broad, diffusely grey-black ostiolarar ostioles al-
ways eccentric; neotropicalstrothelium campylocartilagineum
Aptroot & Lucking

O17b Ascomata 1-5 in thalline warts, warts up tmr® diam., with
narrow, brown-black ostiolar area surrounded byhatish rim;
ostioles pointing in various directions including@al ones; Nica-
ragua Astrothelium nicaraguenséucking, M.P. Nelsen & T.
Orozco

O18a Ascospores small to medium-sized (30—-80 xA{A2D). 19
O18b Ascospores large (125-230 x 28-80 um). 23

O19a Hamathecium inspersed; ascospores 50-65 um domgps of
fused ascomata irregularly confluent to pseudosttmynmmersed
to erumpent, covered by thallus except black catiatea surroun-
ded by irregular whitish rim; BrazilAstrothelium testudineum
Aptroot & M. Caceres

0O19b Hamathecium clear; ascospores 30-52 or 70-80mngn 20

0O20a Ascospores medium-sized (70-80 x 20-25 pmlughaneven-
verrucose; groups of fused ascomata pseudostrgmpadieu-
dostromata prominent, covered by thallus exceptéok, papilli-
form ostiole; Brazil Astrothelium mediocrassuAptroot
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0O20b Ascospores small (30-52 x 16-22 um); thallu$ ascomata
variable. 21

O21a Groups of fused ascomata hemispherical; Bragttothelium
citrisporumAptroot, Oliveira-Junior & M. Caceres
0O21b Groups of fused ascomata immersed to erump2nt.

0O22a Groups of fused ascomata pseudostromaticgdpseamata im-
mersed, with white cover, forming irregular to cetate lines,
contrasting with thallus; neotropic#istrothelium cinereur@Muill.
Arg.) Aptroot & Licking

022b Groups of fused ascomata dispersed, immers@abent, hardly
visible; neotropical Astrothelium leioplacuniMull. Arg.) Aptroot
& Licking

O23a Ascospores 215-230 um long, 1 per ascus; grofifssed
ascomata dispersed, erumpent, completely coverdtdbys; on
rock; Brazil Astrothelium saxicol@alme) Aptroot & Llcking

0O23b Ascospores 125-200 um long, 8 per ascus. 24

O24a Ascospores 2/ascus, with median thickeninggaliaecium only
inspersed above; BrazAstrothelium dimidioinspersuAptroot &
M. Céceres

0O24b Ascospores 8/ascus, with or without mediackéming. 25

O25a Ascospores with median thickening; groupsused ascomata
dispersed, immersed, hardly visible; Braaistrothelium flavomu-
risporumAptroot & M. Caceres

0O25b Ascospores lacking thickening; groups of fusstbmata disper-
sed to irregularly confluent, covered by thallusept whitish
ostiolar area; neotropicalstrothelium cecidiogenuptroot &
Licking) Aptroot & Lucking

Key P. Bathelium species

Pla Ascospores transversely septate. 2
P1b Ascospores muriform. 7
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P2a Ascospores 13-17-septate, 65—-105 um long; astwéa UV+
yellow, with lichexanthone; BolividBathelium flavostiolaturfla-
kus & Aptroot

P2bAscospores 3-9-septate, 18—40 pm long; UV—. 3

P3a Ascospores 3(-5)-septate, 18-25(-30) um long. 4
P3b Ascospores 5-9-septate, 25-40 um long. 6

P4a Internal pseudostroma pigment yellow, K+ ptastly yellow;
ascomata distinctly pseudostromatic; USathelium carolinia-
num(Tuck.) R.C. Harris

P4b Internal pseudostroma pigment yellow-orangeetialish brown,
K+ orange-red or purple-violet; ascomata variable.

P5a Internal pseudostroma pigment yellow-orange plmple-violet;
ascospores 18-21 x6-7 pm long; ascomata pseudositpmat
South Africa.Bathelium austroafricanur(Zahlbr.) Aptroot & Li-
cking

P5b Internal pseudostroma pigment reddish brown,okange-red,
ascospores 20-30 x 6—7 um long; ascomata solitaryagularly
confluent; eastern palaeotropic&8athelium porinosporuntii-
cking, M.P. Nelsen & Gueidan

P6a Ostioles usually white-pruinose; ascosporessépiate, 25-32
UM long; eastern palaeotropicBlathelium albidoporuniMakhija
& Patw.) R.C. Harris

P6b Ostioles non-pruinose, black; ascospores S5pt@ise 30—40 um
long; palaeotropicalBathelium nigroporum(Makhija & Patw.)
Aptroot & Lucking

P7a Thallus and pseudostromata UV+ yellow, withdianthone. 8
P7b Thallus and pseudostromata UV— or UV+ red when pigment is
present, lichexanthone absent. 9

P8a Hamathecium inspersed; Bra@athelium pruinolucenéptroot
& Lucking

P8b Hamathecium not inspersed; Bolivia and Br&athelium pruino-
sumFlakus, Kukwa & Aptroot

P9a Internal pigment of pseudostromata dark redgteen. 10
P9b Internal pigment of pseudostromata yellow-oeakg purple. 11
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P10a Pseudostromata erumpent, covered with oraggept and with
dark ostioles surrounded by paler rim; Bolivia &rdzil. Batheli-
um mirabileFlakus, Kukwa & Aptroot

P10b Pseudostromata prominent to sessile, dark roramd with
strongly contrasting, whitish ostiolar area; Bai\Bathelium boli-
vienseFlakus & Aptroot

P11la Ascospores 40—-80 um long.12
P11b Ascospores 100-200 pm long. 15

P12a Hamathecium fully inspersed; Bolivigathelium inspersomasto-
ideumFlakus & Aptroot
P12b Hamathecium clear except for ostiolar area. 13

P13a Ascospores (50-)60-80 um loBgthelium mastoideufzel.
ex Ach.
P13b Ascospores 40-55 um long. 14

Pl14a Thallus smooth to uneven; pantropi@dthelium madrepori-
forme(Eschw.) Trevis.

P14b Thallus verrucose-bullate; pantropiddthelium tuberculosum
(Makhija & Patw.) R.C. Harris

P15a Ascospores 100-120 um long; pantropiBathelium lineare
(C.W. Dodge) R.C. Harris

P15b Ascospores 130—-200 um long; Sierra Le@&a¢helium sphaeri-
cum(C.W. Dodge) R.C. Harris

Key Q; pantropical. Bogoriella species

Qla Ascospores becoming distinctly muriform, whinteusepta and
rectangular lumina. 2

Q1b Ascospores 1-septate to rarely 3-septate ongutorm, with thin
eusepta or with irregularly thickened endosporedistbsepta. 4

Q2a Ascospores becoming thick-walled and with tned

median septum, 28-45 pm long; Bolivi&ogoriella chiquitana
(Flakus, Kukwa & Aptroot) Aptroot & Liicking

Q2b Ascospores remaining thin-walled, 20-35 um Idhg.
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Q3a Ascospores 20-30 x 12-16 um, about 1.5-2 timeloray as
broad; pantropicalBogoriella decipiengMull. Arg.) Aptroot &
Licking

Q3b Ascospores 20-35 x 7-10 um, about 3—-3.5 timEsigsas broad,;
China. Bogoriella pandanicolgS.N. Zhang & K.D. Hyde) S.N.
Zhang, Aptroot & Llcking

Q4a Ascospores with irregularly thickened endos@oré distosepta,
1-septate or rarely 3-septate to submuriform; l@armegular to
halter-shaped. 5

Q4b Ascospores with thin eusepta, 1-septate olyrarseptate; lumina
rectangular. 8

Q5a Ascospores (1-)3-septate to appearing submugif@7-45 x
10-17 pm. 6

Q5b Ascospores 1-septate but cells with irregutalospore invagina-
tions, 15-29 x 6-14 pum. 7

Q6a Ascospores mostly distinctly 3-septate, ocoadlp 1-septate or
with additional longitudinal septa; pantropicBbgoriella queens-
landica (Mull. Arg.) Aptroot & Liicking

Q6b Ascospores with one distinct, rather dark egrs#eptum and the
two cells with irregular endospore invaginationsimgg them the
appearance of a (sub-)muriform division; BraBibgoriella com-
plexoluminataAptroot & Liicking

Q7a Ostiole with red pigment; ascospores 23-29 x140um, se-
condary endospore invaginations developing latengH&ong.
Bogoriella isthmospor@Aptroot) Licking, R. Miranda & Aptroot

Q7b Ostiole lacking pigment; ascospores 15-18 x| Br8secondary
endospore invaginations developing soon; CaribbBagoriella
rubrostoma(Aptroot) Aptroot & Liicking

Q8a Ostiole apical. 9
Q8b Ostiole lateral. 18

Q9a Hamathecium inspersed. 10
Q9b Hamathecium clear. 12

89



Q10a Ascospores 24-27 x 8-11 um; neotropiBalgoriella oleosa
(Aptroot) Aptroot & Schumm
Q10b Ascospores 30-45 x 10-15 pum. 11

Q1l1lla Ascomata 0.5-0.7 mm diam; VenezuBlagoriella xanthonica
(Komposch, Aptroot & Hafellner) Aptroot & Licking

Q11b Ascomata 0.7-1.1 mm diam; VenezuBlagoriella macrocarpa
(Komposch, Aptroot & Hafellner) Aptroot & Liicking

Q12a Ascospores becoming 3-septate; pantrofdcaoriella obovata
(Stirt.) Aptroot & Licking
Q12b Ascospores remaining 1-septate. 13

Q13a Ascospores 28-40 um long; Brazdogoriella megaspora
(Aptroot & M. Caceres) Aptroot & Liicking
Q13b Ascospores 17-27 pm long. 14

Q1l14a Black prothallus line present. 15
Q14b Black prothallus line absent. 16

Q15a Asci 10-20 um broad; eastern palaeotropiagdjoriella cono-
thelena(Nyl.) Aptroot & Llicking

Q15b Asci 20-30 um broad; pantropic8logoriella thelena(Ach.)
Aptroot & Lucking

Ql16a Ascomata 0.8—1 mm diam., basally broadly ed@a@npantropi-
cal. Bogoriella confuengMull. Arg.) Aptroot & Lucking
Q16b Ascomata 0.2-0.4 mm diam., basally barelyoberpanded. 17

Ql17a Ascomata conical; BrazBogoriella pachythecgdSacc. & P.
Syd.) Aptroot & Liicking

Q17b Ascomata fattened; pantropidabgoriella modesté@Muill. Arg.)
Aptroot & Licking

Q18a Thallus UV-negative; Puerto Ric&ogoriella triangularis
(Aptroot) Aptroot & Llcking
Q18b Thallus UV+ yellow; BrazBogoriella xantholaterali®\ptroot

Key R. Constrictoluminaspecies

90



R1la Ascospores 17-23 x 5-8 um, 1-3-septate. 2
R1b Ascospores (20-)22-46 x 7-24 um, 1-septate. 3

R2a Ascomata aggregate; neotropi€dnstrictolumina esenbeckiana
(Fée) Lucking, M.P. Nelsen & Aptroot

R2b Ascomata solitary; pa; Dominica; neotropicabpical. Constric-
tolumina cinchona€Ach.) Liucking, M.P. Nelsen & Aptroot

R3a Ascospores 40-46 x 16-24 pfonstrictolumina porospora
(Vain.) Lucking, M.P. Nelsen & Aptroot
R3b Ascospores 20-30 x 7-16 um. 4

R4a Ascomata aggregate; ascospores 3-septatepmieatrConstric-
tolumina leucostom@Mull. Arg.) Lucking, M.P. Nelsen & Aptroot

R4b Ascomata solitary; ascospores 1(—3)-septatetrquacal. Cons-
trictolumina planorbis(Ach.) Lucking, M.P. Nelsen & Aptroot

Key S.Dictyomeridiumspecies

Sla Thallus UV+ yellow. 2
S1b Thallus UV—. 5

S2a Ascomata deeply immersed in the bark, ascosfper ascus,
45-70 x 17-25 pm; BraziDictyomeridium immersurfAptroot,
A.A. Menezes & M. Caceres) Aptroot, M.P. Nelsen &cking

S2b Ascomata erumpent, ascospores 8 per ascus. 3

S3a Ascospores 25-35 x 12—-17 um; Boliéctyomeridium lueckin-
gii Flakus & Aptroot
S3b Ascospores over 35 um long. 4

S4a Ascospores 35-54 x 12-19 um; pantropl@edtyomeridium pro-
ponengNyl.) Aptroot, M.P. Nelsen & Lucking

S4b Ascospores 55-75 x 19-21 um; BraRikctyomeridium parapro-
ponens(Aptroot, M. Caceres & E.L. Lima) Aptroot, M.P. Men
& Licking

S5a Ascospores 55-80 x 17-25 um; eastern palaeatdpictyome-
ridium campylothelioides(Aptroot & Sipman) Aptroot, M.P.
Nelsen & Liicking
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S5b Ascospores under 55 um long. 6

S6a Ostiole with red, KOH+ green pigment insidepapores 33-55 x
11-15 um; Brazil Dictyomeridium isohypocrellinurgXavier-Lei-
te, M. Caceres & Aptroot) Aptroot, M.P. Nelsen &dking

S6b Ostiole without red pigment, ascospores 33-552x21 um;
pantropical.Dictyomeridium amylosporurfVain.) Aptroot, M.P.
Nelsen & Licking

Key T. Macroconstrictoluminaspecies

T1la Ascospores 18-30 x 7-10(—12) pum; pantropMaktroconstricto-
lumina lyrata(R.C. Harris) Licking, R. Miranda & Aptroot
T1b Ascospores 30-48 x 10-16(—24) pm. 2

T2a Ostiole lateral; ascospores 1-septate; Bistzitroconstrictolumi-
na megalaterali®\ptroot
T2b Ostiole apical; ascospores 1(—3)-septate. 3

T3a Ascospores 27-37 x 10-12 um, often 3-septatetrqyacal.
Macroconstrictolumina majusculéNyl.) Licking, R. Miranda &
Aptroot

T3b Ascospores 40-50 x 15-20 um, mostly 1-septadefrppical.
Macroconstrictolumina malaccitula (NylLicking, R Miranda &
Aptroot

Key U. Marcelaria species

Ula Ascomata (and often thallus) bright red, UV—; hamathecium clear;
ascospores 110-170 um long, amyloid; Neotropics Asfnidan
PalaeotropicsMarcelaria purpurina (Nyl.) Aptroot, Nelsen &
Parnmen

Ulb Ascomata (and often thallus) (orange-)yellow;Hyellow; hama-
thecium densely inspersed; ascospores 50—-80 um fmmgamy-
loid (rarely dextrinoid); eastern Palaeotropics. 2
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U2a Thallus yellow-pruinose; ascospores 8 per asustlar region
narrow. Marcelaria benguelensiéMull. Arg.) Aptroot, Nelsen &
Parnmen

U2b Thallus non-pruinose; ascospores 2 per asai®mlar region
broad, flat.Marcelaria cumingii(Mont.) Aptroot, Nelsen & Parn-
men

Key V. Nigrovotheliumspecies

V1a Hamathecium inspersed; pantropidagrovothelium inspersotro-
picumAptroot & Diederich
V1b Hamathecium clear. 2

V2a Thallus smooth to uneven; pantropiddilgrovothelium tropicum
(Ach.) Lucking, M.P. Nelsen & Aptroot

V2b Thallus verrucose-bullate; Indi&ligrovothelium bullatumLi-
cking, Upreti & Lumbsch

Key W. Polymeridiumspecies

W1la Ascospores transversely septate. 2
W1b Ascospores submuriform to muriform. 49

W2a Ascospores regularly 3-septate. 3
W2b Ascospores irregularly (3-)4—-17-septate. 28

W3a Thallus UV+ yellow, with lichexanthone. 4
W3b Thallus UV—, without substances or rarely with medullary pig-
ments or pruina on ascomata. 14

W4a Hamathecium inspersed. 5
W4b Hamathecium clear. 7

Wb5a Ascospores 24-33 x 6—10 um; pantropiPallymeridium subvi-

rescengNyl.) R.C. Harris
W5b Ascospores 17-23 x 5-8 um. 6
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W6a Ascospores 17-20 x 5—7 um; pantropi€allymeridium pyrenu-
loides(Mull. Arg.) Aptroot

W6b Ascospores 20-23 x 6—8 um; pantropi€alymeridium albido-
variansAptroot

W7a Ostioles eccentric, separate or fused; ascasRdre33 um long.
8
W7Db Ostioles apical; ascospores variable. 9

W8a Ostioles fused; VenezuelBolymeridium pyrenastroideR.C.
Harris ex Aptroot

W8b Ostioles separate; neotropic&lolymeridium stramineoatrum
(Vain.) Aptroot

W09a Ascospores IKI+ violet, 16—23 x 5-7 um; Bra#blymeridium
amyloideunR.C. Harris
WO9b Ascospores IKI-. 10

W10a Ascospores 13-20 x 4—6 pum. 11
W10b Ascospores 19-33 x 6—-11 pm. 12

W1lla Ascospores 13—-17 um long; pantropiPallymeridium albopru-
inosum(Makhija & Patw.) Aptroot

W11b Ascospores 16—20 um long; pantropi€alymeridium bengoa-
num(Vain.) Aptroot

W12a Ascomata mostly covered by thallus, with blaskioles bor-
dered by white ring; ascospores relatively bro@e2b x 7—11 um,
c. 2.5 times as long as broad; Austraftalymeridium xanthorea-
gensAptroot

W12b Ascomata pure black; ascospores narrower, 28-33L0 um,
about 3 times as long. 13

W13a Ascospores 20-23 x 6—-8 um; BraBblymeridium albidorea-
gensAptroot, A.A. Menezes & M. Caceres

W13b Ascospores 25-33 x 7-10 um; pantropiPalymeridium cata-
pastum(Nyl.) R.C. Harris

W14a Hamathecium inspersed; ostioles apical. 15
W14b Hamathecium clear; ostioles variable. 20
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W15a Ascospores 24-34 um long; ascomata laterallgreavby thal-
lus. 16
W15b Ascospores 12—-24 um long; ascomata variable. 17

W16a Ascospores with rough wall, 26—-34 um long; blskclkostiolar
area broad; eastern palaeotropidablymeridium glaucoatrum
(Vain.) R.C. Harris

W16b Ascospores smooth, 24-30 um long; blackish lastarea nar-
row; eastern palaeotropic&olymeridium suffusurfKnight) Apt-
root

W17a Ascospores 12—-20 x 3—6 um. 18
W17b Ascospores 20-24 x 5-10 um. 19

W18a Ascospores 12—-16 um long; neotropi€alymeridium conten-
dens(Nyl.) R.C. Harris

W18b Ascospores 16—20 um long; pantropiéalymeridium insper-
sumAptroot

W19a Ascomata with ostioles bordered by white riaggcospores
relatively broad, 20-24 x 7-10 um, c. 2.5-3 time®ag as broad,;
pantropical Polymeridium tribulationig\ptroot

W19b Ascomata pure black; ascospores narrower, 28523 um, c.
3—-4 times as long as broad; pantropi€alymeridium siamense
(Vain.) Aptroot

W20a Ascomata with internal or external, yellow-garor red pig-
ment. 21
W20b Ascomata without pigments. 22

W21la Ascomata with internal, yellow-orange, K+ pargigment;
ascospores 30—34 x 9—10 um; BraRiblymeridium endocrocinum
R.C. Harris

W21b Ascomata with external, red, K+ red pruinapapores 17—-19 x
4-5 pm; Puerto RicoPolymeridium rhodopruinosumptroot &
Mercado Diaz

W22a Ostioles lateral. 23
W22b Ostioles apical. 24
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W23a Ascomata grouped with fused ostioles; ascosffe30 x8-10
um; Brazil. Polymeridium biloculardr.C. Harris

W23b Ascomata solitary with separate ostioles; gsmes 30-35
x12—-13 pum; neotropicaPolymeridium simulanR.C. Harris

W24a Ascospores 24-33 pum long; eastern palaeotroplogtmeridi-
um catapastoideAptroot
W24b Ascospores 11-27 um long. 25

W25a Ascospores 11-16 x 3—6 um; pantropiPalymeridium micro-
sporum(Makhija & Patw.) Aptroot
W25b Ascospores longer. 26

W26a Ascospores (15-)16-20 x 5.0-7.5 um; pantropia@lymeridi-
um subcinereur(iNyl.) R.C. Harris
W26b Ascospores 19-27 x 6-11 um. 27

W27a Ostiole flat and with white ring; ascospores2l®x 6.5-11.0
KUm; eastern palaeotropical.

Polymeridium sulphuresceri$iill. Arg.) R.C. Harris

W27b Ostiole not flat, black; ascospores (18—)20%xX3-8(—9) um;
pantropical Polymeridium albidungMull. Arg.) R.C. Harris

W28a Thallus UV+ yellow, with lichexanthone. 29
W28b Thallus UV—, without substances. 38

W29a Hamathecium inspersed. 30
W29b Hamathecium clear. 33

W30a Hamathecium yellow. 31
W30b Hamathecium hyaline. 32

W31la Ascospores 5-7-septate, 32—-37 x 10-13 um; BRaiymeridi-
um endoflaven8ptroot, D.S. Andrade & M. Céaceres

W31b Ascospores 8-12-septate, 56—70 x 12—-14 um; BRaymeri-
dium longiflaveng#\ptroot, Mendonca & M. Céaceres

W32a Ascospores 4—7-septate, 18-28 x 5-7 um; panalopiclyme-
ridium multiseptatun@ptroot, A.A. Menezes & M. Caceres
W32b Ascospores 8—-12-septate, 40-50 x 9-11 um; necdtopoly-

meridium chioneuniMont.) R.C.Harris
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W33a Ascomata with lateral ostioles. 34
W33b Ascomata with apical ostioles. 36

W34a Ascomata solitary, ascospores 11-13-septate3852 16-19
um; PanamalPolymeridium xanthopleurotheciuAiptroot & Etayo
W34b Ascomata grouped with lateral, fused ostid@és.

