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InTRoduCTIon

Pyrenocarpous lichens are a conspicuous element in the epi-
phyte flora of the tropics: if you ever thought that the bark of 
rain forest trees is often green, you are mistaken: what you see 
are actually pyrenocarpous lichens. They are quite speciose, 
and many, for instance the Porinaceae, seem to be restricted 
to areas with a long ecological continuity, and prefer primary 
rain forest rather than secondary rain forest (Rivas Plata et 
al. 2008).

Three families, viz. the Porinaceae, Pyrenulaceae and Trype
theliaceae, comprise the vast majority of the species, each with 
several hundred species. In the past decades they have been 
the subject of rather intense taxonomic studies in much of the 
Malesian flora region, especially the periphery, and recently also 
in Australia. This facilitates the comparison between the pyreno-
carpous lichen flora of various countries, and a preliminary 
assessment of the degrees of endemism in these groups

This paper focuses on the Pyrenulaceae and the Trypethelia
ceae, as a biogeographical account of the family Porinaceae 
was recently published (McCarthy 2003).

HISToRy

The two families, Pyrenulaceae and Trypetheliaceae, are gener-
ally studied jointly as their delimitation has been disputed and 
has actually been changed several times. The main differences 
are the colour of the mature ascospores (usually hyaline in the 
Trypetheliaceae, grey to brown in the Pyrenulaceae) and the 
branching of the hamathecium filaments (anastomosing in the 
Trypetheliaceae, mostly unbranched in the Pyrenulaceae); both 
are microscopical characters that sometimes have been mis-
judged due to inadequate material or observations. Despite their 
similarities they are phylogenetically well separated: molecular 
analysis (Del Prado et al. 2006) confirms the Trypetheliaceae 
as monophyletic and places the family in Dothideomycetes. 
The Pyrenulaceae, which were previously classified with the 
Trypetheliaceae in the Pyrenulales or Melanommatales, are 
supported in the same molecular analysis as monophyletic and 
belonging to the Chaetothyriomycetes.

Until two decades ago, almost all information about pyrenocar-
pous lichens in the Malesian area dated from the 19th century. 
Since then, pyrenocarpous lichens have been studied in the 
field in many countries, and usually the existing herbarium 
specimens from these areas have been revised.

SouRCE of dATA

The data for this study were compiled from various sources, as 
current knowledge of the pyrenocarpous lichens in the Malesian 
area and some peripheral countries differs from one region to 
the other, as follows:

Australia — Based on a limited set of specimens from the 19th 
century, c. 100 species were known in these two families, 
over half of which were described and still only known from  
Australia. A huge amount of recent material has been identi-
fied, where necessary, and is included in this study. All these 
were examined by the author in the framework of the Flora 
of Australia (Aptroot 2009a, b), as an addition to McCarthy 
(2001), who treated the Porinaceae. In some preliminary publi- 
cations (Aptroot 1997, 2007), most new taxa and combina-
tions were published, as well as the records from Australia’s 
oceanic islands (Aptroot 2008).

New Guinea — All data are based on personal observations 
(Aptroot et al. 1997, Aptroot 1998). This information is largely 
confined to Papua New Guinea; virtually nothing is known 
from Irian Jaya or Papua Barat, as no attention was paid to 
lichens during historic and recent expeditions alike.

Indonesia — Although this constitutes the largest country of the 
Malesian region, very little is known about the pyrenocarpous 
lichens, or even lichens in general. The main source, and 
that only for Java, is Zahlbruckner (1943), who proved to be 
rather unreliable in the case of the pyrenocarpous lichens 
from Taiwan (Aptroot 2004). Therefore, no estimates can 
be given for the number of species and endemics for any of 
the Indonesian islands. Little attention was paid to lichens 
during historic and recent expeditions alike. Most specimens 
available for study were collected by non-specialists and 
represent the same weedy species over and over again. 
As long as no lichen specialists are included in collecting 
expeditions in Indonesia, this will remain a black hole.
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Sabah and Brunei — Lichen expeditions have visited Mt Kina-
balu (Sipman 1993) and the Mulu region. The first is at too 
high an elevation for a diverse pyrenocarpous lichen flora; the 
pyrenocarpous lichens from the second have only received 
fragmentary attention, e.g. by McCarthy & Elix (1996).

Malaysia and Singapore — The only part that received any 
attention, and for which the pyrenocarpous lichens are well 
known, is Singapore (Sipman 2007 and this volume). The 
numbers of pyrenocarpous lichens are not given here as the 
area is comparatively small.

Philippines — Collecting of lichens by general botanists started 
in the beginning of the 20th century. This material received 
quite some attention by a lichenologist (Vainio 1920), who un-
fortunately had insufficient knowledge of the tropical species 
already described at that time from other areas. Therefore 
virtually every specimen was described as a new species. As 
the characters now used to distinguish the species (e.g. UV-
fluorescence and ascospore lumen shape) were not noted, 
and many specimens have not been restudied since, it is 
difficult to estimate how many of the species described from 
the Philippines are indeed endemics. The only notable recent 
publication citing pyrenocarpous lichens from the Philippines 
is Aptroot & Sipman (1990), which was based on only one 
week field work and does not report endemic species.