W35a Ascospores 28-35 um long; neotropifalymeridium ditheci-
umR.C. Harris

W35b Ascospores 30-50 pum long; BolivRRolymeridium xanthoex-
centricumFlakus & Aptroot

W36a Ascospores (4-)5(—7)-septate, 19-26 um longrao@oal. Po-
lymeridium multiforme\ptroot
W36b Ascospores 7-13-septate, 28—-39 um long. 37

W37a Thallus corticate; BraziPolymeridium corticaturd.A. Mene-
zes, M. Caceres & Aptroot

W37b Thallus ecorticate; neotropicd?olymeridium alboflavescens
Aptroot

W38a Hamathecium inspersed. 39
W38b Hamathecium clear. 45

W39a Hamathecium yellow. 40
W39b Hamathecium hyaline. 41

W40a Ascospores 8-12-septate, 40-55 x 9—-11 um; cstialeral; ;
neotropical Polymeridium flavotheciurR.C. Harris

W40b Ascospores 6-8-septate, 35-37 x 7.5-8 um; estagbical; Sri
Lanka.Polymeridium fernanddAptroot & Weerakoon

W41la Ostioles lateral; ascospores 3—6-septate, 22428 um; India.
Polymeridium refertunfStirt.) Aptroot
W41b Ostioles apical; ascospores variable. 42

W42a Ascospores 4—7-septate. 43
W42b Ascospores 7-12-septate. 44
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W43a Ascospores with rough wall, 7-septate, 30-9320 um; Vene-
zuela.Polymeridium neuwirthiAptroot

W43b Ascospores smooth, (4-)5(-7)-septate, 18—28urh; pantro-
pical. Polymeridium quinqueseptatuiNyl.) R.C. Harris

W44a Ascospores 7-11-septate, 25-36 x 5-9 um; paocaloBolyme-
ridium pleiomerellun(Mdill. Arg.) R.C. Harris

W44b Ascospores 8—-12-septate, 40-50 x 9-11 um; necatopoly-
meridium costaricens@&ptroot

W45a Ostioles lateral. 46
W45b Ostioles apical. 47

W46a Ascospores 7-9-septate, 40-50 x 8—9 um; neoélopolyme-
ridium neblinaeR.C. Harris

W46b Ascospores 9—-13-septate, (35—-)50-75 x 12-16 gnirgpical.
Polymeridium pleurotheciumR.C. Harris

W47a Ascospores 13-17-septate, 85-150 x 20-30 pum;nAnge
Polymeridium bambusicolaptroot & L.I. Ferraro
W47b Ascospores 4-11-septate, 21-39 x 5-9 um. 48

W48a Ascospores (4-)5(-7)-septate, 21-30 x 5-9 pmtrqyacal.
Polymeridium jordani{C.W. Dodge) Aptroot

W48b Ascospores 7-11-septate, (24-)28—-39 x 6-9 untrqmacal.
Polymeridium albocinereurfKremp.) R.C. Harris

W49a Hamathecium inspersed, ascospores 18—-20 x.5.AA/ Phil-
ippines.Polymeridium submuriform&ptroot
W49b Hamathecium clear, ascospores 25-45 x 9-13 um. 50

W50a Ascospores 30—-45 x 9-11 um, submuriform, 3—44dias long
as broad; neotropicaPolymeridium cinereonigrican®/ain.) R.C.
Harris

W50b Ascospores 25-29 x 11-13 ym, muriform, 2.0—2gsias long
as broad; BrazilPolymeridium julelloide€.L. Lima, M. Caceres
& Aptroot
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Key X. Pseudobogoriellspecies

Xla Ostiole lateral; AustraliaPseudobogoriella lateraligSipman)
Licking, R. Miranda & Aptroot
X1b Ostiole apical 2

X2a Ascospores 24-28 um long; pantropi€sdeudobogoriella hemis-
phaerica(Mull. Arg.) Licking, R. Miranda & Aptroot
X2b Ascospores 12—-22 um long. 3

X3a Thallus foliicolous, subcuticular, distinctlgded; New Zealand.
Pseudobogoriella striguloide¢Sérus. & Aptroot) Licking, R.
Miranda & Aptroot

X3b Thallus corticolous, not lobed. 4

X4a Excipulum with K+ red, dissolving pigment; paogical. Pseudo-
bogoriella leuckertii(D. Hawksw. & J.C. David) Ltlcking, R.
Miranda & Aptroot

X4b Excipulum lacking pigment. 5

X5a Black prothallus line with numerous pycnidiagent; pantropical.
Pseudobogoriella punctatgptroot) Lucking, R. Miranda & Apt-
root

X5b Black prothallus line lacking pycnidia or abseth

X6a Thallus besides ascomata with numerous blatk presenting
pycnidia. 7
X6b Thallus lacking pycnidia. 8

X7a Ascomata aggregate; ascospores 15-20 x 6-9 gatropical.
Pseudobogoriella sociali@ahlbr.) Liicking, R. Miranda & Aptroot

X7b Ascomata solitary; ascospores 11-17 x 5—7 punmtrppical.
Pseudobogoriella fumosul@ahlbr.) Licking, R. Miranda & Apt-
root

X8a Involucrellum broadly expanding basally to o@b mm diam;
pantropical. Pseudobogoriella alata(Groenh. ex Aptroot) LU-
cking, R. Miranda & Aptroot

X8b Ascomata including basally slightly expandingvalucrellum
0.2—-0.5 mm diam. 9
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X9a Ascospores 12—-16 um long. 10
X9b Ascospores 16—22 um long. 12

X10a Ascomata 03—05 mm diam; pantropiédeudobogoriella sub-
fallens(Mull. Arg.) Lucking, R. Miranda & Aptroot
X10b Ascomata 02—03 mm diam. 11

X1la Ascospores 4-55 um broad, 25—-3 times as lobhgoasl; involuc-
rellum basally not expanding; pantropicBseudobogoriella exi-
gua(Mull. Arg.) Licking, R. Miranda & Aptroot

X11b Ascospores 55—7 um broad, 2—25 times as lobgoasl; involuc-
rellum basally expanding; ChinaP?seudobogoriella minutula
(Zahlbr.) Liucking, R. Miranda & Aptroot

X12a Black prothallus line present. 13
X12b Black prothallus line absent. 14

X13a Ascomata conical, basally not expanded; npmah Pseudobo-
goriella captiosa(Mull. Arg.) Licking, R. Miranda & Aptroot
X13b Ascomata fattened, basally expanded; pantabpgtseudobogo-

riella miculiformis(Mull. Arg.) Licking, R. Miranda & Aptroot

X14a Ascomata basally broadly expanded, fringe B0+im

Broad; pantropicaPseudobogoriella annonacé®ull. Arg.) Lucking,
R. Miranda & Aptroot

X14b Ascomata basally narrowly expanded, fringe520gm

Broad; pantropicalPseudobogoriella nonensicStirt.) Licking, R.
Miranda & Aptroot

Key Y. Pseudopyrenulapecies

Y1la Thallus UV+ yellow, with lichexanthone. 2
Y1bThallus UV—. 6

Y2a Hamathecium clear; ascospores 30-45 x 8-11 umeA/eela.
Pseudopyrenula cryptothe¢@mposch, Aptroot & Hafellner
Y2b Hamathecium inspersed with hyaline or yellowdooplets; asco-

spores under 37 um long. 3

Y3a Hamathecium inspersed with yellow oil dropléts.
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Y3b Hamathecium inspersed with hyaline oil dropl&ts

Y4a Ascospores 21-28 x 6-9 um; neotropialeudopyrenula flavor-
eagensAptroot & M. Caceres

Y4b Ascospores 26—-36 x 7-10 um; BolivRseudopyrenula flavosu-
peransFlakus & Aptroot

Y5a Ascospores 21-25 x 6—-9 um; neotropi€aeudopyrenula guia-
nensisAptroot

Y5b Ascospores 30-35 x 9—11 um; neotropiédeudopyrenula su-
peransMull. Arg.

Y6a Ascospores 5-septate, 16—21 x 6—7 um; VenezBstaudopyrenu-
la hexameraptroot
Y6b Ascospores 3-septate. 7

Y7a Thallus corticate; ascospores 21-25 x 69 unsta&CRicaPseu-
dopyrenula thallina_ticking & Aptroot
Y7b Thallus not corticate. 8

Y8a Hamathecium inspersed with hyaline or yelloindooplets. 9
Y8b Hamathecium clear (but ascospores may contiaw oil). 19

Y9a Hamathecium inspersed with yellow oil dropléf3.
Y9b Hamathecium inspersed with hyaline oil droplist ascospores
may contain yellow oil). 14

Y10a Ascospores 37-44 x 10-12 pum; neotropi€aeudopyrenula
endoxanthgVain.) Zahlbr.
Y10b Ascospores under 35 x 10 um. 11

Y1lla Ascospores 25-30 x 7.5-8.5 um; pantropieakeudopyrenula
mediaAptroot & Diederich
Y11b Ascospores 13-25 x 5.5-9 um. 12

Y12a Ascospores 13-17 x 5.5-6.5 um; Bra2geudopyrenula minif-
lavida Aptroot & A.D. Nunes
Y12b Ascospores 18-25 x 6—9 um. 13

Y13a Ascospores 21-25 x 6-9 um; hamathecium K+ dedpw to
reddish; pantropicaPseudopyrenula subgregarMull. Arg.
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Y13b Ascospores 18-22 x 6—8 um; hamathecium K+ wealkiplish;
Thailand.Pseudopyrenula endoxanthoidésn.

Y1l4a Ascoma wall with yellow, K+ red pigment; asgoses 21-32 x
7—-10 um; Brazil Pseudopyrenula cer&fain.
Y14b Ascoma wall without yellow pigment. 15

Y15a Thallus saxicolous; ascospores 35-45 x 11-13Buazil. Pseu-
dopyrenula saxicol&alme
Y15b Thallus corticolous; ascospores under 38 urg.la6

Y16a Ascospores 33-37 x 10-12 um; neotropi€aleudopyrenula
dubiaVain.
Y16b Ascospores under 33 um long. 17

Y17aAscospores (24-)26—-32 x 7-10 um; pantroprsdudopyrenula
diluta (Fée) Mull. Arg.
Y17b Ascospores 21-25 x 6-9 um. 18

Y18a Ostioles eccentric; CubBseudopyrenula cuban@ill. Arg.)
Aptroot & Lucking

Y18b Ostioles apical; pantropicaPseudopyrenula subnudatdull.
Arg.

Y19a Thallus without algae, brownish, of bark cal@0
Y19b Thallus with algae, whitish. 22

Y20a Ascospores 45-55 x 12-15 ym; USA (FloridReeudopyrenula
staphyleagPetr.) Aptroot
Y20b Ascospores under 40 um long. 21

Y21la Ascospores 25-29 x 7-9 um; Papua New GuPsaudopyrenu-
la papuanaAptroot

Y21b Ascospores 30-39 x 6—8 um; Papua New Guipsaudopyrenu-
la serusiauxiiAptroot

Y22a Ascospores 12-18 x 4—6 um; TasmaRgeudopyrenula kantvi-
lasii (P.M. McCarthy) Aptroot, comb. nov. Mycobank no &89;
basionym:Lithothelium kantvilasiiP.M. McCarthy, Telopea 18:
168, 2015. The description and illustration shovwesal characters
that are characteristic of the gerRseudopyrenulaespecially the
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presence of yellow oil in the ascospores, whichnknown from
any other genus, but also the diamond-shaped lu@nththe
branched hamathecium filaments.

Y22b Ascospores 26—35 x 7—-11 um. 23

Y23a Ascospores 26-32 x 7-10 um; neotropiddeudopyrenula
americanaAptroot

Y23b Ascospores 30-35 x 9—-11 um; BraP&eudopyrenula gelatino-
saAptroot

Key Z. Trypetheliumspecies

Zla Thallus, pseudostroma and/or ostioles UV+ yellwith lichexan-
thone 2
Z.1b Thallus, pseudostroma and ostioles UV—. 9

Z2a Thallus UV—, only pseudostroma and/or ostioles UV+ yellow 3
Z2b Thallus and sometimes also pseudostroma UMewél

Z3a Pseudostroma UV+ yellow outside, with yellowgment inside.
Trypethelium aureornatuptroot

Z3b Only ostioles UV+ yellow; BrazilTrypethelium xanthostiolorna-
tumAptroot

Z4a Hamathecium not inspersed. 5
Z4b Hamathecium inspersed. 8

Z5a Pseudostromata externally with orange pignigwityia. Trypethe-
lium xanthoplatystomurRlakus & Aptroot
Z5b Pseudostromata internally with yellow pigmént.

Z6a Thallus and pseudostroma UV+ yellow; neotrdpita/pethelium
tolimenselLicking, Moncada & M. Gut.
Z6b Only thallus UV+ yellow; pseudostroma UV—. 7

Z7a Ascospores muriform; Brazilrypethelium muriforméptroot &
M.F. Souza

Z7b Ascospores only transversely septate; Brapjpethelium endo-
flavumAptroot
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Z8a Pseudostromata lacking pigment, prominent;sgswes (65—)83—
97 x 11-15 um,13-19-septa@razil. Trypethelium regnelliMal-
me

Z8b Pseudostromata internally with yellow pigmereptropical. Try-
pethelium tolimenskicking, B. Mocada & M.C. Guit.

Z9a Pseudostromata inside and/or outside with wedtlio orange pig-
ments (sometimes thin and not readily visible). 10
Z9b Pseudostromata lacking pigments. 15

Z10a Ostiolar areas very broad, disc-shaped odfusbate fashion;
pigments usually sparse. 11

Z10b Ostiolar areas narrow, visible as small doitggnents conspicuo-
us 13

Z11la Ostiolar areas disc-shaped, uniformly brovackl marginally
with small, black papillae arranged in circulartias. Trypetheli-
um krempelhubeMakhija & Patw.

Z11b Ostiolar areas fused in lobate fashion, cestitrg with a borde-
ring whitish rim, without marginal papillae. 12

Z12a Ostiolar area centrally with dark red pigmaraddition to orange
pigment bordering the ostiolar lobes; ostioles somes eccentric
and fused; ascospores 65-100 um long; neotropicgbethelium
astroideumFlakus & Aptroot

Z12b Ostiolar area only with bordering orange pigtnestioles always
apical; ascospores 55-75 um long; pantropitaipethelium pla-
tystomunmMont.

Z13a Pseudostromata immersed to erumpent; ascGsfa@rel2 um
long, 7-9-septate; Vietnamrypethelium infraeluteriadptroot &
Gueidan

Z13b Pseudostromata prominent to sessile; ascasf®re)42—-85 um
long, 9—-17-septate. 14

Z14a Pseudostromata inside and/or outside witlowgligment; asco-
spores 37-52 x 8-11 um, 9-13-septate; pantropicghethelium
eluteriaeSpreng.

Z14b Pseudostromata inside and/or outside with gaamellow pig-
ment; ascospores 60-85 x 11-12 um, 13—-16-septatepparal.
Trypethelium subeluteriaglakhija & Patw.
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Z15a Pseudostromata immersed-erumpent, with aseoctesrly dis-
tinguished and individually protruding, brown-bladlé

Z15b Pseudostromata erumpent to prominent, withraata complete-
ly immersed in the pseudostromata and not indivigyarotru-
ding, with whitish ostiolar spot or ostiolar arearrsunded by
irregular whitish to cream-coloured rim or pseudmsiata entirely
whitish. 17

Z16a Thallus verrucose-rugose; individual ascomattaflattened top;
ascospores 45-55 x 6-8 um, 12-17-septate; palaecdtopiy-
pethelium plicatorimosurMakhija & Patw.

Z16b Thallus smooth to uneven; individual ascométh convex top;
ascospores 21-40 x 9—-15 um, 5-11-septate; pantropigpkthe-
lium inaequaleFée

Z17a Pseudostromata erumpent to prominent, entivbiie or cream-
coloured; hamathecium clear. 18

Z17b Pseudostromata prominent to sessile, grelatk lvith contras-
ting, white ostiolar spots; hamathecium insperdéd.

Z18a Pseudostromata entirely white, with smallkdastiolar spots;
ascospores 30-60 um long, 5-9(—13)-septate; palgoecaiolry-
pethelium epileucoddsyl.

Z18b Pseudostromata cream-coloured, with largenatngular-lobate
ostiolar spots; ascospores 58-78 um long, 9—-15+sepBrazil.
Trypethelium foveolaturiull. Arg.

Z19a Pseudostromata sessile with constricted hggesr part black,
sharply contrasting with white ostiolar spots; agpmmes 80-110 x
14-18 um, 13-19-septate; Africarypethelium sphaerocephalum
(Vain.) Zahlbr.

Z19b Pseudostromata prominent to sessile, grelatk lvith contras-
ting, white ostiolar spots; hamathecium insperseebtropical.
Trypethelium ornaturMull. Arg.

Key Q. Viridothelium species

Q1la Ascospores muriform; thallus and ascomata strongly contrasting in
colour, with thallus brownish and ascomata whitdbiack ostio-
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lar areas; neotropicaViridothelium tricolor Liicking, M.P. Nelsen
& N. Salazar

Q1b Ascospores transversely septate; thallus and ascomata not strongly
contrasting in colour, more or less olive-greegatowish brown
with ascomata sometimes blackish. 2

()2a Ascospores 5- or more septate. 3
Q2b Ascospores 3-septate. 10

Q3a Ostioles eccentric. 4
Q3b Ostioles apical. 6

Q4a Ascospores 75-98 x 17-20 um, 15-19-septate; Solomon Islands.
Viridothelium solomonens&ptroot
Q4b Ascospores 90—152 x 22-33 pum. 5

Q5a Ascospores 99—152 x 26-33 um, (9-)15-17-septate; Indigirido-
thelium megaspermuf(Makhija & Patw.) Aptroot & Llcking
Q5b Ascospores 90—-100 x 22-26 um, 15-21-septate; FijViridotheli-

um vonkonratilticking, Naksuwankul & Lumbsch

Q6a Hamathecium inspersed; ascospores 60—75 x 12—17 um, 12-14-
septate; Papua New Guin&éridothelium inspersumptroot
Q6b Hamathecium clear. 7

Q7a Ascospores 90—150 um long. 8
Q7b Ascospores 38-80 um long. 9

Q8a Ascospores 90—105 x 12—-16 um, (9—-)13-17-septate; eastern pala-
eotropical Viridothelium indutum(Stirt.) Aptroot & Liicking

Q8b Ascospores 100—150 x 18-23 um, 17-25-septate; Malaysislri-
dothelium kinabaluens&ptroot

Q9a Ascospores 38-52 x 7-10 um; temperate America and AsMri-
dothelium virens(Tuck. ex Michener) Lucking, M.P. Nelsen &
Aptroot

Q9b Ascospores 50-80 x 815 um; temperate AsiaViridothelium
cinereoglaucescen®ain.) Lucking, M.P. Nelsen & Aptroot

Q10a Thallus and ascomata thinly furnished with orange pigment;
Brazil. Viridothelium leptoseptatuptroot & M. Caceres
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Q10b Thallus and ascomata lacking pigment. 11

Q1l1la Ascomata mostly single, immersed to erumpent; Brazil. Virido-
thelium sinuosogelatinosuAptroot & M. Caceres

Q11b Ascomata in dense, raised groups; Brazil. Viridothelium ustula-
tumM. Caceres & Aptroot
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Acrocordia conoidedFr.) Korb.,Syst. lich. germ. (Breslau): 358 (1855)

= Acrocordia conoided. carneaArnold, Denkschr. Kgl. Bayer. Bot. Ges.
6(no. 2): 43 (1890)

= Acrocordia epipolaedA. Massal.) A.L. Sm.Monogr. Brit. Lich. 2: 314
(1911)

= Arthopyrenia conoidedFr.) Zahlbr.,in Engler & Prantl, Nat. Pflanzen-
fam., Teil. | (Leipzig) 1(1*): 65 (1903)

= Arthopyrenia conoide& carnea(Arnold) Zahlbr.,Cat. Lich. Univers.
1: 322 (1922)

= Arthopyrenia epipolae& carnea(Arnold) Mig., Flora von Deutschl.,
Abt. 11 12/2: 521 (1930)

= Leiophloea conoideéFr.) Trevis. Conspect. Verruc.: 10 (1860)
= Sagedia conoidegFr.) Hepp Flecht. Europ.: no. 697 (1860)

= Thelidium conoideur(Fr.) Kremp. Denkschr. Kgl. Bayer. Bot. Ges., Abt.
2 4: 246 (1861)

= Verrucaria conoidedr., Lich. eur. reform. (Lund): 432 (1831)

= Verrucaria epipolaedorrer,in Hooker & Sowerby, Suppl. Engl. Bot. 1:
tab. 2647, fig. 3 (1831)

= Verrucaria gemmata * conoide@r.) Nyl., Act. Soc. linn. Bordeaux 21:
425 (1857)

= Verrucaria gemmatd epipolaea(A. Massal.) Nyl. Bot. Notiser: 154
(1853)

= Verrucaria gemmatasubsp conoidea(Fr.) Nyl., Flora, Regensburg
56(13): 204 (1873)

= Verrucaria gemmata&ar. epipolaealA. Massal.) Nyl.Mém. Soc. Imp.
Sci. Nat. Cherbourg 3: 193 (1855)

Thallus mainly immersed, occasionally superficrad aracked, smooth
or finely granular, effuse, pale grey to browniséyg often with pinkish
tinge when fresh. Perithecia 0.5-1 mm diam., onartgu to half
immersed, conical-hemispherical, apices oftendtatl and with the
ostiole projecting as a small papilla; involucratigpreading outwards
away from the exciple. Paraphyses branched. Ascesd®?-19 x 6-9
um, the ends mostly rounded but sometimes poinwszhonally with
thin secondary septum dividing each cell. Pycnidial—0.2 mm diam.,
frequent, often numerous. Conidia ellipsoid, c. 8.3.5 um. Che-
mistry: K-, C-, P-.

[70], Germany, Baden-Wirttemberg, Kreis GOppingergdé&hfeld,

Kalkblocke am Gipfel des Galgenberges. Leg. et d&thumm
26.01.1969, vid. O. Klement.
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Acrocordia conoidedFr.) Korb.,Syst. lich. germ. (Breslau): 358 (1855)

= Acrocordia epipolaedA. Massal.) A.L. Sm.Monogr. Brit. Lich. 2: 314
(1911)

= Arthopyrenia conoidedFr.) Zahlbr.,in Engler & Prantl, Nat. Pflanzen-
fam., Teil. | (Leipzig) 1(1*): 65 (1903)

= Arthopyrenia epipolaegAch.) A. Massal.,Ric. auton. lich. crost.
(Verona): 166 (1852)

= Leiophloea conoidedFr.) Trevis.,Conspect. Verruc.: 10 (1860) var.
conoidea

= Sagedia conoideg-r.) Hepp Flecht. Europ.: no. 697 (1860)

= Thelidium conoideur(fr.) Kremp. Denkschr. Kgl. Bayer. Bot. Ges., Abt.
2 4: 246 (1861)

= Verrucaria conoided-r., Lich. eur. reform. (Lund): 432 (1831)

Thallus mainly immersed, occasionally superficrad aracked, smooth
or finely granular, effuse, pale grey to browniséyg often with pinkish
tinge when fresh. Perithecia 0.5-1 mm diam., onartgu to half
immersed, conical-hemispherical, apices oftendtatl and with the
ostiole projecting as a small papilla; involucratigpreading outwards
away from the exciple. Paraphyses branched. Ascespb-septate,
hyalin, warty, 12—19 x 6-9 um, the ends mostly rouhlolet sometimes
pointed, occasionally with thin secondary septunidiing each cell.
Pycnidia 0.14-0.2 mm diam., frequent, often numgr&onidia ellip-
soid, c. 3.3 x 1.5 ym. Chemistry: K-, C-, P-.

[12542], GERMANY: Baden-Wirttemberg, Kreis GoOppingeh-
brand, Bad Uberkingen, auf dem Pfad zum Kahlens#&35.892' N,
9°48.493' E, 670 m, auf Kalkblock im Wald kurz wem Kahlenstein.
Leg. F. Schumm 02.07.2006, det. F. Schumm 02.08.200
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Acrocordia conoidedFr.) Korb.,Syst. lich. germ. (Breslau): 358 (1855)

= Acrocordia epipolaedA. Massal.) A.L. Sm.Monogr. Brit. Lich. 2: 314
(1911)

= Arthopyrenia conoidedFr.) Zahlbr.,in Engler & Prantl, Nat. Pflanzen-
fam., Teil. | (Leipzig) 1(1*): 65 (1903)

= Arthopyrenia epipolaegAch.) A. Massal.,Ric. auton. lich. crost.
(Verona): 166 (1852)

= Leiophloea conoidedFr.) Trevis.,Conspect. Verruc.: 10 (1860) var.
conoidea

= Sagedia conoideg-r.) Hepp Flecht. Europ.: no. 697 (1860)

= Thelidium conoideur(fr.) Kremp. Denkschr. Kgl. Bayer. Bot. Ges., Abt.
2 4: 246 (1861)

= Verrucaria conoided-r., Lich. eur. reform. (Lund): 432 (1831)

Thallus mainly immersed, occasionally superficrad aracked, smooth
or finely granular, effuse, pale grey to browniséyg often with pinkish
tinge when fresh. Perithecia 0.5-1 mm diam., onartgu to half
immersed, conical-hemispherical, apices oftendtatl and with the
ostiole projecting as a small papilla; involucratigpreading outwards
away from the exciple. Paraphyses branched. Ascespb-septate,
hyalin, warty, 12—19 x 6-9 um, the ends mostly rouhlolet sometimes
pointed, occasionally with thin secondary septunidiing each cell.
Pycnidia 0.14-0.2 mm diam., frequent, often numgr&onidia ellip-
soid, c. 3.3 x 1.5 ym. Chemistry: K-, C-, P-.

[12762], GERMANY: Baden-Wirttemberg, Kreis Goppingéstlich
von Bad Ditzenbach beim Oberbergfelsen, ca. 746cimattiger Kalk-
felsen im Wald, ca. 740 m, MtB 7424/1. leg. et dét.Schumm,
16.11.2006.
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Acrocordia conoided. carneaArnold, Denkschr. Kgl. Bayer. Bot. Ges.
6(no. 2): 43 (1890)

Ascomata not carbonized. Ascospores hyaline, lasspwvarty, 13-15
x 7-7.5 ym, 4/ascus. Note: the rare occurence ofcaomonized
specimens in groups with usually carbonized petithallws for the
observation of the internal structure of the asdama

[TSB-16652], Italy, Friuli Venezia Giulia, Prov. i€ste, loc. Gropada,

road to Basovizza, c. 380 m, on vertical limestomeks in a doline.
Leg. M. Tretiach, 15.01.1993.
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Acrocordia gemmatgdAch.) A. Massal.Geneac. lich. (Verona): 17 (1854)

= Acrocordia alba(Schrad.) B. de LesdBuyll. Soc. bot. Fr. 70: 848 (1923)

= Arthopyrenia alba(Schrad.) Zahlbr.Cat. Lich. Univers. 1: 315 (1921)
[1922]

= Arthopyrenia gemmatgAch.) A. Massal.,Ric. auton. lich. crost.
(Verona): 166 (1852)

= Leiophloea albgSchrad.) RiedISydowia 15(1-6): 265 (1962)

= Leiophloea gemmai@ch.) GrayNat. Arr. Brit. Pl. (London) 1: 496 (1821)

= Lichen gemmatuAch., Lich. suec. prodr. (Linkoping): 17 (1799)

= Lichen melaleucuéch., Lich. suec. prodr. (Linképing): 15 (1799)

= Pyrenula gemmatéAch.) Nageli,in Hepp, Flecht. Europ.: no. 105 (1853)

= Sagedia gemmat@Ach.) Stizenb.Ber. Tat. St Gall. naturw. Ges.: 148
(1862)

= Segestrella gemmaféch.) Branth & Rostr.Bot. Tidsskr. 3: 256 (1869)

= Thelidium gemmatur@Ach.) Kremp.,Denkschr. Kgl. Bayer. Bot. Ges.,
Abt. 2 4: 247 (1861)

= Verrucaria albaSchrad. Spicil. fl. germ. 1: 109 (1794)

= Verrucaria gemmatgAch.) Ach.,Methodus, Sectio prior (Stockholmize):
120 (1803)

= Verrucaria melaleuc#Ach.) Ach.,Methodus, Sectio prior (Stockholmiae):
117 (1803)

Thallus immersed, white or pale grey. Perithecta-0.mm diam., black
(rarely pink), one quarter to entirely immersedjale often eccentric
and sometimes papilla-like. Paraphyses branché&qurh.wide. Hama-
thecium IKI-. Ascospores 1-septate, hyalin, 15-30}x 8-12 um.
Pycnidia 0.1-0.25 mm diam., frequent but rarely atous. Conidia
3-5 % 0.8-1 pm

[11491], Portugal, Madeira, stidlich von Porto dazlpei Portela, im
Lorbeerwald am Anfang der Levada zwischen Portethliaceimeiros;
32°45' N, 16°50' W, 630 m. Leg. F. Schumm 28.12320det. H.
Sipman 01.2004.
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Acrocordia gemmatgdAch.) A. Massal.Geneac. lich. (Verona): 17 (1854)

= Acrocordia alba(Schrad.) B. de LesdBuyll. Soc. bot. Fr. 70: 848 (1923)

= Arthopyrenia alba(Schrad.) Zahlbr.Cat. Lich. Univers. 1: 315 (1921)
[1922]

= Arthopyrenia gemmatgAch.) A. Massal.,Ric. auton. lich. crost.
(Verona): 166 (1852)

= Leiophloea albgSchrad.) RiedISydowia 15(1-6): 265 (1962)

= Leiophloea gemmai@ch.) GrayNat. Arr. Brit. Pl. (London) 1: 496 (1821)

= Lichen gemmatuAch., Lich. suec. prodr. (Linkoping): 17 (1799)

= Lichen melaleucuéch., Lich. suec. prodr. (Linképing): 15 (1799)

= Pyrenula gemmatéAch.) Nageli,in Hepp, Flecht. Europ.: no. 105 (1853)

= Sagedia gemmat@Ach.) Stizenb.Ber. Tat. St Gall. naturw. Ges.: 148
(1862)

= Segestrella gemmaféch.) Branth & Rostr.Bot. Tidsskr. 3: 256 (1869)

= Thelidium gemmatur@Ach.) Kremp.,Denkschr. Kgl. Bayer. Bot. Ges.,
Abt. 2 4: 247 (1861)

= Verrucaria albaSchrad. Spicil. fl. germ. 1: 109 (1794)

= Verrucaria gemmatgAch.) Ach.,Methodus, Sectio prior (Stockholmize):
120 (1803)

= Verrucaria melaleuc#Ach.) Ach.,Methodus, Sectio prior (Stockholmiae):
117 (1803)

Thallus immersed, white or pale grey. Perithecta-0.mm diam, black
(rarely pink), one quarter to entirely immersedjale often eccentric
and sometimes papilla-like. Paraphyses branché&qurh.wide. Hama-
thecium IKI-. Ascospores 1-septate, hyalin, 15-30}x 8-12 um.
Pycnidia 0.1-0.25 mm diam., frequent but rarely atous. Conidia
3-5 x 0.8-1 pmNote: unnamed non-carbonized morphotype; the
rare occurrence of non-carbonized specimens in grqes with usu-
ally carbonized perithecia allows for the observation dhe internal
structure of the ascomata.

[11547], Portugal, Madeira, stdlich von Porto dazlpei Portela, im
Lorbeerwald am Anfang der Levada zwischen Portethliaceimeiros;
32°45' N, 16°50' W, 630 m. Leg. F. Schumm, 28.1@30 det. F.
Schumm 03.2004.
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Acrocordia gemmatgdAch.) A. Massal.Geneac. lich. (Verona): 17 (1854)

= Acrocordia alba(Schrad.) B. de LesdBuyll. Soc. bot. Fr. 70: 848 (1923)

= Arthopyrenia alba(Schrad.) Zahlbr.Cat. Lich. Univers. 1: 315 (1921)
[1922]

= Arthopyrenia gemmatgAch.) A. Massal.,Ric. auton. lich. crost.
(Verona): 166 (1852)

= Leiophloea albgSchrad.) RiedlSydowia 15(1-6): 265 (1962)

Thallus immersed, white or pale grey. Perithecta-0.mm diam., black
(rarely pink), one quarter to entirely immersedjals often eccentric
and sometimes papilla-like. Paraphyses branchéqurh.wide. Hama-
thecium IKI-. Ascospores 1-septate, hyalin, 15-30}x 8-12 um.
Pycnidia 0.1-0.25 mm diam., frequent but rarely atous. Conidia
3-5 % 0.8-1 um

[11586], Germany, Baden-Wirttemberg, Kreis Goppindekm nord-
lich Wi3golding, S-Rand des Stuifens am Urenwed448168' N,
9°49.702'W, 615 m, Waldrand, lichtoffen, Laubbalsyg. F. Schumm,
20.03.2004, det. F. Schumm 20.03.2004.
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Acrocordia gemmatgdAch.) A. Massal.Geneac. lich. (Verona): 17 (1854)

Thallus immersed, white or pale grey. Perithecta-0.mm diam., black
(rarely pink), one quarter to entirely immersedjale often eccentric
and sometimes papilla-like. Paraphyses branchéqurh.wide. Hama-
thecium IKI-. Ascospores 1-septate, hyalin, 15-30}x 8-12 um.
Pycnidia 0.1-0.25 mm diam., frequent but rarely atous. Conidia
3-5 % 0.8-1 pm

[16468], Germany, Baden-Wirttemberg, Kreis Goppindarnne Hel-
fenstein oberhalb Geislingen, Laubbaum im zusamménBacidia
rubella im Wald. 48.61613° N, 9.85064° E, 644 mglet det. F.
Schumm, 15.04.2010.
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Acrocordia salwey{Leight. ex Nyl.) A.L. Sm.Monogr. Brit. Lich. 2: 315
(1911)

= Acrocordia conoidea var. salweflieight. ex Nyl.) H. Olivier,Flora
Lich. Orne 2: 204 (1884)

= Arthopyrenia salwey(Leight. ex Nyl.) Zahlbr.Cat. Lich. Univers. 1:
325 (1922)

=Leiophloea salwe\leight. ex Nyl.) Trevis.Conspect. Verruc.: 10 (1860)
= Thelidium salwey{Leight. ex Nyl.) MuddMan. Brit. Lich.: 296 (1861)

= Verrucaria salweyi_eight. ex Nyl.,Act. Soc. linn. Bordeaux 21(4): 435
(1857)

Thallus £ immersed, whitish to pale brownish gréyn.tgranular or
smooth to rimose. Perithecia 0.7-1.5 mm diam., qurter to half
immersed; involucrellum usually tightly incurvedoand the exciple
and often continuous below, appearing black -glebdsscospores
8/ascus, hyalin, 1-septate, 20-35(—40) x 10-15 pantywOn calcare-
ous rocks and old mortar.

[14215], Portugal, Azores, Terceira, Angra Do Henoo, Fortaleza de
Dao Joao Baptista, 38°39,171' N, 27°13,457' W,4¢dam. Leg. A.
Aptroot & F. Schumm, 17.07.2008.
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Agonimia tenuilobaAptroot & M. Cacereg,ichenologist 45(6): 764 (2013)

Thallus consisting of green, minute flabellate gaty dissected c. 0.1
mm wide lobes with hyaline papillae, developinglgise goniocysts
25—-35 um diam. Ascomata perithecioid, simple, dispeéy ellipsoidal,
superficial, grey due to a thin thalline cover, st 0,3-0.4 mm wide.
Wall carbonized above, thickest at the sides, up.td00 um thick.
Ostioles whitish, apical. Hamathecium hyaline, mspersed. Ascus
pyriform, wall much thickened towards the tip. Aspores 2—4/ascus,
hyaline, pale brown when old, ellipsoidal, densalyriform, 30-50(—
76) x 20-35 pum. Chemistry: K-, UV-. TLC: No secondanbstances
detected.

[ABL15685], Brazil, Rondonia, Estacdo Ecologica@enia, km 760
on road BR 319 N of Porto Velho. On tree bark imgairy rain forest.
8°02'44” S, 63°29'11” W, 100 m. Leg. M. Caceres & Aptroot (no
15685), 20.11.2012. ISOTYPE.
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Anisomeridium albisedun{Nyl.) R.C. Harris,jn Egan, Bryologist 90(2):
163 (1987 and in R.C. Harris: A taxonomic revision of thengis
Arthopyrenia,1975: 102.

= Verrucaria viridisedd. albisedaNyl. 1890.

Thallus whitish, endophloeodal. Ascocarps hemisphkto subglobo-
se, small, 0.2—-0.3 mm diam. Ascospores narrowlyegvé-13 x 4-5
um, 1(—3) septate. Microconidia narrowly ellipticed rectangular,
3.5-4.5 % 1.2-2 pm.

[ABL15366], Brazil, Rondonia, Sitio Ecoldgico Buribn Lago Cu-
jubim E of Porto Velho. On tree bark in disturbathrforest. 8°35’17”
S, 63°40’40” W, 100 m. Leg. M. Caceres & A. Aptito@mo 15366),
18.11.2012.
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Anisomeridium americanum(A. Massal.) R.C. HarrisMore Florida
Lichens, Incl. 10 Cent Tour Pyrenol. (New York)414.995)

= Arthopyrenia americanA. Massal.Ric. auton. lich. crost. (Verona): 170,
fig. 341 (1852

= Arthopyrenia limitansVilll. Arg., Flora, Regensburg 66(19): 306 (1883)

= Ditremis americanaA. Massal.) R.C. HarrisSome Florida Lichens
(New York): 31 (1990)

= Ditremis pyrenuloidegMull. Arg.) Makhija & Patw.,Biovigyanam
16(1): 22 (199D

= Leiophloea american@A. Massal.) Trevis.Conspect. Verruc.: 9 (1860)

= Pleurotrema pyrenuloideMull. Arg., Rep. Meetings Australs. Assoc.
Advancem. Sci.: 462 (1895)
= Pyrenula americandA. Massal.) Trevis.Spighe Paglie: 18 (1853)

Thallus endophloeodal, not corticate, whitish teyggh, UV-. Ostiolum
eccentric. Ascospores 8/ascus, hyaline, fusifoime granular orna-
mented, 1-septate, with septum + submedian, 26—-3b&-Z25-10(—
12) um

[ABL18829], Brazil, Sergipe, Santa Luzia do ItanMata do Crasto,

11°22' S, 37°25' W, 10 m. On tree bark in Atlantainforest. Leg. A.
Aptroot & M. Caceres (no 18829), 16.03.2014, detApiroot, 2014.
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Anisomeridium anisolobumMull. Arg.) Aptroot,in Aptroot, Diederich,
Sérusiaux & Sipman, Biblthca Lichenol. 57: 21 (1995

= Arthopyrenia anisolobd(ill. Arg., Flora, Regensburg 66(19): 305 (1883)

= Ditremis anisolobgMull. Arg.) R.C. HarrisSome Florida Lichens (New
York): 31 (1990)

Thallus whitish to grey, UV-, smooth; ascomata thecia, black,

simple, 0.4-0.7 mm diam., with an apical ostiokgialavate, c. 90 x
30 um, with a rather thick wall. Ascospores 8/astwysline, biseriate,
smooth, straight, 1-septate with the lower celllf&gnand the upper one
larger, with rather rounded ends, 18-22 x 10-13 pum.

[ISE27985], Brazil, Santa Catarina, Sao FranciscoXdl, Parque
Estadual do Acarai. In restinga vegetation on t@2&20'44" S,
48°44’47" W, 10 m. Leg. M. Céaceres & A. AptrootdiSE 27985),
10.10.2015, det. A. Aptroot, 2015.
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Anisomeridium excellengNyl. ex Mill. Arg.) R.C. HarrisMore Florida
Lichens, Incl. 10 Cent Tour Pyrenol. (New York)614.995)

= Arthopyrenia excellenllyl. ex Mull. Arg, Bot. Jb. 6: 405 (1885)

= Verrucaria excellenslyl., in Hue, Nouv. Arch. Mus. Hist. Nat., Paris, 3 sér.
4: 124 (1892)

= Verrucaria excellenslyl., Flora, Regensburg 59: 364 (1876)

Thallus endophloeodal, not corticate, whitish teyggh, UV-. Ascospo-
res (2-)—-4/ascus, 1-septate, hyaline, fusiformamented, 55-85 x
20—28 um

[ABL18970], Brazil, Sergipe, Capela, Refugio deavsilverstre Mata
do Junco. On tree bark in Atlantic rainforest. 20Q, 37°03' W, 150
m. Leg. M. Céceres & A. Aptroot (no 18970), 24.@3.2, det. A.
Aptroot 2014,
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Anisomeridium globosumAptroot, D.S. Andrade & M. Cacerems,
Aptroot, Andrade, Mendonca, Lima & Caceres, Phy@atE07(3): 198 (2014)

Thallus thin, corticate, greyish green, shiny, sunded by an irregu-
lar, c. 1 mm wide white prothallus zone. Ascomata almosbgsée,
superficial in the bark but completely covered lihia layer of thal-
lus, 0.3—-0.45 mm diam., single. Wall carbonizedaedlund. Ostiole
apical, black, protruding through the thallus. Hédmeaium not insper-
sed with oil droplets, flaments anastomosing aldbeeasci. Asci cy-
lindrical, 80—95 x5.5-7.5 um, with small ocular chamber. Ascospores
8/ascus, hyaline, uniseriate, 1-septate, 8—1@.5-6 um, lower end
pointed, upper end rounded, septum distinctly suliameso that the
lumen of the lower cell is only about a quartethaf size from the up-
per cell. Pycnidia not observed. Chemistry: Thalil—; no
substances detected with TLC.

[Andrade], Brazil. Sergipe, Capela, Refugio de \&Rilwestre Mata do

Junco. 10°32’ S, 37°03’W, 150 m. on bark of tleg, D.S. Andrade
(n0T2A20), 11.02.2014, det. A. Aptroot, 2014. ISQPE.

175



Anisomeridium globosum
176



Anisomeridium globosum
177



Anisomeridium lateriticumAptroot & M. Caceresl.ichenologist 45(6):
765 (2013)

Thallus inconspicuous, brownish grey, very thimsgly, algae trentep-
ohlioid. Ascomata not observed. Pycnidia sess¥eifgrm, black, c.
0.1 mm wide and c. 0.2 mm high. Ostiole with pakhpwn, partly
hyline septate setae of 20-100 x 4-6 um. Conididihgabacillary,
simple to 1 septate, 8-11 x 2.0-2.5 um, often wittibonal pseudosep-
ta.

[ABL11801], Brazil, Amazonia, Fazenda Sao Francst®BR319 , 30
km N of Porto Velho. On lateritic rock in primargin forest. 8°24'33”
S, 63°58’56” W, 100 m. Leg. M. Caceres & A. Apttogmo 11801),
15.3.2012, det. A. Aptroot, 2012. ISOTYPE.
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Anisomeridium leptospermungZahlbr.) R.C. HarrisMore Florida Li-
chens, Incl. 10 Cent Tour Pyrenol. (New York): 14995)

= Arthopyrenia adnexaar. leptospermaahlbr.,in Skottsberg 1924

Thallus endophloeodal, not corticate, whitish agyggh, UV-. Ostiole
apical. Ascospores 8/ascus, smooth, ovoid to byoaetbid, with sep-
tum strongly submedian, hyaline, 18—23(-—28) x 9—14mmroconidia
globose, c. 2 um diam.

[ISE28423], Brazil, Amazonas, Manaus, Reserva BtateDucke,
along trails in vicinity of field station. In prinmarain forest on bark of
tree. 59°57° W, 2°56" S. Leg. M.E.S. Caceres & Apt¥dot (no
ISE28423), 3-8.06.2016, det. A. Aptroot 2016.
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Anisomeridium polycarpum(Mull. Arg.) R.C. Harris,More Florida
Lichens, Incl. 10 Cent Tour Pyrenol. (New York)914.995)
= Pleurotrema polycarpurMull. Arg. 1893

Thallus endophloeodal, not corticate, whitish teyggh, UV-. Ostiole
eccentric. Ascospores 8/ascus, fusiform, l-septteoth, hyaline,
septum = median, 23-29 x 7.5-8 um. Microconidia elliggso. 2.5 x
1.5 pum.

[ABL21921], Brazil, Pernambuco, Caruaru, Brejo @advalos, on tree

bark in mountain forest, 8°20’ S, 35°58’ W, 800leg. M. Céaceres &
A. Aptroot (no 21921), 16.09.2014, det. A. Aptr@oxl 4.
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Anisomeridium polypori(Ellis & Everh.) M.E. Barrjn Barr, Huhndorf
& Rogerson, Mem. N. Y. bot. Gdn 79: 76 (1996)

= Anisomeridium juistensiErichsen) R.C. Harrisp Hawksworth, James
& Coppins, Lichenologist 12(1): 106 (1980)

= Anisomeridium nyssigenun(Ellis & Everh.) R.C. Harris[as
‘nyssaegenum’], Evansia 2(3): 44 (1985)

= Anisomeridium willeyanurfR.C. Harris) R.C. Harrifas ‘willeyana',
in Brodo, Syllogeus 29: 34 (1981)

= Apiospora polyporEllis & Everh. ,N. Amer. Pyren. (Newfield): 311 (1892)

= Apiosporella polypor(Ellis & Everh.) HOhn.Sber. Akad. Wiss. Wien,
Math.-naturw. Kl., Abt. 1 118: 1215 (1909)

= Arthopyrenia willeyand.C. Harris Michigan Bot. 12(1): 16 (1973)

= Ditremis nyssigenéEllis & Everh.) R.C. Harrigas 'nyssaegena’], Some
Florida Lichens (New York): 33 (1990)

= Paraphysothele juistensi&richsen) ServitRozpr. Ceskoslov. Akad.
Véd. Rocn. 65(no. 3): 28 (1955)

= Sarcinulella banksia®. Sutton & Alcorn Mycotaxon 16(2): 558 (1983)
= Thelidium juistens&richsenMitt. Inst. Allg. Bot. Hamburg 10: 403 (1939)

= Zignoella nyssigenk&llis & Everh.[as 'nyssaegena’], Proc. Acad. nat. Sci.
Philad. 45: 137 (1893)

Thallus very thin and inconspicuous, scarcely dggtishable from the
bark. Ascomata up to 0.25 mm diam., frequently absehen the
species may be recognized by the usually abundaait €.1-0.2 mm)
pycnidia which are conical and with nibble- or gidg-tips and conglu-
tinated conidia. Ascospores hyaline, 8/ascus, i%epjate, 15-20 x
4—5 pm.

[ABL13689], Brazil, Sao Paulo, Botucatu, Botanigarden on cam-

pus, on bark in park, 22°53'09” S, 48°29'56” W58 m. Leg. M.
Caceres & A. Aptroot (no 13689), 13.9.2012, detAptroot 2012.
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Anisomeridium stromaticumR.C. Harris More Florida Lichens, Incl. 10
Cent Tour Pyrenol. (New York): 149 (1995)

Thallus epiphloeodal, thick (to c. 75 um), corticate, grey, £+ dull, UV-;
cortex to 25 pum in places. Ascomata mostly immersed in bark, several
under a single clypeus, c¢. 0.3 mm diam., occadyrsllitary, then
larger, c. 0.7 mm diam.; ostiole apical; wall nalamnized; clypei often
fusing in more extensive, black, irregular pseudwsata, 3 x 1-2 mm.
Asci cylindrical, c. 85 X2 um, with eight biseriate spores. Ascospores
fusiform, slightly constricted at £+ submedian septsmooth, 15-23
x4.5-5.5 um; pycnidia as in ascomata, usually several under a single
clypeus; microconidia elliptical, 3 k5-2 um; macroconidia elliptical,
5-6 X2-2.5 um.

[Ferraro10888], Argentina, Prov. Chaco, 15 km VW adsidencia Roca,
on tree bark in semi-deciduous subtropical for&&°06'28" S,
59°47°'20” W, 100 m. Leg. L.I. Ferraro (no 10888@), Aptroot & M.
Céaceres, 27.02.2013, det. A. Aptroot, 2013.
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Anisomeridium subnectendur(iNyl.) R.C. HarrisMore Florida Lichens,
Incl. 10 Cent Tour Pyrenol. (New York): 150 (1995)

= Arthopyrenia exstan®lill. Arg., Rep. Meetings Australs. Assoc. Advan-
cem. Sci.: 451 (1895)

= Arthopyrenia subnectend@yl.) Zahlbr., Cat. Lich. Univers. 1: 327
(1922)

= Verrucaria subnectendnlyl., in Nylander & Crombie, J. Linn. Soc., Bot.
20: 61 (1883)

Thallus endophloeodal, not corticate, greyish, Ustiole apical.
Ascospores 8/ascus, 1-septate, hyaline, smootl8228-12—-18 um,
ovoid to broadly ovoid, with strongly submedian tsep

[ABL22187], Brazil, Rio Grande do Sul, Viaméao, néarque Itapua,

on tree bark. 30°05’ S, 51°00°W, 100 m. Leg. Mc&é&s & A. Aptroot
(no 22187], 16.09.2014, det. A. Aptroot, 2014.
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Anisomeridium subprostangNyl.) R.C. Harris,in Tucker & Harris,
Bryologist 83(1): 4 (1980)

= Arthopyrenia subprostan@yl.) Mill. Arg., Flora, Regensburg 66: 317
(1883)

= Ditremis subprostangNyl.) R.C. Harris,Some Florida Lichens (New
York): 34 (1990)

= Leiophloea subprostar(®lyl.) Trevis.,Conspect. Verruc.: 10 (1860)

= Pyrenula subprostan@yl.) Tuck.,Gen. lich. (Amherst): 273 (1872)

= Verrucaria subprostanBlyl., Expos. Synopt. Pyrenocarp.: 56 (1858)

Thallus grey, UV-, Ostiole apical, Asci slenderlimgrical. Ascospores
8/ascus, 12-18(-21) x 4.5-6.5 pm, hyaline, 1-septdteroconidia
elliptical.