Vietnam — Aptroot & Sparrius (2006) cite all lichens, pyrenocar-
pous or not, ever reported from Vietnam, to which they add 
a substantial number, based on only one week of field work. 
The country is quite extended and the number of species is 

expected to rise when the more distant and generally less 
disturbed border regions are investigated.

Thailand — Wolseley et al. (2002) give a checklist, in which 
the only paper with a substantial amount of pyrenocarpous 
lichens, that by Vongshewarat et al. (1999) is already in-
cluded. Aptroot (2006) and Aptroot et al. (2007) provide many 
additions, roughly doubling the number of pyrenocarpous 
lichens and describing new endemic species based on 
fieldwork by the authors.

Laos, Cambodia and Myanmar — Virtually nothing is known 
about lichens, pyrenocarpous or otherwise, in these coun-
tries.

Yunnan — Southern Yunnan is tropical and has a rich and di-
verse pyrenocarpous lichen flora, which has only recently re-
ceived attention (Aptroot et al. 2003, Aptroot 2002, 2006).

For a comparison with the more tropical regions, the numbers of 
species are given here from a few more peripheral countries:

Hong Kong — Although not strictly tropical, this area has re-
cently received ample attention from lichenologists (Aptroot 
& Seaward 1999, Aptroot & Sipman 2001). The numbers 
of pyrenocarpous lichens are not given here as the area is 
comparatively small.

Taiwan — The pyrenocarpous lichens of Taiwan were recently 
investigated, based on field work (Aptroot 2003) and on a 
re-investigation of the, comparatively small amount of exist-
ing herbarium specimens (Aptroot 2004).

Map 1   Number of Pyrenulaceae species (before slash) and number of 
endemic Pyrenulaceae (after slash) for some countries in the Malesian 
flora region.

Map 2   Number of Trypetheliaceae species (before slash) and number of 
endemic Trypetheliaceae (after slash) for some countries in the Malesian 
flora region.
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Korea — The pyrenocarpous lichens from Korea were also 
recently investigated, based on field work and on a revision 
of the, comparatively sparse, existing herbarium material 
(Moon & Aptroot 2009).

Japan — Finally, the pyrenocarpous lichens from Japan (which 
ranges from fully tropical to nearly boreal) were investigated 
based on a revision of most material in the TNS herbarium 
(Kashiwadani et al. 2009). For this study, those literature 
records are added that are certain to represent additions.

RESuLTS And dISCuSSIon

The total numbers of species in the families Pyrenulaceae and 
Trypetheliaceae reliably known from a certain region, and the 
numbers of supposedly endemic species, are presented in Map 
1 and 2 for several countries in the Malesian flora region.

Species numbers in both families seem highest in Australia 
and Papua New Guinea, but some potentially rich regions are 
much undercollected. The numbers of local endemics are also  
highest in these areas, at least in the Pyrenulaceae, and remark-
ably high for lichens.

The Pyrenulaceae from Papua New Guinea include several 
endemic Pyrenula species (Aptroot et al. 1997) that occur 
especially at high elevation (where generally few pyrenocar-
pous lichens occur). The Pyrenulaceae of Australia stand out 
because they contain three small groups of closely related 
endemics: The species pair consisting of Anthracothecium 
gregale (C.Knight) Aptroot and A. toowoombense (Müll.
Arg.) Aptroot (Aptroot 2007); the species pair consisting of 
Pyrenula subumbilicata (C.Knight) Aptroot and P. subvariolosa 
(C.Knight) Aptroot (Aptroot 2007); and the species pair consist-
ing of Lithothelium hieroglyphicum Aptroot and L. nanosporum 
(C.Knight) Aptroot, of which only the latter one is known also 
from outside Australia (Aptroot 2007). However, most of the 
nearly 100 supposed endemics earlier described from Australia 
turned out to be synonyms of pantropical species (Aptroot 
2007). The genus Pyrgillus is especially well-represented in 
Australia, with all known species present.

The Trypetheliaceae from Papua New Guinea include several 
endemics, e.g. a Pseudopyrenula and a Trypethelium described  
by Aptroot (1998), again especially occurring at high elevation. 
Remarkably, one of these (Trypethelium galligenum Aptroot 
(1998: 29) is harming its host tree, which responds by gall-forma- 
tion by the bark. This is very unusual for lichens, which normally do 
not harm or even interact with their host trees. In Australia, more  
Trypetheliaceae occur, most of which are pantropical (Aptroot 
2009b). The genus Polymeridium, is especially well-represent-
ed, with e.g. a rather common species endemic to Australia.

It is surprising that species strictly confined to two adjacent re-
gions are rare. For instance, apart from a large set of pantropical 
taxa that the adjacent areas Papua New Guinea and Australia 
regions share, they generally have few species of Pyrenu
laceae and Trypetheliaceae in common, only one of which, 
viz. Pyrenula laureriformis Aptroot (Aptroot et al. 1997, Aptroot 
2007, 2009a) seems confined to both regions. The same can 
be observed for other pairs of adjacent areas: although there is 
a certain resemblance between the pyrenocarpous lichen flora 
of e.g. Thailand and Yunnan, only few species are restricted 
to these two regions.
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