[ABL13439], Brazil, Sao Paulo, Botucatu, Bioscieneilding on
campus. On Pandanus bark in park. 22°53'35” S2480" W, 850 m.
Leg. M. Céceres & A. Aptroot (no 13439), 13.09.20dét. A. Aptroot
2012.
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Anisomeridium terminatum(Nyl.) R.C. Harris[as ‘terminata’], More
Florida Lichens, Incl. 10 Cent Tour Pyrenol. (Newrk): 130 (1995)

= Arthopyrenia terminatgNyl.) Mull. Arg., Flora, Regensburg 73: 345
(1890)

= Ditremis terminata(Nyl.) R.C. Harris,in Egan, Bryologist 90(2): 163
(1987)

= Tomasellia queenslandicilill. Arg., Rep. Meetings Australs. Assoc.
Advancem. Sci.: 460 (1895)

= Verrucaria terminataNyl., Bull. Soc. linn. Normandie, sér. 2 7: 180 (1873)

Thallus UV-. Ostiole lateral. Ascospores 8/ascusline, 1-septate,
18-27 x 5.5-7.5 um

[ISE40357], Brazil, Par4, Fazenda Pantera, 85 kof Dlom Eliseu, in
primary tropical lowland rain forest on bark of ére3°49'54” S,
48°03'37” W, 120 m. Leg. M. Caceres & A. Aptroohd 40357),
29.10.2016, det. A. Aptroot, 3016.
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Anisomeridium triseptatumAptroot & M. Caceresl.ichenologist 45(6):
765 (2013)

Thallus not corticate, smooth, continuous, thinjtish grey, surroun-
ded by a black prothallus line; algae trentepohléstomata perithe-
cioid, simple, dispersed, ampulliform to triangulamergent, 0.2—0.3
mm wide, 0.3—-0.4 mm long, black. Ostioles blacteral. Hamatheci-
um hyaline, densely anastomosing above the astinspersed. Asci
cylindrico-clavate, IKI-. Ascospores 8/ascus, hyali (1-)3-septate,
often constricted at the middle septum, 25-30 xI033-um. Pycnidia
not observed. Chemistry: Thallus K-, UV-. TLC: Ne@csndary

substances detected.

[ABL15723], Brazil, Rodonia, Estacdo Ecoldgica de@, km 760 on
road BR 319, N of Porto Velho. On tree bark in @iynrain forest, on
twig. 8°02’'44” S, 63°29°'11” W, 100 m. Leg. M. Céces & A. Aptroot
(no 15723), 20.11.2012, det. A. Aptroot, 2012. INPE.
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Anisomeridium truncatum(Mull. Arg.) R.C. HarrisMore Florida Liche-
ns, Incl. 10 Cent Tour Pyrenol. (New York): 151 959

= Arthopyrenia truncatavll. Arg. Flora 66, 389 (1883)

Thallus epiphloeodal, corticate, greenish tan, Wstiole apical. Asco-
mata solitary, emergent, flat-topped. Pyrenula Wsxospores narrow-
ly ovoid, 1-septate, 25—-30 x 7.5-10.0 um, septum wdmam, granular
ornamented

[ABL18421], Brazil, Sergipe, Povoado Pedrinhas, #Mda Fazenda
Cafuz, in Atlantic forest remnant, on tree bark4822"” S, 37°16’46”
W, 75 m. Leg. M. Caceres & A. Aptroot (no 18421),39.2013, det. A.
Aptroot, 2013.
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Anthracothecium australiens€éMull. Arg.) Aptroot, in Aptroot, Diede-
rich, Sérusiaux & Sipman, Biblthca Lichenol. 64:(1997)

= Pleurotheliopsis australiensi@Vll. Arg.) Zahlbr.,Cat. Lich. Univers.
1: 513 (1922)

= Pleurothelium australiens#ill. Arg., Nuovo G. bot. ital. 23(3): 401
(1891)

Thallus brownish to dark green, often with pseugd&liae. Ascomata
solitary, flask-shaped, immersed or erumpent frém $substratum,
laterally covered by the thallus, 1.0-1.5 mm lo@gh—0.9 mm tall.

Ascomal wall lacking a distinct clypeus, to 200 pmck; ostiole

lateral. Ascospores 1-2 per ascus, elongate-fusjfavith rounded
ends, (130-)160-175 x 35—-40 um.

[ABL19146], Papua New Guinea, Central prov., Vdarsational Park,
20 km E of Port Moresby. 147°22' E, 9°27" S, 800 @n tree in
secondary tropical forest. Leg. A. Aptroot (no 19143.1987, det. A.
Aptroot, 1987.
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Anthracothecium australiense(Mull. Arg.) Aptroot, in Aptroot,
Diederich, Sérusiaux & Sipman, Biblthca Lichenal: &7 (1997)

= Pleurotheliopsis australiensiull. Arg.) Zahlbr.,Cat. Lich. Univers.
1: 513 (1922)

= Pleurothelium australiens#ill. Arg., Nuovo G. bot. ital. 23(3): 401
(1891)

Thallus brownish to dark green, often with pseugb®flae.Asco-
mata solitary, flask-shaped, immersed or erumpenh fthe substra-
tum, laterally covered by the thallus, 1.0-1.5 ronmgl, 0.5-0.9 mm tall.
Ascomal wall lacking a distinct clypeus, to 200 pimck; ostiole
lateral. Ascospores 1-2 per ascus, elongate-fusjfavith rounded
ends, (130-)160-175 x 35—40 pum.

[Harris2444], USA, Florida, Marion County, Ocala tidaal Forest,

Hopkins Prairie, oak scrub at edge of wet pralreg. R. C. Harris (no
2444), 1.5.1967, det. A. Aptroot.
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Anthracothecium australiens€éMull. Arg.) Aptroot, in Aptroot, Diede-
rich, Sérusiaux & Sipman, Biblthca Lichenol. 64:(1997)

= Pleurotheliopsis australiensi@Vll. Arg.) Zahlbr.,Cat. Lich. Univers.
1: 513 (1922)

= Pleurothelium australiens#ill. Arg., Nuovo G. bot. ital. 23(3): 401
(1891)

Thallus brownish to dark green, often with pseugdb@flaed. Asco-
mata solityry, flask-shaped, immersed or erumpemnfthe substra-
tum, laterally coveredby the thallus, 1.0-1.5 mngld).5-0.9 mm tall.
Ascomal wall lacking a distinct clypeus, to 200 pmck; ostiole
lateral. Ascospores 1-2 per ascus, elongate-fusjfavith rounded
ends, (130-)160-175 x 35—-40 um

[ABL19146], Papua New Guinea, Central prov., Vdarsational Park,
20 km E of Port Moresby. 147°22' E, 9°27" S, 800 @n tree in
secondary tropical forest. Leg. A. Aptroot (no 19143.1987, det. A.
Aptroot, 1987.
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Anthracothecium australiens€éMull. Arg.) Aptroot, in Aptroot, Diede-
rich, Sérusiaux & Sipman, Biblthca Lichenol. 64:(1997)

= Pleurotheliopsis australiensi@Vll. Arg.) Zahlbr.,Cat. Lich. Univers.
1: 513 (1922)

= Pleurothelium australiens#ill. Arg., Nuovo G. bot. ital. 23(3): 401
(1891)

Thallus brownish to dark green, often with pseugdb@flaed. Asco-
mata solityry, flask-shaped, immersed or erumpemnfthe substra-
tum, laterally coveredby the thallus, 1.0-1.5 mngld).5-0.9 mm tall.
Ascomal wall lacking a distinct clypeus, to 200 pmck; ostiole
lateral. Ascospores 1-2 per ascus, elongate-fusjfavith rounded
ends, (130-)160-175 x 35—-40 um

[Harris2444], USA, Florida, Marion County, Ocala tidaal Forest,

Hopkins Prairie, oak scrub at edge of wet pralreg. R. C. Harris (no
2444), 1.5.1967, det. A. Aptroot,
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Anthracothecium gregal€C. Knight) Aptroot Australas. Lichenol. 60: 35
(2007).

= Trypethelium gregal€. Knight,in Bailey, Syn Queenslan Fl., Suppl.1, 77
(1886).

= Parmentaria gregaligC. Knight) Mull. Arg.,Flora 70, 426 (1887).

= Parmentaria subplan&C. Knight) Mull. Arg.,Flora 70, 426 (1887)

Thallus pale green to olive-green, without pseugbejlae. Ascomata
in groups of 2—6, with fused ostioles, immerse@rompent from the
substratum, largely covered by the thallus, 0.7-42 long, 0.5-0.8
mm high. Ascomatal wall without a distinct clypets,200 um thick;

ostiole whitish, lateral. Ascospores 8 per ascusenodistichous,

fusiform, with rounded ends, 75-120 x 25-48 pm.

[Hill11953], New Caledonia, Sarramea, col d"Amiéarestry station,
500 m, on plantedAraucaria cookii. Leg. D. J. Hill (no 11953),
16.03.1966, det. A. Aptroot, 2013.
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Anthracothecium interlatens(Nyl.) Aptroot, Lichenologist 44(1): 35
(2011) [2012]

= Astrothelium interlatendNyl., Bull. Soc. linn. Normandie, sér. 2 2: 134
(1868)

= Heufleridium interlatengNyl.) Mull. Arg., Flora, Regensburg 66: 244
(1883)

= Parmentaria interlatengNyl.) Mill. Arg., Flora, Regensburg 68(12):
250 (1885)

Ascomata mostly aggregated with a shared ostickmadhecium fila-
ments mostly unbranched. Ascospores muriform, daokvn, 1-2 per
ascus, young ascospores with eusepta only; masaespores still
mainly euseptate.

[Kashiwadani52505], Japan, Honshu, Prov. Ohmi (F8kiga), Hiyo-

shi shrine, Katsuno, Takashima city, barlCaimellia japonical20 m.
Leg. H. Kashiwadani (no 52505), 17.11.2018, deAptroot.
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Anthracothecium macrosporum(Hepp.) Mill. Arg., Linnaea 63: 44
(1880)

= Anthracothecium japonicuiashiw. & Kurok.,J. Jap. Bot. 56(10): 308
(1981)

Pyrenula neojaponicdd. Harada,in Harada, Okamoto & Yoshimura,
Lichenology 2(2): 131 (2004)

= Verrucaria macrosporadepp

= Anthracothecium doleschalli. Massal.

= Verrucaria andamaniclyl.

= Anthracothecium andamanicuiyl.) Mull. Arg.

= Bottaria columellatavain.

= Anthracothecium columellatu(iain.) Zahlbr.

= Anthracothecium manipurensll. Arg.

= Verrucaria luteonitenfyl.

= Anthracothecium luteoniter{dlyl.) Zahlbr.

= Julella dactylospord&kehm

= Anthracothecium megaspermutatw. & Makhija

= Anthracothecium indicurAjay Singh

Thallus brownish to dark green, without pseudociipbe Ascomata
solitary, conical, not distinctly flattened, erumpé&om the substratum,
laterally covered by the thallus, 1.0-2.5 mm diaam2mm tall. Asco-

matal wall with a distinct clypeus, to 500 um thiastiole whitish,

obconical, apical. Ascospores muriform, dark bro@n4 per ascus,
elongate-fusiform, with rounded ends, 120-160 x S0uh.

[Shibuich6067], Japan, Hokkaido, Prov. Ishikaridddkawa, Yubari-
city. On bark of Acer sp., 350 m. Leg. H. Shibui¢ho 6067) & K.
Yoshida, det. H. Kashiwadani as Anthracothecium
japonicumISOTYPE. DSTRIBUTED IN LICHENES RARIORES ET CRITI-

Cl No. 502

229



Anthracothecium macrosporum
230



Anthracothecium macrosporum
231



Anthracothecium prasinum(Eschw.) R.C. Harrisin Egan, Bryologist
90(2): 163 (1987)

= Acrorixis prasina(Eschw.) Trevis.Conspect. Verruc.: 15 (1860)

= Verrucaria prasinaEschw.,in Martius, Fl. bras. enum. pl. 1(1): 124 (1833)

= Anthracothecium eschweilexltll. Arg.

= Verrucaria praelustriskrempelh.

= Anthracothecium praelustr@&rempelh.) Mill. Arg.

= Trypethelium pallidunC. Knight

= Parmentaria pallida(C. Knight) Shirley

= Verrucaria thwaitesiiLeight.

= Verrucaria borbonicalNyl.

= Sporodictyon borbonicur{Nyl.) Trevis.

= Anthracothecium borbonicuiiNyl.) Mill. Arg.

= Anthracothecium angulatuzahlbr.

= Anthracothecium angulaturar. majusZahlbr.

= Anthracothecium maju&ahlbr.) Kashiw. & Kurok.

= Julella luzonensi$. Henn.

= Titanella luzonensig¢P. Henn.) Syd. & P. Syd.

= Pleamphisphaera luzonengiB. Henn.) Hohnel

= Anthracothecium pseudoborboniclpreti & Ajay Singh

Thallus brownish to dark green, without pseudociipbe Perithecia
solitary, conical, not distinctly flattened, erumpé&om the substratum,
exposed, 1-2 mm diam., 0.5-1.1 mm high. Peritheeadl with dis-
tinct clypeus, up to 500 um thick. Ostiole whitish, obconical, apical.
Hamathecium filaments unbranched. Ascospores Sasften disti-
chous, brown, muriform, euseptate, fusiform withirded ends, 60—
100 x30-40 pm.

[ABL13390], Madagascar, prov. Tamatave, primaryitcal mountain

forest, 48°16’ E, 18°56’ S, 950 m. Leg. A. Aptrdob 13390) & R.
Hensen, 10.05.1984, det. A. Aptroot.
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Anthracothecium prasinum(Eschw.) R.C. Harrisin Egan, Bryologist
90(2): 163 (1987)

= Acrorixis prasina(Eschw.) Trevis.Conspect. Verruc.: 15 (1860)

= Verrucaria prasinaEschw.,in Martius, Fl. bras. enum. pl. 1(1): 124 (1833)

= Anthracothecium eschweilexltll. Arg.

= Verrucaria praelustriskrempelh.

= Anthracothecium praelustr@&rempelh.) Mill. Arg.

= Trypethelium pallidunC. Knight

= Parmentaria pallida(C. Knight) Shirley

= Verrucaria thwaitesiiLeight.

= Verrucaria borbonicalNyl.

= Sporodictyon borbonicur{Nyl.) Trevis.

= Anthracothecium borbonicuiiNyl.) Mill. Arg.

= Anthracothecium angulatuzahlbr.

= Anthracothecium angulaturar. majusZahlbr.

= Anthracothecium maju&ahlbr.) Kashiw. & Kurok.

= Julella luzonensi$. Henn.

= Titanella luzonensig¢P. Henn.) Syd. & P. Syd.

= Pleamphisphaera luzonengiB. Henn.) Hohnel

= Anthracothecium pseudoborboniclpreti & Ajay Singh

Thallus brownish to dark green, without pseudocitpke Perithecia
solitary, conical, not distinctly flattened, erump&om the substratum,
exposed, 1-2 mm diam., 0.5-1.1 mm high. Perithercadll with dis-
tinct clypeus, up to 500 um thick. Ostiole whitish, obconical, apical.
Hamathecium filaments unbranched. Ascospores &asdten disti-
chous, brown, muriform, euseptate, fusiform withinmded ends, 60—
100 x30—40 pum.

[ABL38818], Papua New Guinea,Madang Province, Rauailey, 10
km W of Ramu Sugar factory, near conglomerate l®slth grasland,
on Acacia. 6° S, 146° E, 100 m. Leg. A. Aptroot (88818),
30.10.1995, det. A. Aptroot, 1996.
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Aptrootia elatia (Stirt.) Aptroot,in Mangold, Elix & Lumbsch, in McCarthy
(Ed.), Flora of Australia, Vol. 57. Lichens 5 (Mellrne): 660 (2009)

= Anthracothecium monosporuMull. Arg., Bull. Herb. Boissier 3: 327
(1895)

= Ascidium elatiusstirt., J. Linn. Soc., Bot. 14: 466 (1875)

= Julella monospor&Mull. Arg.) D.D. Awasthi[as 'monosperma’], Liche-

nology in Indian Subcontinent, A Supplement to Andd@ook of Lichens
(Dehra Dun): 15 (2000)

= Laurera elatior(Stirt.) D.J. GallowayN.z. JI Bot. 21(2): 193 (1983)

= Leptotrema elatiugStirt.) Mall. Arg., Bull. Herb. Boissier 2(app. 1): 75
(1894)

= Polyblastiopsis monospor@Mull. Arg.) Upreti & Ajay SinghJas
'monosporum’], Brunonia 10(2): 226 (1987)

= Thelotrema elatiugStirt.) Hellb.,Bih. K. svenska VetenskAkad. Handl.,
Afd. 3 21(no. 13): 79 (1896)

Thallus corticate, pale yellow-brown to green, atdl or verrucose.
Ascomata ampulliform, oval or subglobose (in seotid.7—1.7 mm
diam., immersed in thalline warts, with copious Imgcrystals, but a
conspicuous black ring around the ostiole freergétals. Ascomatal
wall to 150 um thick. Hamathecium not inspersed willdroplets, or
with large irregular oil droplets near the ostiédlecospores 1 (or 2) per
ascus, 200-330 x 60—90 um, becoming brown; ascosyaitelistinct-
ly bi-layered, the outer layer dark brown, the inhgaline; surface
verruculose.

[EImer15729], Philippines, Luzon island, prov. Smsn, Irosin. On

bast of Bischofia javanica Blume. Leg. A.D.E. EIm@o 15729),
04.1916, det. A. Aptroot, 1988.
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Aptrootia elatior(Stirt.) Aptroot,in Mangold, Elix & Lumbsch, in McCarthy
(Ed.), Flora of Australia, Vol. 57. Lichens 5 (Mellrne): 660 (2009)

= Anthracothecium monosporuMull. Arg., Bull. Herb. Boissier 3: 327
(1895)

= Ascidium elatiusstirt., J. Linn. Soc., Bot. 14: 466 (1875)

= Julella monosporgMiill. Arg.) D.D. Awasthi[as 'monosperma’], Liche-
nology in Indian Subcontinent, A Supplement to Andd@ook of Lichens
(Dehra Dun): 15 (2000)

= Laurera elatior(Stirt.) D.J. GallowayN.z. JI Bot. 21(2): 193 (1983)

= Leptotrema elatiugStirt.) Mull. Arg., Bull. Herb. Boissier 2(app. 1): 75
(1894)

= Polyblastiopsis monospor@Mull. Arg.) Upreti & Ajay Singhlas
'monosporum’], Brunonia 10(2): 226 (1987)

= Thelotrema elatiugStirt.) Hellb.,Bih. K. svenska VetenskAkad. Handl.,
Afd. 3 21(no. 13): 79 (1896)

Thallus corticolous, corticate, pale yellow-brovengreen, verrucose-
bullate. Ascomata trypethelioid, with apical ost®lampulliform, oval
or subglobose, 0.7-1.7 mm diam., erumpent, covaydtallus except
the rather broad, black ostiolar area, with copioyaline crystals and
conspicuous black ring around the ostiole freergétals. Wall to 150
um thick. Hamathecium clear except for large irregwil droplets near
the ostiole. Ascospores 1(—2)/ascus, 200-330 x 6@0oblong-
ellipsoid, richly muriform, becoming dark brown am¥namented
(verruculose). Chemistry: Thallus and ascomata W, TLC: No
substances detected.

[Mayrhofer5778], New Zealand, Coromandel, Coromafdminsula,
Mt. Maumaupaki (Camels Bag) east of Tapu, 450-7586158'40" S,
175°35’ E. Leg. H. Mayrhofer (no 5778), H. HertBl, Buchmann &
G.J. Samuels, 10.01.1985, det. A. Aptroot.
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Aptrootia terricola (Aptroot) Liicking,L. Umaia & Chaves, in Lucking,
Sipman, Umafa, Chaves & Lumbsch, Lichenologist BA@8 (2007)
= Thelenella terricolaAptroot, Fungal Diversity 2: 45 (1999)

Thallus cartilagineous, ecorticate, grey. Ascoma®-0.5 mm diam.,
single, black, without pseudostromatic tissuesbgée, immersed in
the substratum, mostly covered by the thaMiall up to 120 um wide.
Ostioles apical. Hamathecium hyaline, not insperséménts profu-
sely anastomosind\sciwhen young with broad ocular chamber. Asco-
spores 1/ascus, IKI+ violet, 170-230 x 40—70 um, \wahely rounded
lumina, initially hyaline but eventually becomingréd brown, fusiform
with subacute ends, densely irregularly muriforot,constricted at the
septa, surrounded by a gelatinous sheath. ChemNtrysubstances
detected.

[ABL37658], Papua New Guinea, Northern Province,e@vbtanley
Range, Myola, c. 3 km NE of guesthouse, 9°08’ §°44’' E, 2700 m,
in treefern grassland in deep valley (frost hollow®g. A. Aptroot,
16.10.1995, det. A. Aptroot 1996.
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Aptrootia terricola (Aptroot) Liicking,L. Umaia & Chaves, in Lucking,
Sipman, Umafa, Chaves & Lumbsch, Lichenologist BA@8 (2007)
= Thelenella terricolaAptroot, Fungal Diversity 2: 45 (1999)

Thallus cartilagineous, ecorticate, grey. Ascoma®-0.5 mm diam.,
single, black, without pseudostromatic tissuesbgée, immersed in
the substratum, mostly covered by the thaMiall up to 120 um wide.
Ostioles apical. Hamathecium hyaline, not insperséménts profu-
sely anastomosind\sciwhen young with broad ocular chamber. Asco-
spores 1/ascus, IKI+ violet, 170-230 x 40—70 um, \wahely rounded
lumina, initially hyaline but eventually becomingréd brown, fusiform
with subacute ends, densely irregularly muriforot,constricted at the
septa, surrounded by a gelatinous sheath. ChemNtrysubstances
detected.

[ABL32649], Papua New Guinea, Simbu Prov., Mountlhaim,
Pindaunde valley near lake Piunde, subalpine fomstmossy soil.
3600 m, 145°03' E, 5°47' S. Leg. A.Aptroot, 5.-8.0992, det. A.
Aptroot 1993. HOLOTYPE.

248



Aptrootia terricola
249



Aptrootia terricola

250



Aptrootia terricola
251



Architrypethelium hyalinumAptroot,in Aptroot, Liicking, Sipman, Umaia
& Chaves, Biblthca Lichenol. 97: 37 (2008)

Thallus corticate, olive-green, smooth to unevail-lke. Ascomata
with apical ostioles, solitary, 0.7-1.5 mm diamrgminent, irregularly
covered by thallus except for the black ostiolescwwiare sometimes
surrounded an ochraceous zone. Hamathecium cleanspores 4-
8/ascus, 100-150 x 30-50 um, often curved, 3—7-semater lumina
much smaller than inner lumina, lumina roundechim ¢torners, often
with needle like crystals, wall 3-5 um thick, hylinkl-. Chemistry:
thallus and ascomata UV+ yellow, K-. TLC: lichexamne.

[ABL41147], Brazil, Minas Gerais, Catas Altas, $edo Caraca, Par-
gue Natural do Caraca, near Banho do Belchior, 185@0°06’ S,
43°29° W, on tree. Leg. A. Aptroot (no 41147), 11997, det. A.
Aptroot 1998.
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Architrypethelium lauropaluanumLicking, M.P. Nelsen & Marcelli,
in Lucking, Nelsen, Aptroot, Benatti, Binh, Gueid&utiérrez, Jungbluth,
Lumbsch, Marcelli, Moncada, Naksuwankul, Orozcola&a-Allen &
Upreti, Lichenologist 48(6): 641 (2016)

Thallus crustose, corticolous, continuous, <7 cm diam., coarsely bumpy
with bumps 1-3 mm diam. (gall-forming), olive-yeilpin section with
thin cortex and with irregular photobiont layer atidck medulla
immersed in the modified periderm; photobiont layed medulla
encrusted with numerous, small crystals. Peritheolgary, deeply
immersed between the thallus galls, with apicahtoe or less eccen-
tric ostioles; ostioles papilliform, 0.1-0.2 mmlia brownish; perithe-
cia subglobose to pyriform, with ostiolar chanra@liented irregularly,
0.5-0.7 mm wide and < I mm high. Excipulum in section 50-150 pm
thick, carbonized, covered with amorphous, orangevh tissue. Ha-
mathecium composed of densely anastomosing, 0.5 um thick, net-like
paraphyses embedded in a gelatinous matrix, clear, IKI—; ostiolar
channel clear. Ascospores 8 per ascus, fusiform;s@éptate (the last
septa often indistinct or not well developed), wdiktosepta and angu-
lar lumina but not distinctly diamond-shaped, 1083-k% 25-30 um,
hyaline, IKI-. Chemistry: Thallus (not perithecia)tiwvlichexanthone,
UV+ yellow.

Notes. This species is placed in the genus Argbetityelium because of
the very large ascospores that are principally@ate, with a septal
structure of the Architrypethelium type. Howevée tascospores deve-
lop 2—4 additional septa that are less distinch ttiee three primary
septa.

[ABL78470], Brazil, Santa Catarina, Joinville, Ratmdas Nascentes

Divinas. In Atlantic rain forest on tree bark. 2843” S, 49°00’11" W,
225 m. Leg. A. Aptroot (no78470), 29.03.2019, detAptroot, 20109.
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Architrypethelium nitens (Fée) Aptroot,in Aptroot, Licking, Sipman,
Umanfa & Chaves, Biblthca Lichenol. 97: 38 (2008)

= Pyrenula nitengFée) Féessai Crypt. Exot., Suppl. Révis. (Paris): 80, tab.
XLI, Fig. 17 (1837)

= Verrucaria nitend-ée Essai Crypt. Exot. (Paris): 88 (1825) [1824]

Thallus corticate, olive-green, smooth to unevescdmata solitary,
with eccentric ostioles or few chambers joined watttentric, fused
ostioles, 1-1.5 mm diam., erumpent to prominenteoed by thallus,
except for the blackish ostiolar area. Hamatheonlgar. Ascospores
8/ascus, 90-150 x 25-50 pm, oblong-ellipsoid, 3-deptauter lumina
much smaller than inner lumina, lumina roundechim ¢torners, often
with needle-like crystals, joung hyaline, old bedogndark brown,
IKI-. Chemistry: Thallus and ascomata UV-, K-. TLMD substances
detected.

[ABL24930], U.S.A., Puerto Rico, Distr. Mayaguezgderva forestal
Maricao, N of Sabana Grande, along road 120, krh716ew mountain
forest on dry serpentine, on tree. 18°09’ N, 669800 m. Leg. A. &
M. Aptroot (no 24930), 21-31.05.1989. det. A. Ajut,01989.
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Architrypethelium nitens (Fée) Aptroot,in Aptroot, Licking, Sipman,
Umanfa & Chaves, Biblthca Lichenol. 97: 38 (2008)

= Pyrenula nitengFée) Féessai Crypt. Exot., Suppl. Révis. (Paris): 80, tab.
XLI, Fig. 17 (1837)

= Verrucaria nitend-ée Essai Crypt. Exot. (Paris): 88 (1825) [1824]

Thallus corticate, olive-green, smooth to unevescdmata solitary,
with eccentric ostioles or few chambers joined watttentric, fused
ostioles, 1-1.5 mm diam., erumpent to prominenteoed by thallus,
except for the blackish ostiolar area. Hamatheonlgar. Ascospores
8/ascus, 90-150 x 25-50 pm, oblong-ellipsoid, 3-deptauter lumina
much smaller than inner lumina, lumina roundechim ¢torners, often
with needle-like crystals, joung hyaline, old bedogndark brown,

IKI-. Chemistry: Thallus and ascomata UV-, K-. TLRo substances
detected.

[ABL25040], Puerto Rico, Distr. Mayaguez, Resereadstal Maricao,
N of Sabana Grande, along road 120, km 16-17, ea in low
mountain forest on dry serpentine, 18°09° N, 6689800 m. Leg. A.
& M. Aptroot, 21-31.5.1989, det. A. Aptroot 1989.
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Architrypethelium uberinum (Fée) Aptroot,Biblthca Lichenol. 44: 122
(1991)

= Pertusaria uberingFée) A. MassalRic. auton. lich. crost. (Verona): 190
(1852)

= Porina uberinaFée Essai Crypt. Exot. (Paris): 83 (1825) [1824]

= Porophora uberingFée) SprengSyst. veg., Edn 16 4(1): 242 (1827)

= Pyrenula uberingFée) FéeEssai Crypt. Exot., Suppl. Révis. (Paris): 84
(1837)

= Stromatothelium uberinuf-ée) Trevis.Flora, Regensburg 44: 20 (1861)

= Verrucaria uberina(Fée) Trevis.Conspect. Verruc.: 8 (1860)

Thallus corticate, olive-green, smooth to uneveroofssata with apical
ostioles,1.0-1.7 mm diam., erumpent to prominemteced by thallus
except for the blackish ostiolar area surroundedabyhitish rim.

Hamathecium clear. Ascospores 2-4/ascus, 120-155-8um, 3-

septate, outer lumina much smaller than inner lammall 3-5 pm

thick, surrounded by a gelatinous sheath, hyalieeotming brown,

IKI-. Chemistry: thallus and ascomata UV-, K-. TL@0o substances
detected.

[ABL41277], Brazil, Minas Gerais, Catas Altas, $edo Caraca, Par-
gue Natural do Caraca near Funil, 1 km NW of margsBantario do
Caraca, 1350 m, 20°06’ S, 43°29’ W. In rock figidéellozia.Leg. A.
Aptroot (no 41277), 18. 09.1997, det. A. Aptrod198.
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Aspidothelium cinerascen¥ain., Acta Soc. Fauna Flora fenn. 7(no. 2): 189
(1890)

= Thelenella cinerascen®/ain.) R.C. Harrismore Florida Lichens, Incl. 10
Cent Tour Pyrenol. (New York): 165 (1995)

Thallus pale mineral grey to immersed, without Mtipatlus. Perithecia
sessile, hemispherical, with horizontal plate-ld&epansion, 0.2-0.4
mm diam, pale cream to grey, glossy, towards tpeatibh browenish
grey areas and with a depressed black ostiole hwkigisible in cross
section as a black cap somewhat below the top efpirithecia.
Hamathecium not inspersed, filaments partly bradciescospores
mostly 4/ascus, hyaline, densely muriform, 11-13-8-%eptate with
partly oblique septa, 50-65 x 15-18 pm.

[ISE27660], Brazil, Santa Catarina, Sdo FrancisocoSdl, Univille

Campus, on tree on campus. 26°13’S, 48°34’ W, 10ep. M. Caceres
& A. Aptroot (no 27660), 5.10.2015, det. A. Aptrp8015.

270



Aspidothelium cineras-

271



Aspidothelium cinerascens
272



Aspidothelium glabrumLicking, Aptroot & Sipmanijn Aptroot, Lu-
cking, Sipman, Umaiia & Chaves, Biblthca Lichendt. £2 (2008)

Thallus pale mineral grey to immersed, surroundedrbup to 0.2 mm
wide black line of hypothallus. Ascomata sessilemispherical to
barrel-shaped, smooth, 0.2-0.4 mm diam, pale citeagney, glossy,
towards the top with brownish grey areas and widegressed ostiole,
which is visible in cross sections as a black ampewhat below the top
of the perithecia. Hamathecium not inspersed, #ats partly bran-
ched. Ascospore 4/ascus, fusiform, hyaline, denselyiform, 7-9 x
1-3 septate, with partly oblique septa, 40-50 x H3h.

[ABL11932], Brazil, Amazonia, Fazenda Sao Francisfd8R319, 30
km N of Porto Velho. On tree bark in primary ragrdst. 8°24’33” S,
63°58'56”" W, 100 m. Leg. M. Caceres & A. Aptrootnd
11932),15.03.2012, det A. Aptroot, 2012.
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Aspidothelium ornatumLicking, willdenowia 29(1/2): 301 (1999)

Thallus epiphyllous, crustose, continuous but \gelps and marginally
dispersed, algiferous patches connected by afttainslucent prothal-
lus, smooth, greyish green, up to 20 mm diam.; phiyant a species of
Chlorococcaceae Perithecia sessile, subglobose and basally cons-
tricted, their whole surface except for a smalkijporaround the ostiole
covered by a spongiose layer formed by outgrowfthbe perithecial
wall, which are indistinctly arranged in 7-10 lotgiinal rows, 0.5-0.8
mm diam., whitish except for the ostiole indicabgda narrow, brow-
nish grey spot. Outer perithecial wall paraplectgmecatous, laterally
up to 100 um thick, externally with abundant, irregular appendages
formed by agglutinate hyphae, which give the penthl surface a
spongiose appearance; inner wall prosoplectenclogeaparaphyses,
periphyses and asci asAspidothelium fugienssci 180-215 x 40-50
um. Ascospores usually 8/ascus, rarely less, fusiform, transversely
septate with c. 20-35 septa, hyaline, 110-146-20 pum.

[ISE27980], Brazil, Santa Catarina, Sao FranciscoXdll, Parque
Estadual do Acarai, in restinga vegetation on t@#£20'44” S,
48°33'47" W, 10 m. Leg. M. Caceres & A. Aptroot dn27980),
10.10.2015, det. A. Aptroot, 2015.

276



Aspidothelium ornatum
277



Aspidothelium submuriformeAptroot, L.I. Ferraro & M. Caceres,
Lichenologist 46(1): 95 (2014)

Thallus corticate, covering areas of up to 3 crmdiamooth, continuo-
us but consisting of isolated rounded patches tdsvdre margin, thin,
greyish, without prothallus. Algae chlorococcoidgcdmata perithecio-
id, sessile on the thallus, nearly globose, 0.3rtiddiam. and height,
sides greyish brown, top dark grey, without ornataton. Wall carbo-
nized only near the ostiole. Ostioles apical, damy. Hamathecium
hyaline, not inspersed. Asci cylindrico-clavateth\8 ascospores. As-
cospores hyaline, submuriform, mostly 7-septatelyaup to 11-sep-
tate, with 0-2 obliqgue Ilongitudinal septa, asymmatly
clavate-fusiform, without constrictions, 25-28 x 8+lim, ends obtuse.
Pycnidia not observed. Chemistry: Thallus UV-, K-,KC-, P-. TLC:
No substances detected.

[ABL18815], Brazil, Sergipe, Santa Luzia do ItanMata do Castro,

on tree in Atlantic rainforest. 11°22’ S, 37°25 WD m. Leg. M.
Caceres & A. Aptroot (no 18815), 26.03.2014, detAptroot, 2014.
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Astrothelium aenascenéptroot,in Aptroot, Ertz, Etayo Salazar, Gueidan,
Mercado Diaz, Schumm & Weerakoon, Lichenologist %8361 (2016)

Thallus corticate, smooth, somewhat shiny, oliveegrto olive-grey,
not surrounded by a prothallus. Ascomata globo$=;102 mm diam.,
immersed in groups of 2-5 in pseudostromata whréace different
from the thallus. Ostioles apical, not fused, tiatconcave, brown.
Hamathecium inspersed with oil globules. Ascosp@&eascus, 20-25
X 6-9 um, 3 septate, hyaline, fusiform, lumina diachshaped. Che-
mistry: thallus surface UV-, thallus and medulla, Kseudostroma
surface UV+pink to orange, medulla of pseudostrankait blood red.
TLC: one anthraquinone

[Streimann15083], Papua New Guinea, Central Preyiarirogi

Creek, on Varirata National Park Road, 27 km ENFPoft Morseby.
9°25' S, 147°24’ E, 440 m. Remnant lowland foressales of stream,
on Casuarina papuana trunk. Leg. H. Streimann &. ENKoni,

1.02.1981, det. A. Aptroot. ISOTYPE.
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Astrothelium aeneoide#\ptroot, in Aptroot, Mendonca, Andrade, Silva,
Martins, Gumboski, Fraga Junior & Caceres, Lichegist 48(6): 714 (2016)

Thallus corticate, smooth, somewhat shiny, contusygovering areas
<8 cm diam., ¢. 0.2mm thick, olive-green to olive grey, not surrounded
by a prothallus, not inducing gall formation of thast bark. Ascomata
globose, 0.7-1.0mm diam., immersed in groups ofi@2-gseudostrom-
ata with surfaces different from that of the thslland which are
distinctly raised above the thallus, irregular feeo linear in outline,
sides sloping, whitish mottled with orange insidighwa cream layer
containing bark tissue. Wall dark brown all around, < c. 70 pm thick.
Ostioles apical, not fused, flat to concave, browamathecium not
inspersed with oil globules. Asci with 8 ascosporfescospores hyali-
ne, 3-septate, fusiform, 20-25 x 6-9 um, ends rounded, lumina dia-
mond-shaped, not surrounded by a gelatinous Ieygcnidia not
observed. Chemistry: Thallus surface UV—, thallus medulla K—; pseu-
dostroma surface UV+ pink to orange, medulla ofupsstroma K+
blood red. TLC: an anthraquinone, probably parietin

[ABL40921], Brazil, Minas Gerais, Catas Altas, $edo Caraca, Par-
gue Natural do Caraca, near football field near astery Santuario do
Caraca, on tree, 1250 m, 20°06’ S, 43°29' W. LegAfptroot (no
40921), 16.09.1997, det. A. Aptroot, 1998. ISOTYPE
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Astrothelium alboverrucoideAptroot, in Aptroot, Ertz, Etayo Salazar,

Gueidan, Mercado Diaz, Schumm & Weerakoon, Lichegisetad8(6): 611
(2016)

Thallus corticate, smooth, somewhat shiny, gregigen, surrounded
by a black prothallus line, c. 0.4 mm wide. Ascoangibbose, 0.8-1.4
mm diam, mostly single, with often constricted baSstioles apical,
not fused ochraceous to brown. Hamathecium insgessi oil glo-
bules. Ascospores 4/ascus, hyaline, muriform, 140-4 20-30 pm
with a distinctly thickened median septum. Chengisthallus and
pseudostromata K-, UV-. TLC: no secondary subswdegected.

[ABL 23673], Indonesia, Sumatra, Aceh, 35 km NNWkKkaftacane,

tropical rainforest, on tree, 800 m, 3°40’ N, 97°B5leg. R.V. Hensen,
05.1988, det. A. Aptroot, 1988. HOLOTYPE.
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Astrothelium alboverrucum(Makhija & Patw.) Aptroot & Lulcking,
Lichenologist 48(6): 823 (2016)
= Laurera alboverrucaMakhija & Patw. Mycotaxon 31(2): 571 (1988)

Thallus corticate, olive-green, smooth to unevestaginata with apical
ostioles, solitary prominent, hemispherial, bas&dlyaterally covered
by thallus but upper part whitish. Hamathecium Glgallow, IKI-.
Ascospores 6—-8/ascus, densely muriform, (85—)100x1Z3—-33 um,
with distinctly thickened median septum, IKI-. Chistry: thallus and
ascomata UV-, K-. TLC: no substances detected.

[AMH8536], India, Anda,an Islands, South Andamaart®out. Leg.

Patwardham & Nagargar & Sethy (no AMH 85.36), 141085. ISO-
TYPE ofLaurera alboverruca
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Astrothelium amazonunm(R.C. Harris) Aptroot & Llckingl.ichenolo-
gist 48(6): 825 (2016)

= Cryptothelium amazonuR.C. Harris,Acta Amazon., Supl. 14(1-2): 65
(1986) [1984]

Thallus corticate, pale olive-green to yellowisheuen to somewhat
bullate. Ascomata several chambers joined with rcice fused ostio-
les; joined ascomata dispersed, not pseudostramaiid..2 mm diam.,
erumpent to prominent, wart-shaped to conical, ey thallus
except for papilliform reddish to brown-black o$tiointernally with
yellow orange, K+ purple, UV+ red pigment. Hamathet clear.
Ascospore 8/ascus, muriform, hyaline, 75-95 x 23g¢#8 median
septum thickened, IKI-. Chemistry: thallus UV-, lescomata intrnally
with yellow-orange, K+ purple, UV+ red anthraquiron

[Dumont107], Brazil, Amazonas, Reserva Biologic&ldenpina, Inpa-
Suframa, on the Manaus-Caracarai Rd at point 4&d&m the intersec-
tion of th Manaus-Itacoatiara Rd, on living log.g-&.P. Dumont (no
197), E.M.M. Freire, D.R.Hosford, G.J. Samuels, W3Teward &
W.R. Buck, 6.11.1977. ISOTYPE.
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Astrothelium andamanicum(Makhija & Patw.) Aptroot & Llcking,
Lichenologist 48(6): 830 (2016)

= Cryptothelium andamanicurivlakhija & Patw.,J. Econ. Taxon. Bot.
10(2): 498 (1988) [1987]

= Laurera bisporaD.D. Awasthi,Lichenology in Indian Subcontinent, A
Supplement to A Hand Book of Lichens (Dehra Dui®){2000)

Thallus corticate, olive-green, smooth to unevestdata with eccen-
tric separate ostioles, solitary, 0.6—-1.0 mm diammpent to promi-
nent. Hamathecium clear. Ascospores 2/ascus, demsaliform,
hyaline, 80—130 x 23-36 um, IKI-, without distinctlyickened median
septum. Chemistry: thallus and ascomata UV-, K-CThosubstances
detected.

[AMH852323], India, Andaman Islands, Tugapur Rargathat Tikri.

Leg. Nagarkar & Sethy (no AMH 852323),19.12.19850TYPE of
Cryptothelium andamanicum.
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Astrothelium annulare (Fée) Aptroot & LuckingLichenologist 48(6):
833 (2016)

= Pseudopyrenula annularig-ée) Mull. Arg.,Flora, Regensburg 68: 331
(1885)

= Pyrenula annularid-ée Essai Crypt. Exot. (Paris): 73 (1825) [1824]

= Trypethelium annular¢Fée) Mont. Annls Sci. Nat., Bot., sér. 2 19: 71
(1843)

= Verrucaria annularig(Fée) SprengSyst. veg., Edn 16 4(1): 245 (1827)

Thallus corticate, olive-green to brownish, smotwihuneven. Asco-
mata trypethelioid,with apical ostioles, solitaoydonfluent, not pseu-
dostromatic, 0.6-0.8 mm diam., immersed-erumpeieicd by
thallus except for the dark ostiole surrounded byigow, whitish rim.

Hamathecium clear. Ascospores 8/ascus, 3-septaiéorin, 62-80 X
20-25 um, hyaline, IKI-. Chemistry: Thallus and asata UV-, K-.

TLC: no substances detected.

[Etay020154], Ecuador, Sierra sur, Loja, CajanuP@agque Nac. Podo-
carpus, bosque nublado y Paramo, montafias ,hud8atbamilla®,
2750-3000 m. Leg. J. Etayo (no 20154) & Z. Palige08.1999, det. A.
Aptroot. ISOTYPE.
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Astrothelium astrolucidumAptroot & M. Caceresn Caceres & Aptroot,
Bryologist 120(2): 167 (2017)

Thallus dull, ochraceous, not surrounded by a jibth. Ascomata
globose to pyriform, 0.4—-0.6 mm diam., immersedn below pseu-
dostromata, in groups of 3—-15. Pseudostroma eiligsoelongated or
branched, occasionally forming a reticulum, orapggmented on the
surface, internally not pigmented. Ostioles latdtsded, black. Hama-
thecium not inspersed. Ascospores 2/ascus, hyalaglarly muri-
form, 150-190 x 40-50 um, long-ellipsoid, more orslakstinctly
constricted but not thickened at the median sephwnsurrounded by
a gelatinous sheath. Pycnidia not observed. Chgmishallus UV+
yellow, C—, P—, K—; pseudostroma UV+ orange, C~,K>blood red.
TLC: Lichexanthone and an anthraquinone, probaahefin.

[ISE28790], Brazil, Tocantins, near Itaguatins, 180 5°44'58" S,

47°32'24" W, in cerrado on tree bark. Leg. M. Cae & A. Aptroot
(ISE 28790), 22.10.2016, det. A. Aptroot, 2016. TYPE.
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Astrothelium aurantiacum (Makhija & Patw.) Aptroot & Lulcking,
Lichenologist 48(6): 836 (2016)
= Laurera aurantiacaviakhija & Patw. Mycotaxon 31(2): 572 (1988)

Thallus corticate, olive-green to brownish, smotwihuneven. Asco-
mata with apical ostioles, solitary, 0.8—1.3 mmnuiastrongly promi-
nent to sessile, hemispherical to barrel-shapedth Wattened top,
covered by thallus but ostiolar area greyish. Hae@um inspersed.
Ascospores 8/ascus, densely muriform, hyaline, wdigtictly thi-
ckened median septum, IKl-, 115-135 x 26—-33 um. Ch#mithallus
and ascomata UV-, K-. TLC: no substances dedectedpe for red
anthraquinone (only in fresh lichens?) in hamatn&ci

[ABL18148], Papua New Guinea, Morobe prv., NE o8 km NW
of Musom in Busom valley, tropical lowland rainfetg on tree,
145°58’ E, 6°34’ S, 600 m. Leg. A. Aptroot (no 18)403.1987, det.
A. Aptroot, 1987.
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Astrothelium bicolor(Taylor) Aptroot & Llicking Lichenologist 48(6):
847 (2016)

= Bathelium bicolor(Taylor) C.W. DodgeBeih. Nova Hedwigia 12: 20
(1964)

= Trypethelium bicolorTaylor, London J. Bot. 6: 157 (1837

Thallus green to yellowish or brown, smooth to somat bullate. As-
comata largely immersed in the pseudostroma. Psé&wtaa not or
little raised, whitish to dark brown. Ostioles agidHamathecium not
inspersed, filaments profusely anastomosing. Asm@sphyaline, 3-
septate, 15-27 x 7—10 pm, IKl-, lumina diamond-sdafdemistry.
Thallus and pseudostroma UV—, K—. TLC: No substamistected.

[Hill10703], Solomon Islands, New Georgia group,/é&tabangara,

700 m, on tree near stream. Leg. D.J. Hill, 7.951@&t. A. Aptroot
2013. Duplicate ex BM in ABL s. n.
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Astrothelium bivelumAptroot & M. Cacereslichenologist 48(6): 695
(2016)

Thallus corticate, smooth, somewhat shiny, contusygovering areas
< 3 cm diam., ¢. 0.1 mm thick, ochraceous green, surrounded by an
irregular and rough c. 0.4 mm wide black prothallbat seems to
contain pycnidia, not inducing gall formation okthost bark. Asco-
mata pyriform, 0.5-0.7 mm diam., mostly 2—6 aggregammersed in
pseudostromata with a surface only slightly differfsom the thallus,
but not corticate, and which are distinctly raisdzbve the thallus,
irregular in outline, sides sloping, < c. 3 mm diam. and 1 mm high,
ochraceous, not containing bark tissue. Wall carbonized all around, <c.
70 um thick. Ostioles eccentric, fused, flat, black, surrounded by a
black rim. Hamathecium not inspersed with oil gl@su Asci with 8
ascospores. Ascospores hyaline, 5-septate, fusif6&n65 x 18-21
um, pointed, lumina diamond-shaped, with two polar gelatinous caps <

6 um thick. Pycnidia not observed, but prothallus lines seemingly
containing old pycnidia. Chemistry: Thallus surface UV—, thallus me-
dulla K—; pigmented parts of pseudostroma UV+ pink, K—. TLC:
besides an unidentified pigment, no secondary anbes detected.

[ABL15608], Brazil, Rondonia, Porto Velho, Parquattral Munici-
pal, on tree bark in primary rain forest. 100 4810” S, 63°52’05”
W. Leg. M. Céaceres & A. Aptroot (no 15608), 19.111.2, det.A.
Aptroot, 2012. ISOTYPE.
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Astrothelium bullatothallinum Aptroot & Sipman,in Aptroot, Sipman,
Barreto, Nunes & Céaceres, Lichenologist 51(1): Z&810)

Thallus corticate, smooth, bullate, somewhat shiny).2 mm thick,

yellowish orange, intermixed with patches of a gpegthallus. Asco-
mata globose, 0.3-0.5 mm diam., in groups of 2-l%ines or in

irreglar groups, witha brown surface with orangeima, different from

the thallus, distincly raised above the thallusid=ss apical, not fused,
flat to concave. Hamathecium not inspersed. Asaesa®/ascus, hyali-
ne, 3-septate, 20-25 x 6-9 um, lumina partly diamsimabed, IKI-.

Chemistry: thallus UV-, ascomata UV+ red, yellowmient on asco-
mata K+ blood red. TLC: an anthraquinone, probgalyetin.

[Sipman26957], Venezuela, Estado Bolvar, Cerro Quiaima, in
central part of upper plateau, along Rio Carapar(mamp 3-nuevo).
Rocky slope with low forest in deep clefts and gldime river. 5°49' N,
63°32’W, 800 m. Leg. H. Sipman (no 26967), 11.020. HOLOTYPE.
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Astrothelium carrascoensd-lakus, Kukwa & Aptroot,Lichenologist
48(6): 666 (2016)

Differs fromAstrothelium meristosporum having broader ascospores
without distinctly thickened median septa, an unidied xanthone as
major substance (thallus and pseudostromata UMeweh part), and
mostly eccentric ostioles. Hamathecium insperssedo8pores 8/ascus,
hyaline, densely muriform, slightly curved, 150-2080-50 pum.

[Flakus10684], Bolivia, Cochabamba, Carrasco, Raidational Car-
rasco, near Sehuencas village by Rio Lopez Menddragas cloud
forest, 17°30'26" S, 65°16'55” W, 2226 m. Leg. Alakus (no 10684),
M. Kukwa & P. Rodriguez, 22.07.2008, det. A. Aptrd@ARATYPE.
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Astrothelium cartilagineum (Fée) Aptroot & Llcking,Lichenologist
48(6): 851 (2016)

= Pyrenula cartilagined=ée Essai Crypt. Exot. (Paris): 77 (1825) [1824]

= Segestria porinoidegar. cartilaginea(Fée) Trevis.Conspect. Verruc.:
6 (1860)

= Trypethelium cartilagineurfiFée) Aptrootin Aptroot, Liicking, Sipman,
Umairia & Chaves, Biblthca Lichenol. 97: 134 (2008)

= Verrucaria cartilaginea(Fée) SprengSyst. veg., Edn 16 4(1): 245 (1827)

Thallus corticate, brownish, smooth to uneven. Asat@a with apical
ostioles, solitary to irregularly confluent, 0.45@am diam., immersed
to erumpent, covered by thallus except for darlotessurrounded by
pale rim, internally with hyaline or red, K+ redystals. Hamathecium
clear. Ascospores 8/ascus, 3-septate, hyaline,732-441-16 um, IKI-.

Chemistry: thallus and ascomata UV-, K-; ascomatiernally K+ red,

with anthraquinone.

[ABLISE48616], Brazil, Bahia, Itamaraju, Monte Paat; on tree bark

in cerrado forest, 16°51°'55” S, 39°24'54” W, 130ireg M. Caceres &
A. Aptroot (no ISE 48616), 18.02.2019, det. A. Ayar, 2019.

322



Astrothelium cartilagineum
323



Astrothelium cartilagineum(Fée) Aptroot & LickingThe Lichenologist
48 (6): 851 (2016).

= Pyrenula cartilagined-ée Essai sur les cryptogames des écorces exotiques
officinales: 77 (1825).

= Verrucaria cartilagineaFée) SprengGaroli Linnaei systema vegetabili-
um 4 (1): 245 (1827).

= Trypethelium cartilagineuntFée) Aptroot,Bibliotheca Lichenologica
97: 134 (2008).

= Segestria porinoidegar. cartilaginea(Fée) Trevis.Conspectus Verru-

carinarum. Prospetto dei Generi e delle Specieidieehi Verrucarini: 6
(1860).

Thallus corticate, brownish, smooth to uneven. Asaia trypethelioid,
with apical ostioles, solitary to irregularly caméint, 0.4—0.5 mm diam.,
immersed to erumpent, covered by thallus exceptdimk ostiole
surrounded by pale rim, internally with hyalinered, K+ red crystals.
Hamathecium clear. Ascospores 8 per ascus, 3-sefgtform, (32—
)37-47 x14—16 um, hyaline, IKI-. Chemistry. Thallus and ascomata
UV—, K—; ascomata internally K+ red, with anthraquinone.

[ISE48585], Brazil, Bahia, Itamaraju, Monte Pascwal tree bark in

cerrado forest, 130 m, 16°51'55” S, 39°24'54” WWeg. M. Céaceres &
A. Aptroot (no ISE48585), 18.02.2019, det. A. Api,a2019.
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Astrothelium cinereorosellunfKremp.) Aptroot & LuckingLichenolo-
gist 48(6): 853 (2016)

= Trypethelium cinereoroselluiiremp.[as 'cinereo-rosellum'], Nuovo G.
bot. ital. 7(1): 56 (1876

= Trypethelium flavocinereunMakhija & Patw.,J. Hattori Bot. Lab.
73:198 (1993)

= Trypethelium microstomuiakhija & Patw.,J. Hattori Bot. Lab. 73:
201 (1993)

Thallus corticate, pale greenish grey to yellowashvhitish, smooth to
uneven.Ascomata with apical ostioles, solitary @mfing irregular
groups or lines but not distinctly pseudostromdiG—-0.5 mm diam.,
erumpent to prominent, covered by thallus excegt datiole. Hama-
thecium inspersed. Ascospores 8/ascus, 5-9 sepyatme, fusiform,
(33-)40-50(-73) x 8-14 pm, IKI-. Chemistry; thallu§tyellow, K-,
with lichexanthone.

[ABL19148], Papua New Guinea, Central prov., Vdarsdational Park,
20 km E of Port Moreby. On tree in secondary trapforest. 147°22’
E, 9°27'S, 800 m. Leg. A. Aptroot (no 19148), 8T, det. A. Aptroot
1987.
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Astrothelium cinereorosellunfKremp.) Aptroot & LuckingLichenolo-
gist 48(6): 853 (2016)

= Trypethelium cinereoroselluiiremp.[as 'cinereo-rosellum'], Nuovo G.
bot. ital. 7(1): 56 (1876

= Trypethelium flavocinereunMakhija & Patw.,J. Hattori Bot. Lab.
73:198 (1993)

Thallus corticate, pale greenish grey to yellowsslwhitish, smoth to
uneven.Ascomata with apical ostioles, solitary omfing irregula
groeups or lines but not distictly pseudostromdii-0.5 mm diam.,
erumpent to prominent, covered by thallus excepk datiole. Asco-
spores 8/ascus, 5-9 septate, hyaline, fusiform)483%0(-73) x 8-14
um, IKI-. Chemistry; thallus UV+ yellow, K-, with dhexanthone.

[AMH76672], India, Kerala, Cardamom Hills, Munnaefdcolam

road. Leg. Patwardhan & Prabhu (no AMH 76672), 24.976. ISO-
TYPE of Trypethelium flavocinereum.
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Astrothelium cinereorosellunfKremp.) Aptroot & LuckingLichenolo-
gist 48(6): 853 (2016)

= Trypethelium cinereoroselluiiremp.[as 'cinereo-rosellum'], Nuovo G.
bot. ital. 7(1): 56 (1876

= Trypethelium flavocinereunMakhija & Patw.,J. Hattori Bot. Lab.
73:198 (1993)

= Trypethelium microstomuiakhija & Patw.,J. Hattori Bot. Lab. 73:
201 (1993)

Thallus corticate, pale greenish grey to yellowashwhitish, smoth to
uneven.Ascomata with apical ostioles, solitary omfing irregula
groeups or lines but not distictly pseudostromdii8-0.5 mm diam.,
erumpent to prominent, covered by thallus excepk datiole. Asco-
spores 8/ascus, 5-9 septate, hyaline, fusiform;)d88-50(—73) x 8-14
um, IKI-. Chemistry; thallus UV+ yellow, K-, with dhexanthone.

[AMH85663], India, Andaman Islands, South Andam&aratang,

Bishmu Nala. Leg. Patwardhan & Nagarkar (hno AMH8®66art of
HOLOTYPE ofTrypethelium microstomum
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Astrothelium cinnamomeum(Eschw.) Miull. Arg.,Flora, Regensburg
67(35): 670 (1884)

Thallus corticate, pale olive-green to yellowismo®th to uneven.
Ascomata several chambers joined with eccentregduwstioles; joi-
ned ascomata pseudostromatic, erumpent to promioenical with
flattened top, covered by thallus and upper pondh yellow-orange,
K+ purple, UV+ red pigment. Hamathecium clear. Asgmures 8/ascus,
3 septate, fusiform, 23—30 x 6—10 um, hyaline, lIKdhemistry: thallus
UV-, K-; pseudostromata with yellow to orange, Karple, UV+ red
anthrachinone.

[ABL41501], Brazil, Minas Gerais, Catas Altas, $edo Caraca, Par-
gue Natural do Caraca near Tanque Grande. In oa@stf remnant on
tree. 20°06’ S, 43°29° W, 1270 m. Leg. A. Aptrooin(41501), 19.-
20.09.1997, det. A. Aptroot, 1998.
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Astrothelium clypeatumAptroot & Gueidan,in Aptroot, Ertz, Etayo

Salazar, Gueidan, Mercado Diaz, Schumm & Weerakbaahenologist
48(6): 613 (2016)

Thallus olive-green, somewhat minutely rimose-halland intersper-
sed with lines of black prothallus. Ascomata cohigasection, black,
single, fully immersed in pseudostromata. Pseudosita 0.8—1.3 mm
diam., superficial, carbonized, with flattemed topthout pigment.
Ostioles apical, rusty brown. Hamathecium inspersil hyaline oil
droplets. Ascospores 8/ascus, 3-septate, hyalke®Bx 22-25 um,
lumina diamond-shaped or not. Chemistry: thallu$ pseudostromata
UV-, K-. TLC: no secondary substances detected.

[CG3005], SE-Asia, Vietnam, Dong Nai province, T&n National
Park, in the forest, along the small going to tloethl of the accomoda-
tion area, just before the concrete bridge, on Istresds and creepers.
Leg. C. Gueidan (no CG3005), 12.02.2012, det. Aréqi. ISOTYPE.
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Astrothelium coccineunCoérd.-Chav., Aptroot & M. Cacereas,Coérdo-
va-Chavez, Aptroot, Castillo-Campos, Céaceres & Réxxrez, Cryptog.
Mycol. 35(2): 159 (2014)

Thallus corticate, olive-brown, verrucose-bull#scomata with apical
ostioles, distinctly pseudostromatic; pseudostranta?—1.5 mm di-
am., erumpent to prominent, rounded to irregilagered by dark red
pigment except for the blackish ostioles, integnaiith yellow pig-
ment. Hamathecium clear. Ascospores 8/ascus, aisepiyaline, 25—
30 x 10-13 um, IKI-. Chemistry: thallus UV-, K-; pskastromata UV-,
outside K+ purple, inside K+ crimson red. TLC: a (@&f 7) and a
yellow (Rf 2) anthraquinone.

[Cordova476], Mexico, Veracruz, La Cortadure, Cpatg on tree bark.

Leg. O. Cordova-Chavez (no 476), 2013, det. A. dqiir2013. PARA-
TYPE.
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Astrothelium condoricumAptroot, in Aptroot, Ertz, Etayo Salazar, Gu-

eidan, Mercado Diaz, Schumm & Weerakoon, LichenskodiB(6): 614
(2016)

Thallus dull, completely covered by bright oranggnpent, not sur-
rounded by a prothallus. Ascomata globose, immensddw pseu-
dostroma warts, in groups of 3—11. Pseudostronratage pigmented
on the surface, internally with a thick layer ofgit scarlet pigment.
Ostioles apical, mostly orange. Hamathecium nagtersed, IKI-. As-
cospores 8/ascus, muriform, 38-42 x 18-21 um, ellipseithout

distinctly thickened median septum. Chemistry: @eapigment K+
purple, UV+ red; bright scarlet internal pigment Ktrple (almost
black). TLC: two anthraquinones.

[ABL10452], Ecuador, Morona-Santiago Prov., Los &gmtros, 12 km

E of Cordillera del Condor, prim. tropical rainfste1200 m. Leg. A.
Aptroot (no 10452), 27.07.1982, det. A. Aptroot. IHOTYPE.

346



Astrothelium condoricum
347



Astrothelium condoricum
348



Astrothelium confluens(Mill. Arg.) Aptroot & Liicking, Lichenologist
48(6): 855 (2016)

= Cryptothelium confluen@ll. Arg.) Zahlbr.,Cat. Lich. Univers. 1: 521
(1922)

= Heufleria confluendull. Arg., Flora, Regensburg 66(16): 243 (1883)

Thallus corticate, greyish green to pale yellowisheven to bullate.
Ascomata astrothelioid, several chambers joinetl edcentric, fused
ostioles, rarely pleurotremoid with separate osipjoined ascomata
1-3 mm diam., prominent, completely covered byltisalHamatheci-
um clear. Ascospores 8 per ascus, densely murifsiiorm, c. 130 x
20 wm, with distinctly thickened median septum, hyaline, IKI—. Che-
mistry: Thallus UV—, K—; ascomata UV+ yellow, K—. TLC: lichexan-
thone on the ascomata.

[ABL78823], Brazil, Santa Catarina, Sdo Bento ddt, 882A Rio Ver-

melho, on tree in temperate rain forest, 900 m1280” S, 49°17'19”
W. Leg. A. Aptroot (no 78823), 1.04.2019, det. Autfoot, 2019.
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Astrothelium conjugatumWeerakoon & AptrootPhytotaxa 280(2): 153
(2016)

Thallus corticate, pale yellowish brown, rather smooth, exovg an
area of up to 7 cm diam., without prothallAscomata c0.5-0.7 mm
diam., pyriform, astrothelioid, 2—8 chambers joinedh eccentric,
fused ostioles; 3—10 fused ascomata grouped withénpseudostroma;
pseudostromata 1-5 mm diam., erumpent to prominent, with irregu-
larly lobate to linear outline, completely covelwda thallus layer that
is thick and opaque at the sides, and can be siomléop or thinner and
translucent, in which case the black ascoma walisible through it;
with tiny brown ostiolesHamatheciunclear but sparsely inspersed
with hyaline oil dropletsAscospore$/ascus, hyaline, 3-septate, fusi-
form-ellipsoid, 20-25 x 6.5-7.5 um, hyaline, IKI-, lumina diamond-
shaped when matur@ycnidianot observedChemistry.Thallus and
pseudostroma UV—, K—. TLC: No substances detet&aTYPE.

[WeerakoonRiO1F], Sri Lanka, Rilhena, on tree. arklof tree. Leg.

G.Weerakoon & P.Wolseléywo RIO1F), 9 February 2015, det. A. Apt-
root, 2016.
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Astrothelium consimile(Mull. Arg.) Aptroot & Lucking, Lichenologist
48(6): 855 (2016)

= Cryptothelium consimiléMull. Arg.) Zahlbr.,cat. Lich. Univers. 1: 521
(1922)

= Heufleria consimiligviill. Arg., Bot. Jb. 6: 385 (1885)

Thallus green, smooth. Ascomata pyriform, immersedhe bark,
single or mostly 2—-4 fused with joint ostioles, betng exposed.
Ostioles eccentric. Hamathecium not inspersedmBlats profusely
anastomosing. Ascospores 2/ascus, hyaline, demselijorm, 85-130
x 23-36 um, fusiform, without distinctly thickenedethan septum.
Chemistry: No reactions or substances reported.

[ABL15568], Brazil, Rondonia, Porto Velho, Parquatdral Munici-
pal, 8°41'10" S, 63°52’'05” W, 100 m, on twig inrppnary rain forest.
Leg. M. Céceres & A. Aptroot (no15568), 19.11. 20dét. A. Aptroot
2012.
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HPTLC after the methods described in EH8MM & J.A. ELIX
(2015): Atlas of Images of Thin Layer Chromatogramhd.ichen

Substances

Astrothelium consimile
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Astrothelium crassun(Fée) Aptroot,n Aptroot, Liicking, Sipman, Umaria
& Chaves, Biblthca Lichenol. 97: 45 (2008)

= Pyrenodium crassur{iFée) FéeEssai Crypt. Exot., Suppl. Révis. (Paris):
69 (1837)

= Trypethelium crassurAée Essai Crypt. Exot. (Paris): 66 (1825) [1824]

Thallus corticate, olive-green to yellowish browather thick, uneven
to bullate. Ascomata several chambers joined wxteetric fused,
ostioles; joined ascomata dispersed to confluei®;00¢ mm diam.
erumpent, covered by thallus but upper portion isthiand ostiolar area
blackish. Hamathecium clear. Ascospores 8/ascsgpate, hyaline,
21-27 x 8-10 um, IKI-. Chemistry: thallus and pseuidoseata UV-,
K-. TLC: no substances detected.

[Sipmanl18741], Guyana, upper Mazaruni district,Idppe of mount
Roraima. Ca. 25m tall, virgin, mossy forest; 8 mghhon 10 cm diam.
treetrunk, 5°17’ N, 60°46’ W, 700 m. Leg. H. Sipm@o 18741) & A.
Aptroot, 12.-19.02.1985, det. A. Aptroot 1990.
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Astrothelium curvatumAptroot & M. Caceresin Aptroot, Mendonga,
Andrade, Silva, Martins, Gumboski, Fraga Junior &€res, Lichenologist
48(6): 715 (2016)

Thallus corticate, smooth, somewhat shiny, contusygovering areas
< 3 cm diam., less than 0.1 mm thick, olive-green, surrounded by a
black prothallus, not inducing gall formation oéthost bark. Ascomata
pyriform, 0.4-0.7 x 0.3-0.5 mm, single, immersedha thallus and
mostly immersed in bark. Wall carbonized all around, < c¢. 100 pm
thick. Ostioles lateral, not fused, flat or depsssrown. Hamatheci-
um inspersed with hyaline oil globules. Asci with84ascospores.
Ascospores hyaline, muriform, ellipsoid, 74-9Q5-34 um, usually
bent, ends rounded, without a distinctly thickenestlian septum, not
surrounded by a gelatinous layer. Pycnidia not fese Chemistry:
Thallus surface UV—, thallus medulla K—. TLC: no secondary
substances detected.

[ABL21781], Brazil, Sergipe, Parque National Sede Itabaiana, S
slope, on tree bark in Atlantic rainforest. 400 t°44'35" S,
37°20'25” W. Leg. M. Caceres & A. Aptroot (no 21178 10.05.2014,
det. A. Aptroot, 2014. ISOTYPE.

363



Astrothelium curvatum
364



Astrothelium curvatum
365



Astrothelium curvatum
366



Astrothelium curvatum
367



Astrothelium curvisporumAptroot & M. Caceresl.ichenologist 48(6):
696 (2016)

Thallus corticate, smooth, somewhat shiny, contusygovering areas
< 5 cm diam., c. 0.2 mm thick, olive-green to olive brown, medulla
whitish, not surrounded by a prothallus, not indgagall formation of
the host bark. Ascomata globose, 0.8-1.2 mm diammersed in
groups of 3-15 in pseudostromata with a surfackerdit from the
thallus, and distinctly raised above the thallrggular in outline, sides
sloping, < ¢. 4 mm diam. and 1 mm high, brown with whitish pruina,
inside containing bark tissue. Wall dark brown all around, < c. 70 um
thick. Ostioles apical, not fused, flat, black,eoftsurrounded by a
round, flat black disc of c. 0.2 mm diam. Hamatheatheavily insper-
sed with hyaline oil globules. Asci with 8 ascossorAscospores
hyaline, 5-septate, fusiform, distinctly curved, 115-135 x 29-36 um,
ends rounded, lumina diamond shaped, surrounded Qglatinous
layer 17-22 pm thick. Pycnidia not observed. Chemistry. Thallus sur-
face UV—, thallus medulla K—; pseudostroma surface UV—. TLC: no
secondary substances detected.

[ABL15556], Brazil, Rondonia, Porto Velho, Parquattral Munici-
pal, on twig in primary rain forest. 100 m, 8°41"1%), 63°52’05" W.
Leg. M. Caceres & A. Aptroot (no 15556), 19.11.20deX. A. Aptroot.
2012. ISOTYPE.
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Astrothelium decemseptatum\ptroot & M. Caceres,Lichenologist
48(6): 696 (2016)

Thallus corticate, smooth, somewhat shiny, contusygovering areas
<7 cm diam., under 0.1 mm thick, pale yellowish grey, not surrounded
by a prothallus, not inducing gall formation of thast bark. Ascomata
pyriform, c. 0.6—1.2 mm diam., mostly 2-5 aggredateostly immer-
sed in the bark tissue, surfacing in a blackisitlyparange pruinose
pseudostroma that seems to break through the amdidoark. Wall
carbonized, < ¢. 80 um thick. Ostioles eccentric, fused, flat, tiny black
dots surrounded by a whitish zone c. 0.1 mm widambthecium
inspersed with hyaline oil globules. Asci with &aspores. Ascospores
hyaline, (7-)9—11-septate, fusiform, 50—65 x 11-17 um, ends rounded,
lumina diamond-shaped, surrounded by a 2—4 pum thick gelatinous
layer. Pycnidia not observed. Chemistry. Thalludame partly UV+
pink to orange, partly negative, thallus medulla K—; pseudostroma
surface UV+ red, pigmented parts of pseudostromaréd: TLC:
anthraquinones.

[ABL15484], Brazil, Rondonia, Sitio Ecologico, Btiron Lago Cu-
jubim E of Porto Velho. On tree bark in disturbadhrforest. 100 m,
8°35'17" S, 63°4040” W. Leg. M. Caceres & A. Amiot (no 15484),
18.11.2012, det. A. Aptroot, 2012. ISOTYPE.
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Astrothelium degenerangVain.) Aptroot & Luicking, Lichenologist
48(6): 857 (2016)

= Bathelium degeneran&ain.) R.C. HarrisMore Florida Lichens, Incl.
10 Cent Tour Pyrenol. (New York): 117 (1995)

= Pseudopyrenula degenerayigin., J. Bot., Lond. 34: 292 (1896)

=Trypethelium degeneraligain.) Zahlbr.Cat. Lich. Univers. 1: 490 (1922)

Thallus corticate, olive-green to yellowish or brgw@mooth to uneven.
Ascomata with apical ostioles, distinctly pseudasiatic; pseu-
dostromata 1-2 mm diam., erumpent, forming irreggeoups inclu-
ding numerous ascomata, dark brown, internally w&how-orange,
dusty granular pigment. Hamathecium clear. Ascasp@/ascus, 3-
septate, hyaline, 15-25 x 6-9 um, IKI-. Chemistrglths UV-, K-;
pseudostromata UV-, externally K-, internally K-+ yevith anthraqui-
none.

[ABL25734], USA., Puerto Rico, Distr. Aquadilla, Bgue estadal de

Guajacata on road 446, light forest on tree. 18R286°57 W, 200 m.
Leg. A. & M. Aptroot (no 25734), 21.-31.03.19891.d%e Aptroot 1989.
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Astrothelium diaphanocorticatumAptroot & Sipman,in Aptroot, Sip-
man, Barreto, Nunes & Caceres, Lichenologist 5130)(2019)

Thallus olive green to yellowish green, bullate thwthick hyaline
cortex. Ascospores 3-septate, 25-28 x 10-12 um, Haumathecium
not inspersed. Chemistry: UV-, K-, TLC-.

[Sipman35615], Papua New Guinea, Simbu Provincauritiailhelm,
In mossy mountain forest along track from KeglstaylPindaunde
valley, 2900 m, 145°05’' E, 5°48’ S. Leg. et det.Sithman (no 35615),
5 August 1992. ISOTYPE.

380



Astrothelium diaphanocorticatum
381



Astrothelium diaphanocorticatum

382



Astrothelium diaphanocorticatum
383



Astrothelium dimidioinspersumM. Caceres & Aptroot Bryologist
120(2): 170 (2017)

Thallus dull, pale greenish, not surrounded byahailus. Ascomata
globose to pyriform, 0.4-0.6 mm diam., immersedmnd below the
thallus, in groups of 3—8. Pseudostroma inconspisuflush with the
thallus, roundish, c. 1-3 mm diam., dirty greyishcteamish on the
surface, internally not pigmented. Ostioles ecegnfiused, black.
Hamathecium finely inspersed in the upper half. &5pores (1—
)2/ascus, hyaline, regularly muriform, 155-170 x 80-um, long-

ellipsoid, distinctly thickened at the median septmot surrounded by
a gelatinous sheath. Mature pycnidia not obsertrelnumerous tiny
black dots on the pseudostromata could be immatycaidia. Che-

mistry. Thallus and pseudostroma UV—-, C—, K-, KE—, No lichen

substances detected with TLC.

[ISE28410], Brazil, Amazonas, Manaus. Reserva BtateAdolpho
Ducke, along trails in vicinity of field station08n, 59°57'W, 2°56’ S,
on tree bark in primary rain forest. Leg. M. CasegeA. Aptroot (no
ISE284107), 3-8.06.2016, det. A. Aptroot, 2016. TSOE.
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Astrothelium disjunctumAptroot & M. Cacered,ichenologist 48(6): 697
(2016)

Thallus corticate, smooth, somewhat shiny, contusygovering areas
< 5 cm diam., c. 0.2 mm thick, pale yellowish grey, surrounded by a
black prothallus line c. 0.3 mm wide, not inducgall formation of the
host bark. Ascomata globose, 0.4-0.6 mm diam., irsekin groups
of 5-25 in pseudostromata (resembling true stromatth a black
surface different from the thallus, and which asgidctly raised above
the thallus and mostly linear in outline and ofterming a network.
Wall dark brown all around, < c. 100 um thick. Ostioles apical, not
fused, flat, tiny black dots surrounded by a whitmne c. 0.1 mm
wide. Hamathecium not inspersed with oil globukesci with 8 asco-
spores. Ascospores hyaline, 3-septate, fusiforify;)@0—-33 x (8—)12—
14 um, ends rounded, lumina diamond-shaped, not surrounded by a
gelatinous layer. Pycnidia not observed. Chemiskhallus surface
UV—, thallus medulla K—; pseudostroma UV—, K—. TLC: no secondary
substances detected.

[ABL15161], Brazil, Rondonia, Porto Velho, Parquatdral Munici-
pal. On tree bark in park near rain forest. 108 1'10” S, 63°52’05”
W. Leg. M. Caceres & A. Aptroot (no 15161), 16.111.2, det. A.
Aptroot, 2012. ISOTYPE.
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Astrothelium dissimilum(Makhija & Patw.) Aptroot & Lickingl.iche-

nologist 48(6): 858 (2016)

= Trypethelium dissimilunMakhija & Patw.,J. Hattori bot. Lab. 73: 195
(1993)

Thallus corticate, olive-green, uneven.verrucoseofata with apical
ostioles, confluent to pseudostromatic; pseudositar®.8-2 mm di-
am., prominent, dark brown, imternally with yellok# purple crys-

tals. Hamathecium clear. Ascospore 8/ascus, (®)septate,
fusiform, hyaline, 25-40 x 6-9 um, IKI-. Chemistrnallus and pseu-
dostromata UV-, externally K-; pseudostromata mady K+ red, with

anthraquinone.

[AMH771169], India, Meghalaya,Mawsyhram, leg. Paian &
Nagarkar (no AMH771169), 30.10.1997. Part of thelLldDYPE.
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Astrothelium duplicatumAptroot & M. Cacered,ichenologist 48(6): 697
(2016)

Thallus corticate, smooth, somewhat shiny, contusygovering areas
< 5 cm diam., ¢. 0.Imm thick, olive-green, surrounded by a black
prothallus line ¢. 0.3 mm wide, not inducing galirhation of the host
bark. Ascomata globose, 0.4—0.6 mm diam., immeirsguoups of c.
5-50 in pseudostromata. Pseudostromata with acgudifferent from
the thallus, c. 0.5-1.0 mm raised above the thalkegular to linear or
reticulate in outline, < ¢. 3 mm wide, pale brown, pale yellow inside.
Wall dark brown all around, < c. 40 um thick. Ostioles apical, not fused,
flat to convex, brown. Hamathecium not inspersethwil globules.
Asci with 8 ascospores. Ascospores hyaline, murmfdusiform, 45-55
X 11-15 pm, ends rounded, lumina angular with many oblique septa,
not surrounded by a gelatinous layer. Pycnidiaobserved. Chemistry.
Thallus surface UV—, thallus medulla K—; pseudostroma surface UV+
red, medulla K+ blood red. TLC: an anthraquinonmeppbly parietin.

[ABL15165], Brazil, Rond6nia, Porto Velhom Parquattiral Munici-
pal, on tree bark in park near rain forest. 10@™1'10” S, 63°52’05”
W. Leg. M. Caceres & A. Aptroot (no 15165), 16.111.2, det. A.
Aptroot, 2012
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Astrothelium effusum(Aptroot & Sipman) Aptroot & Luckingl.iche-
nologist 48(6): 858 (2016)

= Laurera effusaptroot & Sipman, m Aptroot, Liicking, Sipman, Umaia
& Chaves, Biblthca Lichenol. 97: 61 (2008)

Thallus corticate, olive-green, smooth to unevestdginata with apical
ostioles, solitary, 0.6-1 mm diam., immersed-erumipeovered by
thallus except around ostiole, which is surrountkgda pale ring.
Hamathecium inspersed. Ascospore 8/ascus, murifhmpsoid, hyali-
ne, 80-100(-125) x 28-48 um, IKI-. Chemistry: thalluV-, K-. TLC:
no substances detected.

[Flakus13145], Bolivia, Santa Cruz, Guarayos, RNvVd#a Silvestre
Rios Blanco y Negro, Virgen de Pilar near Chontéage, lowland
Amazon forest,15°38'54" S, 62°57’37" W,229 m. Ledy. Flakus & P.
Rodriguez (no 13145),22.07.2009, det. A. Aptro0t £
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Astrothelium endochryseun(Vain.) Aptroot & Liicking,Lichenologist
48(6): 858 (2016)

= Bathelium endochryseuifvain.) R.C. HarrisMore Florida Lichens,
Incl. 10 Cent Tour Pyrenol. (New York): 117 (1995)

= Pseudopyrenula endochrys¥ain., Acta Soc. Fauna Flora fenn. 7(no. 2):
206 (1890)

= Trypethelium endochryseu(Wwain.) Zahlbr.,in Engler & Prantl, Nat.
Pflanzenfam., Teil. | (Leipzig) 1(1*): 70 (1903)

Thallus ecorticate, green to yellowish or brown;riveose. Ascomata
trypethelioid, with apical ostioles, pseudostromapseudostromata
1-2 mm diam., erumpent to prominent, dark browtermally with
yellow to orange, dusty granular pigment. Hamatlmcclear. Asco-
spores 8/ascus, 3-septate, fusiform-ellipsoid, 85«%52—15 um, hyali-
ne, IKI-. Chemistry: Thallus UV-, K-; pseudostromaiV-, externally
K-, internally K+ red, anthragquinone.

[ABL78669], Brazil, Rio Negrinho, Rio Preto, Fazendelha, on tree

in temperate rain forest, 26°17'57” S, 49°37'2W, 800 m. Leg. A.
Aptroot (no 78669), 31.03.2019, det. A. Aptroot120
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Astrothelium erubescenKunze) Aptroot & Liicking.
= Trypethelium erubescemainze,Annls Sci. Nat., sér. 1 23: 441 (1831)

= Trypethelium ochroleucumwar.erubescengKkunze) Mill. Arg.,Flora
68: 254 (1885)

= Trypethelium stramineurKrempelh.,Nuov. Giorn. Bot. Ital7: 56
(1875)

Thallus grey to greyish green, smooth. Ascomatgelgrimmersed in
the pseudostromata. Pseudostroma not or a littkedacream
coloured, often completely covered by the thallDstiole apical.
Hamathecium inspersed. Ascospores 3-septate, 167240 um.
Chemistry. Thallus and pseudostroma UV+ yellow, With lichexan-
thone (or 1,8-dihydroxy-3,6-dimethoxyxanthone).

[ABL11195], Brazil, Ronddnia, Porto Velho, Parquattral Munici-
pal, 8°41'10" S, 63°52’05’ W, 100 m, on Mangifewradica in garden.
Leg. M. Céaceres & A. Aptroot (no 11195), 9-12.3.20det. A. Apt-
root 2012.
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Astrothelium erubescenKunze) Aptroot & Liicking.

= Trypethelium erubescem@inzein Fée, Ann. Sci. Nat., Bot., sér. 1, 23:
441 (1831).

= Trypethelium ochroleucuwar. erubescengKkunze), Mill. Arg.,Flo-
ra 68: 254 (1885); type: Surinam, Weigelt.
= Trypethelium stramineurlirempelh.,Nuov. Giorn. Bot. Ital. 7: 586,

(1875); type: Sarawak, Beccari 212 (M—lectotype, Mgk& Patwardhan,
Int. J. Mycol. Lichenol. 5: 246, 1992).

Thallus grey to greyish green, smooth. Ascomatgelsgrimmersed in
the pseudostromata. Pseudostroma not or a litHedacream coloured,
often completely covered by the thallus. Ostioleap Hamathecium
inspersed. Ascospores 3-septate, 15-27 x 7—10 um. Chemistry: Thallus
and pseudostroma UV+ yellow, K—, with lichexanthqoe 1,8-dihy-
droxy-3,6-dimethoxyxanthone).

Until recently not distinguished fromAstrothelium phlyctaenunand
therefore distribution not well known. Both spediegether have been
calledTrypethelium ochroleucunbue to the fact that inspersed speci-
mens were not distinguished as a separate species.

[Flakus 15610], Bolivia, Santa Cruz, José MigueMdtasco, PN Noel
Kempff Mercado, Savana de los Fierros near Flonitkge, 14°36°11”

S, 61°52'24” W, 205 m, savanna. Leg. A. Flakus (6610) & P.

Rodriguez, 15.12.2009, det. A. Aptroot.
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Astrothelium eumultiseptatumAptroot & M. Cacereslichenologist
48(6): 698 (2016)

Thallus corticate, smooth, somewhat shiny, contusygovering areas
<7 cm diam., under 0.1 mm thick, pale yellowish grey, surrounded by

a black prothallus line c. 0.3 mm wide, not indgcgall formation of
the host bark. Ascomata pyriform, c. 0.6—1.2 mmujamostly 2-5
aggregated, mostly immersed in the bark tissuewopkeudostromata
with a whitish surface different from the thallasnd which are distinct-
ly raised above the thallus and mostly linear irlioe and often
forming a network. Wall carbonized, < c. 80 um thick. Ostioles eccen-
tric, fused, flat, pale brown, white pruinose, sumded by a whitish
zone. Hamathecium not inspersed with oil globutesxi with 8 asco-
spores. Ascospores hyaline, 9—11-septate to marjffusiform, 65—70
X 15—-17 um, ends pointed, lumina diamond shaped, not surrounded by

a gelatinous layer. Pycnidia abundant, black, onlyhe pseudostrom-
ata. Chemistry. Thallus surface UV—, thallus medulla K—; ostiolar
region UV+ yellow. TLC: lichexanthone.

[ABL11828], Brazil, Rondbnia, Fazenda Sao FrancsitBR319, 30
km N of Porto Velho, on tree bark in primary raiordst. 100 m,
8°24'33" S, 63°58'56” W. Leg. M. Caceres & A. Amiot (no 11828),
15.03.2012, det. A. Aptroot, 2012. ISOTYPE.
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Astrothelium eustomum(Mont.) Mull. Arg., Flora, Regensburg 68(12):
247 (1885)

= Pyrenastrum eustomuMont. 1843
= Astrothelium acroleucurivialme, Ark. Bot. 19(1): 15 (1924)

Thallus corticate, olive-green to greyish greenoesth to uneven.
Ascomata several chambers joined with eccentregduostioles; joi-
ned ascomata dispersed to pseudostromatic, O.4x0.8iam., erum-
pent with flattened tops, with whitish to pale wyp&lish cover
contrasting with the thallus. Hamathecium clearcdspores 8/ascus,
3-5 septate, fusiform, hyaline, 22-30 x 6—8 um, IKFhemistry:
thallus UV-, K-; pseudostromata UV+ yellow, K-, wviichexanthone.

[ABLISE48626], Brazil, Bahia, ltamaraju, Monte Paat; on tree bark

in cerrado forest. Leg. M Caceres & A. Aptroot (I®E 48626),
18.02.2019, det. A. Aptroot, 2019.
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Astrothelium eustomuraleéAptroot & M. Caceresl.ichenologist 48(6):
698 (2016)

Thallus corticate, smooth, somewhat shiny, contusygovering areas
<12 cm diam., under 0.1 mm thick, pale yellowish grey, not surrounded
by prothallus, not inducing gall formation of thesh bark. Ascomata
pyriform, ¢. 0.6—1.2 mm diam., mostly 2-5 aggredataostly immer-
sed in the bark tissue below pseudostromata wivhitish surface
different from the thallus, and which are distigcthised above the
thallus and mostly irregular in outline, not formim network. Wall
carbonized, < c. 80 um thick. Ostioles eccentric, fused, flat, pale
brownish, white pruinose, surrounded by a whitishez Hamathecium
not inspersed with oil globules. Asci with 8 asaugs. Ascospores
hyaline, submuriform, fusiform, 3745 % 15-19 um, ends pointed,
lumina diamond-shaped, often surrounded by a gelatinous layer <10
um thick. Pycnidia abundant, black, only on the pseudostromata. Che-
mistry. Thallus surface UV—, thallus medulla K—; ostiolar region UV+
yellow. TLC: lichexanthone.

[ABL11547], Brazil, Ronddnia, Porto Velho, Parquattdal Municipal
de Porto Velho, 8°41'10" S, 63°52'05" W, c¢. 100aom tree bark in
primary rainforest. Leg. M. Caceres & A. Aptrooto(i11547), 9—
12.03.2012, det. A. Aptroot, 2012. ISOTYPE.
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Astrothelium exostemmatis (Mull. Arg.) Aptroot & Licking,
Lichenologist 48(6): 859 (2016)

= Bathelium exostemmathdull. Arg., Mém. Soc. Phys. Hist. nat. Genéve
30(no. 3): 17 (1888)

= Laurera exostemmati@iill. Arg.) Zahlbr.,in Engler & Prantl, Nat.
Pflanzenfam., Teil. I (Leipzig) 1(1*): 71 (1903)

Thallus pale brownish, smooth. Ascomata globosmensed in groups
in flat whitish, elongated to punctiform pseudosteda which are not
raised above the thallus. Ostioles apical, blackmBthecium not
inspersed, IKI—, filaments profusely anastomosftgg.ospores 8/ascus,
hyaline, IKI—, muriform, 70-80 x 20-25 um, conspiasty curved,
ellipsoid, without distinctly thickened median s@pt Chemistry. Thal-
lus and pseudostroma UV—, K—. TLC: No substances.

[ABL10406], Ecuador, pr. Pastaza, Puyo, 18 km nqotimary tropical
rainforest, 1100 m, leg. A. Aptroot (n010406) &Hensen, 14.8.1982,
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Astrothelium feei(C.F.W. Meissn.) Aptroot & Lickingl.ichenologist
48(6): 860 (201p

= Bathelium fee(C.F.W. Meissn.) Aptrootin Aptroot, Lticking, Sipman,
Umanfa & Chaves, Biblthca Lichenol. 97: 51 (2008)

= Trypethelium feeC.F.W. Meissn.Annls Sci. Nat., sér. 1 23: 442 (1831)

Hamathecium clear. Ascospores 8/ascus, 3-septaiéprim-ellipsoid,
18-25 x 5-9 um, hyaline, IKI-. Chemistry:Thallus U\K;; pseu-
dostromata UV-, externally K-, internally K+ yellpwith anthraquino-
ne.

[ABL60328], Costa Rica, Prov. Limén, Playa Manzkni65 km SE of

Limén.82°53'W, 9°38’' N, 1 m, on Terminalia tre@at the beach, leg.
A. Aptroot (no 60328), 11.03.2004, det. A. Aptr@e04.
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Astrothelium feei(C.F.W. Meissn.) Aptroot & LuckingLichenologist
48(6): 860 (2016)

= Bathelium fee{C.F.W. Meissn.) Aptrootin Aptroot, Liicking, Sipman,
Umaria & Chaves, Biblthca Lichenol. 97: 51 (2008)

= Trypethelium feeC.F.W. Meissn.Annls Sci. Nat., sér. 1 23: 442 (1831)

= Trypethelium scori@ar. feei(C.F.W. Meissn.) Trevis. [as 'féeHlpra,
Regensburg 44: 10 (1861)

= Trypethelium mastoideurar.macerumMlill. Arg., Bot. Jahrb. Sysé:
390 (1885)

= Trypethelium carolinianurituck.,Amer. J. Sci. Artsser. 2, 25429 (1858).

= Bathelium carolinianunfTuck.) R.C. HarrisMore Florida Lichens: 116
(1995)

Thallus green to yellowish or brown, smooth. Asctarlargely immer-
sed in the pseudostroma. Pseudostroma raised obmotn, inside
with yellow to orange, dusty granular pigment. Qlstiapical. Hama-
thecium not inspersed, filaments profusely anassingo Ascospores
3-septate, 18—-25 x 5-9 um. Chemistry. Thallus UV—, gseudostro-
ma UV-, K+ yellow, with anthraquinone.

[ABL Stoffers 251e], Guyana, Marudi Mts., c. 1 khorgg trail from
Norman Mines camp to Aishalton, 02°15° N, 59°10° 30¥0-400 m, in
disturbed vegetation on bark of Jacaranda copaial(AD. Don. Leg.
A.L. Stoffers, A.R.A. Gorts-van Rijn, B.J.H. ter ¢e& K.J. Bonsen,
det. A. Aptroot.
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Astrothelium flavoduplexAptroot & M. Cacereslichenologist 48(6):
699 (2016)

Thallus corticate, smooth, somewhat shiny, contusygovering areas
<8 cm diam., c. 0.1 mm thick, olive-green, surrounded by a black
prothallus line c. 0.3mm wide, not inducing galtrfation of the host
bark. Ascomata globose, 0.4—0.6 mm diam., immeirsguoups of c.
7-50 in pseudostromata. Pseudostromata with aceudi&ferent from
the thallus, c. 1 mm raised above the thallus, dwairregular or
reticulate in outline, < c¢. 3 mm wide, yellow to orange or brownish, pale
yellow inside. Wall dark brown all around, < c. 40 um thick. Ostioles
apical, not fused, flat to convex, brown. Hamatbetinot inspersed
with oil globules. Asci with 4-8 ascospores. Ascospbsesine, muri-
form with ¢. 22-30 transverse septa, fusiform tavate, 110-350 x
20-27 um, upper end rounded, lower end pointed, lumina angular with
only a few transverse, mostly obligue septa, mediaptum much
thickened at the sides, not surrounded by a gelagitayer. Pycnidia
not observed. Chemistry. Thallus surface UV+ yelltwallus medulla
K—; pseudostroma surface and medulla UV+ red, K+ blood red. TLC:
an anthraquinone, probably parietin.

[ABL15553], Brazil, Rondonia, Porto Velho, Parquattdal Municipal
de Porto Velho, 8°41'10" S, 63°52'05" W, 100 m twig in primary
rainforest. Leg. M. Caceres & A. Aptroot (no 1555@t. A. Aptroot.
2012. ISOTYPE.
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Astrothelium flavomaculatumAptroot, in Aptroot, Ertz, Etayo Salazar,

Gueidan, Mercado Diaz, Schumm & Weerakoon, Lichayisto48(6): 615
(2016)

Astrothelium similar toA. graphicumAptroot & S.M.A. Martins,
which has generally smaller ascospores, reachsg um. Hamatheci-
um not inspersed. Ascospores hyaline, 8/ascussdpiate, later multi-
septate, in the end muriform, 50-75 x 12-27 um. Chewithallus
and pseudostroma UV-, orange pigment K+ purple, Wt TLC: an
anthraquinone.

[ABL10441], Ecuador, pr. Mor-S.; Los Encuentros, kihEast Cordil-

lera del Condor prim. trop. rainforest. 1200 m. LAg Aptroot (no
10441), 26. July 1982. HOLOTYPE.
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Astrothelium flavomegaspermurAptroot & Etayo,in Etayo & Aptroot,
Bryologist 120(4): 503 (2017)

Thallus irregularly bullate. Ascomata simple, fogarregularly cover-
ed by thallus; ostiole central; hamathecium withiroe yellow insper-
sion. Ascospores muriform, 4/ascus, 150-190 x 4@B0Chemistry:
thallus UV-; yellow inspersion KOH+ yellow to oramgxudate.

[Etayo30253], Panama, Veraguas, Bahia Honda, Rlay&dén, (los

Bidlogos), manglar, 0 m. On tree bark in mangraey. J. Etayo (no
30253), 27.07.2001, det. A. Aptroot. ISOTYPE.
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Astrothelium flavomeristosporumAptroot, n Aptroot, Ertz, Etayo
Salazar, Gueidan, Mercado Diaz, Schumm & Weerakbaahenologist
48(6): 617 (2016)

Thallus corticate, smooth, somewhat shiny, contusiigreyish green,
covering areas up to 9 cm diam., c. 0.2 mm thiskosinded by a c. 0.1
mm wide black prothallus line, not inducing galiffation of the host
bark. Ascomata globose, 0.8—-1.2 mm diam., mogtkyisj occasionally
2 aggregated, in hemispherical brown pseudostromiteut thallus
cover. Wall carbonized, up to c. 120 um thick. OsB8apical, concave,
ochraceous to brown. Hamathecium yellow to oramlgde@st partly),
inspersed with oil globules. Asci with 4-8 ascogsorAscospores
hyaline, muriform, ellipsoid, 140-200 x 25-30 pm,tlwdistinctly
thickened median septum, ends rounded, not surezlibgl a gelati-
nous layer. Chemistry: Thallus and pseudostromall®/4. TLC: No
substances detected.

[ABL15125], French Guyana, Montsinery, c. 20 km WGQGayenne,
along forest track called ,Risque tout®, 52°35" W,55" N, 50 m,
epiphytic in crown. Leg. A. Aptroot (no 151245),.0985, det. A.
Aptroot.
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Astrothelium flavomurisporumAptroot & M. Cacereslichenologist
48(6): 701 (2016)

Thallus corticate, minutely bullate, somewhat shogntinuous, cove-
ring areas <7 cm diam., ¢. 0.2 mm thick, olive-green, not surrounded by

a prothallus, not inducing gall formation of theshdark. Ascomata
pyriform, 0.5-0.7 mm diam., 2-5 aggregated, deeplyersed in the
bark, visible only from above by the ostioles, with pseudostroma.
Wall carbonized, < c. 70 um thick. Ostioles eccentric, brown, flat to
concave. Hamathecium not inspersed. Ascospores d@spas, hyaline,
muriform, long, ellipsoid, 165-200 % 28-35 um, not surrounded by a
gelatinous layer, lumina with yellow oil, centratpgum much thi-
ckened. Pycnidia not observed. Chemistry. Thallus and medulla UV—,
K—. TLC: no secondary substances detected.

[ABL15697], Brazil, Rondonia, Estacdo Ecologica@enia, km 760
on road BR 319 NNE of Porto Velho, 8°02'44" S,Z811" W, c. 100
m, on tree bark in primary rainforest. Leg. M. GQ&se& A.Aptroot (no
15697), 20.11.2012, det. A. Aptroot, 2012. ISOTYPE.
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Astrothelium flavostromatumAptroot & M. CaceresLichenologist
48(6): 701 (2016)

Thallus corticate, bullate, somewhat shiny, cordums) covering areas
<5 cm diam., c. 0.2 mm thick, olive-green to olive-grey, not surrounded
by a prothallus, inducing gall formation of the hbasrk. Ascomata
globose, 0.6-1.0 mm diam., immersed in groups @551 pseu-
dostromata with a surface different from the thallwhich are not
distinctly raised above the thallus and often el®mer, linear to
irregular in outline and often forming a networkeam with yellow
pruina. Wall black all around, < ¢. 70 um thick. Ostioles apical, not
fused, mostly concave, brown, often with a thirckish rim. Hamathe-
cium not inspersed with oil globules. Asci withfaspores. Ascospo-
res hyaline, 3-septate, fusiform, 23-25 x 9-10 um, ends rounded,
lumina diamond-shaped, surrounded by a gelatinous layer <5 pm thick.
Pycnidia not observed. Chemistry. Thallus surface UV—, thallus medul-

la K—; pseudostroma surface UV+ pink to orange, pigmented parts of
pseudostroma K+ blood red. TLC: an anthraquinorahably parietin.

[ABL15104], Brazil, Ronddénia, Porto Velho, Parquattiral Municipal
de Porto Velho, 8°41'10" S, 63°52'05" W, 100 m{ree bark in park
near rainforest. Leg. M. Caceres & A. Aptroot (rxd@4), 16.11.2012,
det. A. Aptroot, 2012. ISOTYPE.
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Astrothelium flavum Aptroot & M. Cacereslichenologist 48(6): 701
(2016)

Thallus corticate, smooth, somewhat shiny, contusygovering areas
of <5 cm diam., ¢. 0.2 mm thick, olive-green to olive grey, surrounded
by a violet-brown prothallus line ¢. 0.3 mm widet nnducing gall
formation of the host bark. Ascomata globose, 0./A+m diam.,
immersed in groups of 5-25 in pseudostromata wihréace different
from the thallus, and which are slightly raisedabthe thallus, irregu-
lar to linear or reticulate in outline, < c. 3 mm wide, bright yellow,
inside with bark tissue. Wall dark brown all around, < c¢. 40 um thick.
Ostioles apical, not fused, flat to concave, bladlkmathecium not
inspersed with oil globules. Asci with 8 ascosporfescospores hyali-
ne, 3-septate, fusiform, 16—186x7 um, ends rounded, lumina dia-
mondshaped, not surrounded by a gelatinous laygrniéia not
observed. Chemistry. Thallus surface UV—, thallus medulla K—; pseu-
dostroma surface UV+ red, K+ blood red. TLC: anheaxjuinone,
probably parietin.

[ABL11410], Brazil, Rondobnia, Porto Velho, Parquattral Municipal
de Porto Velho, 8°41'10" S, 63°52'05" W, c. 100aom tree bark in
primary rainforest Leg. M. Caceres & A. Aptroot (11d410), 9-
12.03.2012, det. A. Aptroot, 2012. ISOTYPE.
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Astrothelium galligenum(Aptroot) Aptroot & Lucking,Lichenologist
48(6): 861 (2016)
= Trypethelium galligenumptroot, Trop. Bryol. 14: 29 (1998)

Thallus pale greenish, uneven to bullate. Ascomitaapical blackish
ostioles surrounded by a brown rim. Hamatheciunpensed eith
yellow, K+ purple oil. Ascospores 8/ascus, 7 septad—60 um, central
septum euseptate and wider, hyline IKI-. Chemidingllus UV-, K-;
hamathecium with anthraquinone.

[ABL 39461], Papua New Guinea, Central Province,eQvbtanley
Range, Kagi village, along Kokoda Trail towards G298’ S, 147°40°
E, 1700 m. Lithocarpus forest on mountain ridgey.l& Aptroot (no
39451), 20.-21.10.1995, det. A. Aptroot 1996. HOMPE.
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Astrothelium gigantosporung{Muill. Arg.) Aptroot & Liicking,Licheno-
logist 48(6): 861 (2016)
= Bathelium gigantosporumglill. Arg., Bot. Jb. 6: 394 (1885)

= Laurera gigantosporaMdll. Arg.) Zahlbr.,in Engler & Prantl, Nat.
Pflanzenfam., Teil. I (Leipzig) 1(1*): 71 (1903)

Thallus corticate, olive-green, smooth to unevestaginata with apical
ostioles, erumpent to prominent, covered by thadlysept for dark
ostioles surrounded by whitish rim. Hamatheciumaclé\scospores
2/ascus, densely muriform, 200-250 x 50-65 um, fhsatline, then
dark brown. IKI-. Chemistry: UV-, K-, TLC: no liclme substances
detected.

[ABL60587], Costa Rica,Prov. Guanacaste, Proyeditice Novasa
near Tierras Morenas, 15 km NNW of Tilaran, 854%]1’10°35’ N, 750

m. On exposed trees along road. Leg. A. Aptroot (no
60587),17.03.2004, det. A. Aptroot 2004.
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Astrothelium gigasporumR.C. Harris,Acta Amazon., Supl. 14(1-2): 61
(1986)

Ascomata several chambers joined with eccentredustioles, promi-
nent to sessile. Hamathecium clear. Ascosporesi&a$9—-22 septate,
105-115 x 18—-20 um, hyaline, IKI-.

[Buck2532], Brazil, along the shores of the Rio iCumnari and Igarapé
Branco (Rio Cariua) from the Rio Curicuriari to Gaeira de Bo6to
(Cachoeira Piraiauara). 00°20’ S, 66°55’ W. LegRWBuck (no 2532),
14.07.1979, det. R.C. Harris. ISOTYPE.
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Astrothelium globosumAptroot & M. Caceresin Aptroot, Mendonga,
Andrade, Silva, Martins, Gumboski, Fraga Junior &€res, Lichenologist
48(6): 716 (2016)

Thallus corticate, consisting of closely appresseadyly globose warts
0.3—0.9 mm diam., with a thick hyaline cortex, covering areas < 3 cm
diam., < c¢. 0.9 mm thick, pale greyish green, not surrounded by a
prothallus, not inducing gall formation of the hdsrk. Ascomata
pyriform, 0.2-0.4 mm diam., 2-5 aggregated, imneknsethe bark,
only visible from above by black ostioles betweba thallus warts.
Wall carbonized, < c. 50 um thick. Ostioles eccentric, brown. Hamathe-
cium not inspersed. Ascospores 8 per ascus, hyduseptate, long
ellipsoid, 3540 x 11-13 um, lumina diamond-shaped, surrounded by
a sheath of gelatinous material c. 3 um thick at the sides and c. 7 um
wide at the tips of the ascospores. Pycnidia neenked. Chemistry.
Thallus surface UV—, thallus medulla K— TLC: no secondary
substances detected.

[ABL12980], Brazil, Sergipe, Santa Luzia do ItanMata do Crasto,

on bark of tree. Leg. M. Caceres & A. Aptroot (rt980), 10.03.2012,
det. A. Aptroot, 2013. ISOTYPE.
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Astrothelium graphicumAptroot & S.M. Martinsjn Aptroot, Mendonga,

Andrade, Silva, Martins, Gumboski, Fraga Junior &€res, Lichenologist
48(6): 716 (2016)

Thallus corticate, smooth to somewhat bullate, sona¢ shiny, conti-
nuous, covering areas <4 cm diam., c. 0.3 mm thick, green with thin
orange pruina, not surrounded by prothallus, ndad@mg gall formati-
on of the host bark. Ascomata globose, 0.3—-0.4 nam.d mostly
aggregated 10-40, immersed in or even below pstodusta with a
surface different from the thallus; pseudostronmatiadistinctly lower
than the thallus, irregular in outline, anastomgdim meandering in a
reticulate pattern, < c. 5 mm diam. (but total network covering c. 50%
of the whole thallus), ochraceous with thin orapgena, inside ochra-
ceous, not containing bark tissue, but ascomat aftmersed in the
bark. Wall carbonized, < c¢. 80 um thick. Ostioles apical, not fused, flat,
ochraceous to brown, surrounded by a whitish toramgous, often
clearly exserted ring of c. 0.1 mm. Hamatheciumimgpersed with oil
globules. Asci with 8 ascospores. Ascospores hgatmuriform, ellip-
soid, 60—66 x 12—16 um, without a distinctly thickened median septum,
ends rounded, surrounded or not by a gelatinousr.|&8ycnidia not
observed. Chemistry: Thallus surface UV+ pink, thallus medulla K—;
pseudostroma surface UV+ pink, pigmented partsetigostroma K+
purple. TLC: an anthraquinone, probably parietin.

[Miranda s.n.], Brazil, Para, Santarem, on tre&.blaeg. A.L. Burligo
Miranda (s.n.), 09.2013, det. A. Aptroot, 2013. IS(PE.
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Astrothelium grossoideg\ptroot & Lucking, Lichenologist 48(6): 862
(2016)

= Trypethelium grossumiull. Arg., Bot. Jb. 5: 139 (1884)

Thallus corticate, olive-green to brownish, unebeiate, pseudogall-
inducing. Ascomata with apical ostioles, dense tiuskly pseu-
dostromatic, 0.4—0.5 mm diam., immersed, coverethbjjus. Hama-
thecium inspersed. Ascospores 8/ascus, 3-septghdindy, 15-32 X
9—12 um, IKI-. Chemistry: thallus and ascomata U\éHgw, K-. TLC.:
lichexanthone.

[ABL18361], Papua New Guinea, Chimbu prov., Mounlhi&m area,
near lake Piunde (= Pindaunde), on tree in foesnants, 145°03’ E,
5°47' S, 3500 m. Leg. A. Aptroot (no 18361), 03.198et. A. Aptroot,
1987.
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Astrothelium guianenseéiptroot,in Aptroot, Ertz, Etayo Salazar, Gueidan,
Mercado Diaz, Schumm & Weerakoon, Lichenologist %8568 (2016)

Thallus corticate, irregular, ascocarps with eaterfused ostioles,
hamathecium not inspersed. Ascospores 4/ascusnéyahuriform,
70-80 x 20-25 um, without gelatinous sheath. Chemisiv-, K-.

TLC: no substances detected.

[ABL18261], Guyana, upper Mazaruni district. Pakaya mountains,
ca. 2 km NW of Kamarang. On thin stemlet in ca.ni@all, well-lit
savannah-forest on ridge. 5°53’ N, 60°38’ W, 500ueg. H. Sipman &
A. Aptroot (no 18251), 4.2.1985, det A. Aptroot D98SOTYPE.
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Astrothelium heterophorumNyl., Bull. Soc. linn. Normandie, sér. 2 2: 133
(1868)

= Trypethelium elmer(Vain.) R.C. Harris, Lichenogr. Thomsoniana
143 (1998)

Thallus corticate, olive-green to yellowish, smotthuneven. Asco-
mata with separate ostioles or several chambanedowith eccentric,
fused ostioles, immersed-erumpent, covered byukhakcept for bla-
ckish ostiolar area.Hamathecium clear. Spores &sa<$t-19 septate,
fusiform, 60-80 x 12-17 um, hyaline, IKI-. Chemisttjrallus and

ascomata UV-, K-. TLC: no substances detected.

[Elmerl14655], Philippines, Luzon, Irosin (Mt.SulugaProv. of Sorso-
gon, Leg. Elmer (no 14655). HOLOTYPE typethelium elmeri.
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Astrothelium himalayense (Upreti & Aptroot) Aptroot & Schumm

comb. nov., Mycobank no 841168; basionym:

= Lithothelium himalayensé&lpreti & Aptroot, Lichenologist 28(1): 89
(1996)

Thallus crustose, corticolous, yellow or yellowistewn, smooth,
epiphloeodal, without hypothallus. Pseudostroma@+®ous, 0.8-2.0
mm in diam., immersed or emergent and upper parerea with a
thallus layer or exposed and black, convex. Photabglobose, pro-
bably belonging to Trentepohlia. Ascocarps radialyanged, with
fused ostioles, 0.5-0.7 mm in diam., 0.3-0.45 mghhcompletely
carbonized, without distinct clypeus, walls up @ Jum thick. Ostioles
whitish all around and brown in the centre, conitakral, 50-120 pum
in diam. Centrum colourless, without oil globulék]+ vinose red.
Paraphyses branched at the tips, 1-2 um thick. Re3gs absent. Asci
8-spored, 100-165 x 15-25 ym, lumina diamond-shapiid,a roun-
ded ocular chamber. Ascospores irregularly arrangethe ascus,
colourless (old becoming brown), fusiform with peia ends, curved
or straight, 6-9-distoseptate, 35-54 x 7-10 pm. pPere smooth,
without granules, up to 2 yum thick.

Note: The re-examination of this isotype shows th&t belongs to the
genus Astrothelium as it has partly diamond-shaped lumina and
branched paraphyses.

[Upreti212958], India, Uttar Pradesh, Pithoragarstiict., Munsiyari,

forest above PWD guest house, c. 2300 nQuoarcusbark. Leg. D. K.
Utpreti (no 212958), 30.06.1003. ISOTYPE.
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Astrothelium infuscatulum(Mull. Arg.) Aptroot & Licking,Lichenolo-
gist 48(6): 863 (2016)

= Pseudopyrenula infuscatul@ill. Arg.) Vain., Ann. Acad. Sci. fenn.,
Ser. A 6(no. 7): 197 (1915)

= Trypethelium infuscatulumill. Arg., Bot. Jb. 6: 389 (1885)

Thallus corticate, olive-green to yellowish brovemooth to uneven.
Ascomata with apical ostioles, distinctly pseudasiatic; pseu-
dostromata 1-2 mm diam., erumpent, irregular tedmwith flattened
surface, blackish brown except for a pale brownaround the ostioles.
Hamathecium clear. Ascospores 8/ascus, 3-septetiéorim-ellipsoid,

hyaline, 25-30 x 7-10 um, IKI+ violet. Chemistry: llna and pseu-
dostromata UV-, K-. TLC: no substances detected.

[ABL14865], Suriname, Brokopondo district, Brownsipeon Spondi-

as, village Brownsweg, 55°10’ W, 5°00’ N, 200 mgLA. Aptroot (no
14865), 25-29.01.1985, det. A. Aptroot.
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Astrothelium inspersaeneunt.L. Lima, Aptroot & M. Céaceresn
Leandro de Lima, Costa Maia, Aptroot & Eugenia deeSCaceres, Bryolo-
gist 116(4): 327 (2013)

Thallus crustose, corticate, dull, orange, surregingly a black prothal-
lus line. Algae trentepohlioid. Ascomata pyriforrmmersed in undif-
ferentiated pseudostromata, 0.2—0.4 mm diam, asligle from above
by a black ostiole, arranged in broad lines or tnad groups. Hama-
thecium inspersed with hyaline oil droplets. Asargg 8/ascus, hyali-
ne, 3-septate, long ellipsoid, 20-25 x 8-10 um, lamdiamond-
shaped. Pycnidia not observed. Chemistry. Thahdspgeudostromata
UV—, C—, P—, K+ purple. TLC: anthraquinone.

[Lima], Brazil, Pernambuco, Vale do Catimbao, orkiaf tree, c. 900
m. Leg. E.L. Lima (no 395), 3.02.2012, det. A. Ayutr, 2013.
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Astrothelium inspersogalbineunAptroot & Weerakoon,n Aptroot,

Ertz, Etayo Salazar, Gueidan, Mercado Diaz, Sché&Weerakoon, Licheno-
logist 48(6): 618 (2016)

Thallus corticate, smooth, somewhat shiny, palemgsh-grey Asco-
mata 0.4-0.7 mm diam, mostly aggregated 4-10, ynosthersed in
the bark tissue below pseudostromata with orangca different
from the thallus; wall carbonized. Hamathecium erspd with oil
globules. Ascospores 8/ascus, 3 septate,22—-25 x Anlllumina
mostly diamond-shaped. Chemistry: thallus UV+ wglK-; pseu-
dostromata K+ purple, UV+red. TLC: a yellow tooga anthrquinone.

[Weerakoon118], Singapore, leg. G. Weerakoon (r8),120.04.2012,
det. A. Aptroot 2016. HOLOTYPE.
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Astrothelium interjectumR.C. Harris,Acta Amazon., Supl. 14(1-2): 61
(1986) [1984]

Thallus green to grey, smooth. Ascomata pyriforsyally 2-5 fused.
Pseudostroma regularly raised with flattened tapsitish, without
pigment. Ostioles eccentric, fused. Hamatheciumimgpersed, fila-
ments profusely anastomosing. Ascospores 3-se@&t€80 x 6-11
um. Chemistry. Thallus UV—, K—, pseudostroma UVHge| K—, with

lichexanthone

[ABL11658], Brazil, Rondonia, Estacdo Ecoldgica@enia, 760 km
on road BR 319 N of Porto Velho, 8°02'44” S, 63°28' W, 100 m, on
treebark in primary rain forest. Leg. M. CéaceresA&Aptroot (no
11658), 13.03.2012, det. A. Aptroot 2012
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Astrothelium interjectumR.C. Harris,Acta Amazon., Supl. 14(1-2): 61
(1986) [1984]. lllustration: R.C. Harris, Acta Anaz (Suppl.) 14: 78, fig.
4 (‘1984’) [1986]

Thallus green to grey, smooth. Ascomata astrotitelgeveral cham-
bers joined with eccentric, fused ostioles; join@scomata pseu-
dostromatic; pseudostromata 1-3 mm diam., erumjgeptominent,
whitish and darker ostiolar areas. Hamatheciumrcldacospores
8/ascus, 3-septate, fusiform-ellipsoid, 25-30 x 6pdd, hyline IKI-.
Chemistry: Thallus UV-, K-; pseudostromata UV+ gall K-, with
lichexanthone.

[ABL78774], Brazil, Rio Negrinho, Rio Petro, Fazendelha, on tree

in temperate rain forest, 26°17'57” S, 49°37'2W, 800 m. Leg. A.
Aptroot (no 78774), 31.03.2019, det. A. Aptroot120

495



Astrothelium interjectum
496



Astrothelium interjectum
497



Astrothelium introflavidumAptroot & M. Caceresn Céaceres & Aptroot,
Bryologist 120(2): 172 (2017)

Thallus dull, up to 0.2 mm thick, olivaceous greeot surrounded by
a prothallus. Ascomata globose to pyriform, 0.2+@m diam., deeply
immersed in and below pseudostromata, in groups2%. Pseudostro-
ma not much differentiated from the thallus, c. i@ diam., ellipsoid
to elongated or branched, internally pigmented witight yellow
crystals. Ostioles eccentric, fused, black, surdednby a c. 0.1 mm
wide ochraceous ring. Hamathecium not inspersebt. IKscospores
8/ascus, hyaline, 6—7-septate, 32—35 x 7-8 um, lapgeld, without
distinctly thickened septa, not surrounded by atyeus sheath. Pyc-
nidia not observed. Chemistry: Thallus UV—-, C—, K&—, P—; pseu-
dostroma inside with yellow crystals, UV—, C—, R+,blood red. TLC:
An anthraquinone, probably parietin.

[ISE40245], Brazil, Para, Vila Nazaré, 80 km N air® Eliseu, 120 m,
3°53'56” S, 48°05’44” W, on tree bark in primatyopical lowland rain
forest. Leg. M. Caceres & A.Aptroot (no 40245), 202016, det. A.
Aptroot, 2016. ISOTYPE.
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Astrothelium irregulare (Mdll. Arg.) Aptroot & Llicking,Lichenologist
48(6): 865 (2016)

= Bathelium irregulareviill. Arg., Hedwigia 30(4): 234 (1891)

= Laurera irregularis(Mull. Arg.) Zahlbr.,Cat. Lich. Univers. 1: 504 (1922)

Thallus corticate, olive-green to brownish, unevenucose. Asco-
mata trypethelioid, with apical ostioles, solitasy rarely irregularly
confluent, 0.6-1.0 mm diam., erumpent to promin@uwyered by
thallus. Hamathecium inspersed. Ascospores 8 pesadensely muri-
form, fusiform, 135-165 x 36-52 pum, without distinctly thickened
median septum, hyaline, IKI—-. Chemistry: Thallus and ascomata UV—,
K—. TLC: no substances detected.

[ABL78454], Brazil, Santa Catarina, Joinville, Ratamdas Nascentes
Divinas, in Atlantic rain forest on tree bark. 285 26°12'43” S,
49°00°'11” W. Leg. A. Aptroot (no 78454), 29.03.ZD1det. A. Aptroot,
2019.
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Astrothelium isohypocrellinumAptroot & WeerakoonCryptog. Mycol.
39(3): 374 (2018)

Thallus corticate, smooth, somewhat shiny, contusygovering areas
up to 5 cm diam., ¢. 0.2 mm thick, olivaceous browith a c. 1 mm
wide black prothallus line, not inducing galls bkthost bark. Asco-
mata almost globose, c. 0.4-0.7 mm diam., singleersed in hemis-
pherical black pseudostromata which are single amasionally two
fused sideways, covered by translucent thallussgosthen young and
exposed when older, distinctly raised above thdufhiand c. 1 mm
diam. Wall carbonized, up to ¢. 60 um thick. Ostioles central, apical,
flat, black, usually surrounded by a whitish zadamathecium insper-
sed with red oil globules, which are not washingiowvater, but react
strongly KOH+ grass green (isohypocrellin); in adah, a yellowish
pigment is present in the hamathecium which is wasbut in water.
Asci with 8 ascospores. Ascospores hyaline, 3-sepfl—26 x 6—7
um, fusiform, ends pointed, lumina diamond-shaped, not surrounded by

a gelatinous layer. Secondary chemistry. Thallus-|K-~; hamatheci-
um K+ grass green. TLC: isohypocrellin.

[ABL s.nr.], Sri Lanka, Kitulgala rain forest. 6°98, 80°24' E, 189 m.
Leg. G. Weerakoon, 11. May 2017 det. A. AptrooOTY PE.
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Astrothelium laevithallinum Lucking, M.P. Nelsen & Marcellijn
Licking, Nelsen, Aptroot, Benatti, Binh, Gueidanyti&rrez, Jungbluth,
Lumbsch, Marcelli, Moncada, Naksuwankul, OrozcolaZa-Allen &
Upreti, Lichenologist 48(6): 646 (2016)

Thallus crustose, corticolous, continuous, < 5 cm diam., smooth to
uneven, green; in section with thick, cartilagin@astex and distinct,
epiperidermal photobiont layer, and thick medulamersed in the
periderm. Perithecia 3—7 aggregated in irregulaugestromata, with
separate, apical ostioles; pseudostromata 1-3 mm diam., prominent, <

1 mm high, covered by a greybrown thallus layeterimally between
the perithecia filled with yellow, K+ red pigmentagules, in section
bleeding deep yellow then deep orange to cinnadraovered by a
carbonized layer with a thin cortex above; ostioiggble as black dots,
0.05-0.10 mm diam.; individual perithecia subgla&)o8.8—1.0 mm
wide and 0.7-0.9 mm high. Excipulum in section 20-30 pum thick,
carbonized, laterally covered by dense pigmentidesn Hamathecium
composed of densely anastomosing, 0.5 um thick, net-like paraphyses
embedded in a gelatinous matrix, clear, IKI—; ostiolar channel clear.
Ascospores 8 per ascus, fusiform, 3-septate wilosiepta and dia-
mond-shaped lumina, 3542 x 10—12 pum, hyaline, IKI-. Secondary
chemistry. Pseudostromata with yellow pigment tha bleeds first
deep yellow, then deep orange to cinnabar red.ld$hand pseu-
dostromata UV—, C—. TLC: Am anthraquinone, probadayietin.

[Gumboski5135], Brazil, Santa Catarina, Sao Framcto Sul, Parque

Estadula Acarai, on tree in restinga. Leg. E. Gwkb@no 5135),
6.8.2015, det A. Aptroot, 2019.
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This book focuses on two families of lichenizedamsygcetes: Pyrenu-
laceae and Trypetheliaceae. It illustrated the nitgjof the accepted
species in these families, which are most diversbark in tropical
regions, most especially the Amazon. Fully updatiethotomous
identification keys are given to all species insthéamilies and to
some similar groups and species, especially tho#eeisame habitat,
several of which are also illustrated in full. TiHestrations are made
from relatively recent material which still showkdharacters, includ-
ing gelatinous ascopore sheaths. For relativelgnide described spe-
cies, often type material is illustrated.
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